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INTRODUCTION



INTRODUCTION

Most pathogenic as well as non
pathogenic fungl liberate their spores into the air
under Tfavourazble conditions. A knowledge of thé
ocourrence of the spores of pathogenic fungi in the
gir and“of the factora whi.ch favpur thelr production
and liberation is‘essential er evolving\eri%eria
for forecasting orop disesses, Many e&riier.workers
have a%%empte& to sample the air and evalu&%e' the _
spore content in the atmosphere. Pasbeur (1861-'62),
Cunningham (1873), and Miquel (1883) were pioneers in
the field.. These gﬁtempﬁs were‘noﬁ_very highly succesge
ful becsuse en effective sampling device wes not
- avnilable to the eariier workers. The introduction
of the subtomatic volumetric spore trep by Hirst (1952)
however prqvided a freah impe%ge to this ﬁi@elof worke
. With the help of this trap it is now possible %0 sauple
the gir conﬁinuousiy during the 24 hours of the day

and to assess the spore iOad at any given time.




vCo°ee1ating of spore load with meteorclogical date

is thus made possible.

Study of air sporas with partlcular refe-
rence to & erop is comparatlvely a new line of work as
far ss Indieg is concerned. We mlzo do not have a
properly orgonised forepasting sexvice for many of our
impoxrtant crop diseases. Any contribution in +his

divection is therefore likely to be useful.

' An attempt was %hewefore made in the
pregent work to s%udy the gir spore over the rice cIop
covering s Peripd qf two cr@pping 8E230N8. Eventhough
a‘ngmber ef types of fgngal 2pores an@ pollen graams_
were trapped, the present sbagy wgs.confined 0 seven
easily identifiable spore fomms helonging o Piricularia

oryzae Trichoconmq Q_ggﬂokii, Helminthosgormum 8PP s
Altornari% SPP. s Curvularia SPDe » N@gg_ggggg Sp. and g
basidlomyee%e. Of these the flrs% three orgﬁnlsms
csuse serious disenses on rice in Kerala., The trsp was
workad during ﬁhelea%ire period of shtudy a&d thé,apore
_ loads of the @ifferent ovgenism during the different
periods of %he day end a}so %he_sgasona; and diurnal
éer;oaici%y of occurrence of these spore ﬁor@s have beeg

determined. An atbtempb was elso madet bo correlate spore



load with weather factors, In addition in the case
of Piriculcris orxyzae the incidence of the disease
in the field was also studied in order to correlete

disemse incidence with spore load.




REVIEW OF LITERATURE



REVIEW OF LITERATURE

As e%rly as 1861 Pasteur introauced a
simple spore trsp by the help of which he demonsBrateﬂ
the exisbence of the air spove., Salisbury (1833)
“nvés%igﬁted thé gir spora in conneetion with malaria
in U.S+4. by expoaing glass sheets and examinmng them.
¥addox (1870-'71) invented & foim of aeroconiscope
.for trﬁpping spores in the aﬁmosnhere and this was
later used by many investigators. Gunningham (1873)
using this spore trep studied the air 3pora’of Culoutio.

Meicr et gl (1933) collected spores over
the Eastern United States in 1932 a$ altituies renging -’
from 500 %o 18000, ft;_ His studies invegtigaﬁed thht
certain agents of plant diseases might travel long
distences in a viable condition before falling and
s%arﬁing new 1ocal infec%ions. Above 8000 £h, thé
numbers usually declined conax&erale but vthle
Pestelotia spores were eollected during March, 18000 ft.
above Washington. Species of & number of geners were
also identified. Pady gk ai (1950) showed the presence
of spores of aeréal_paxhogens'Qgﬂslides exposed from the

planes in 1947 in erctic and subaretic regions.




Among the spores trapped were those of Puccinis greminis;

B.triticina, Helminthospordum sghivums Helminbhosporium sp.
and smubs, Tervet and Cherry (1956)_¢onstructaa'a
"Gyelqng sepgrétox?‘fothhe callec%ion of dmy fungus
spores of the atmosphebe. Kelly et al al (1951) deserlbed
three mebhods for ssmpling al-borme bacteria end fungi
from'ai? eraft flying at asbout 200 méh. The Pivet is a
qualztduive method, using o sempling tube to hola a petri

. digh 142 me%re in freﬂ* o? the sip eraf% nese, yetb permlﬁting
lgad;nglfrom'the'integiqr. With the sécond and ¥hird
methoﬂs; whieh are qaantitative,‘?he samplers were located
1n$iﬁe th9 aly cﬁafﬁ, alr bniﬁv brought to them by a
rubber hose commected to 1 in. glumindm elbows in a side

window,

| Ragan et sl (1952) ﬁuring their study of the

atmoanhexie fungwl flora ei H&apur for ane Jenr Lfrom
July 1945 used the eulture Qlﬂte methaa end recorded

58 fungus species, @he orga nigms were mOre prevalent

ot o height of 8 £t. then et 4 £h,  Gregory (1352)
stgdied the spore contanﬁ ef the a*mésPhere neay the

' ground ot Rothemated Experiment al Statlon uging ghe
cascade impacibox deslgne& for samplin ae*ssals in ‘the |

Picld. He sempled the air in dry weabther o% a height



of 2 milés._‘Uredéspores of'Puccinia 8pp. were not
_abundan® deSpite heavy infection of wheat with )
Puceinia 5_umurum, while conidia of Eggslgh g_;minis
ocourred in as much higher concentration. It is
considered that these came from a hesviiy infected
spring sown - barley field 50 yds away., Spores of
Ustilpgo avenae and probably of U.pere 8 occurring
singly or in elumps formed a substan%ial portion of the
total. Basidiospores of Gamoderma also occurred.
Miﬁute hyeline spores, many believea to be of

_ Sporgbolomyces spp._.ﬁeacheﬁ & hlgh coneep$ra%;on of
7000 per cubic metre, bul disappeared soon afer daewn
as bhe day time spora beczme reestablished;

Hirst (1952) constructe& an automatie |
volumetric apparaiua consist;ng of an impactor unit,
‘wind vane houslng and motor housing for trapping airu
borne_sppxes. Kelly and Pady (1953) maﬁe estimazion
of the numbers of bacteria and fungi in the air on -
ten fiights between Goosebay, Labrador & Fairbranks |
and Alasﬁa, using agey plates and szlicon coatea slides"
The results were correlated with definite air messes.’
: The‘average pnmber_afmbacﬁerié‘anﬂ fuagi waa'f@una to

vaﬁy‘with the eir mess and time of the year.

“




Gregory (1954) constructed end used s portable.
volunetric fom of Eivst spove tvep, which is Light
chesp and casy to operate. This brap omn teke only
mall sanples et a time and the spove deposit is move
sparse”fhan with Hirst traﬁ. 'It is suitable-£03

Ieasuring high spore ooneentrations.

| Kelly and Pady (1954) ma@e mic:eblological'
studieq of air masses over Montreel from September 1950
o Decembex 1951, Nine hundred and seventy eight
exposures were made from the top of & building, 400 ft.>
_ abovgﬁggqun@ ;eye;_ﬁo.detgxmmneqﬁhe nnmsgrsgoi bacterie
aéd fgpé;,;g_ﬁha @ir.masses; - Liow gaunﬁs;of'bactezia
ané gung; were obbained in allﬁairhmasses.from Jenuary
) Mgréb. lﬁéghjﬁungus numbers were recorded from May
4o November covering & range :fmm 5 %o 86.3 per ou.fb.
Thé eounts from béth acnfinental pdlér and mhritime
po¢ar air were higher when the mass haﬁ passed over
consi&erable cultiva%ed lanﬁ than when moving ﬁiract
to Montreal, Ogawa and English (1955) uaing an
apparatus aaapted from Tervet and Cherry'a ”Gyelone
sen@ra%or" at the Uhiverszty of . Galifownma de%erminea
the relpvive concentration of §g;ggg§i§1§ ___gﬁ;gg;g

| spoces in peach orchar&s in two hourly perioas.



?he;apcres:we?e collected either in a flask or in a
vaseline-éqa%eﬁ egvef slip‘whieb rep1a¢eﬁ the flask

et the base of the Cyclone. Spores from the flask
were transformed tc dilution pistes contsining pobato
aex%rese’agar adjus%ed-%a pH 2;2 by the addi@i@n of
¢itric =olid on which the pathogen had previously been
Pound %o grow well, whzlé the growth'wate of ‘the other
apeéies‘Was markediy depressed. In‘the orchards teste,
smallﬁeqign o5 of vorious fungi esp. Cladospogium,

Alternaria end Penicillium ep. were found ia profusion

on %he dilution plates but‘%here was no evidehce of
§;§;ucﬁicolaa A_iew'sgores of this fungus were found
on.%ﬁe ccve? slips?»their eancenﬁra%ion in.the |
atmésphere-df the archard p*@aumabiy being S0 low that
%heim Presence was marked by the othery fungi.\

| o ﬁast (1959) atuﬂieﬁ %ae spore con%en% of
air within and above mlldew 1nfeetea cereal crops a%
the AOthamaﬁe& Exnerimen»“l mbutlen using a P@wﬁable '
Vblhme%rieHSpQre‘érﬁp. »HL demenstrated that in addition
%o Brysiphe g;ggin§s the most sbundant spoves in siv.
 over mildew infected wheat end barley crops were those
of Glados*oriam, Altefnari%, ) erﬁbolam cegs, and

Tilletiepsig;




Reddy & Vahpeduddxn (1956) studied the
trepping of spores of Plrlculgg g oryzae. A%t sewage
ferm, where there were no standing crop, 115 spores
were caught on 56 microslides cogted on hoth sides with
vaseline and exposed for 24 hrs. at an interval of one
month near_pgddy hayAstacks. _More spores were $repped
| near the ;nfeetgdwbaQGy stégks, then in surrounding
areas, where there were stending peddy crops.

Chendwani gt g;“(1960)’regort§dﬂthat in a study of spore

1iberation ofHHei@inthgsnoxiumAgggggg_ovex rice fields
of Central Rice¥Researgh Institute;‘cuﬁtgck*ituwas
found that&thekspgres of this fungus were present in
the sir when‘there was no rice erop in the field.
Seshavatgram'(196§) studied spore conient of air over
paddy fields duxing thxeshing_of»ga@dy. 'Sgores in dust
libverated during threshing, determined by exposing
vaseline~co ted microscoPie slmdes for 1 hour et grouna

level znd 5 fﬁ. above ‘the fields were in the proportions

Ugkiloginoides 45; Neovessia 4; ﬂggrosgorg 203

- Helmin%hasnorium 6; and hysline fragments 10.

Chandrasekharen Nair (1965) studied the concentrabion

of spores of Corynespora ca sslicola uaing an improvised
spore trap. Prasenngkumaven (1966) studied air spora
over & tomato field using s Hirst spore trap ab Vellay&ni.



Major spores under study were Corynespors cassiicols,

Helminthosporium sp., Alternarig sp., Curvularis sSp.;

and yellow basidiospores.
Spore liberatiqn.:

Stepanov (1935) showed that while the spores
of Ustilego ritiol, Monilia siophile, Botrytis cineres,

"ebte. ave very essily detached from the sporophores and
carried awa& by the lightest air'currepts;”the aecidio;
spores of rusts and conidis from the aeriasl mycelium
of Fusarium SpPs - are sqparated an§_earpied thrqugh the
air with difficulty, wﬁereag the'conidialfrpm.?usarium,
pionotes end sporodochis are nod diasemigaﬁéd‘at all.in
'ﬁﬁelair. _Dobbs (1942) clussified the spore éispersal
into two prinéipai eafegorieg, ﬁam&lyf aétive dispersal
in whiech the fungus aupyli@s iniﬁiai egergy'and éassive
dispersal whieh is achleved by tpe movemenﬁs oxr

activities of the orgsniss or the surrounding medium,

Grainger (1954) found that spores of

'HelminthssnoriumAavenas were libersbed into the gir
“in gimilarlnumbers per uﬁi% 0f-1eaf aves Guring primary
(seedling blight) and secondary phases of ileaf 5pot
disease of oats. No spores could be found in the
'surrcun&ing alr during the inbervening period of

disease free growth, when spores were found ad ground




level, and their numbers diminished with increesing
height,.

- Gregory et (1959) studied +the ’Splash
dispersal' of the ~spores of fungi, in the. lsboratory
- using sporea_qf_Eusarium”solanm, Gloeosporium glbum,

Colletotrichum lindemutheenum and Nectris cinnabaring
‘which are not normally dispersé@ by wing. ,Ehey.
¢oncluded thet rain drops falling nt berminal veloolty

and- dzops fallingtmere_sléwly:frcm:vegeta%ion m&#ﬂOPerate.'
*héiﬁplﬁﬁh aiéperSal mechanism,l Spiésh iﬁ raiﬁ or drcp
£from trees nay aot as a camplese d&speraal mechanism

,in still air, ox a8 a toke off meehanism Le@dlng to

ﬂimpersal ay wind,

Diurnal gerlodieitx. ‘ ,
X Hirst (1953) reported that “the maximum

concentration of Ure603pores occurred in the air
during %he af%ernoon.‘ The spores of Phxtoghthora
~in£estans, ana Polzthrincium trifoll, were in abundance
before 9‘3.,,;”whife‘the.cqlourgd hﬁgég;quqreq.of
Agericales were common aﬁ night. Sreer;mulu (1953)
‘workmag at Rothamstea obserVea tha% the conldla of |
He 1m1n%hasg rlum gyg@gg, occurred in maximum concentra—

tion - in the afternoon. Higher numbers begnn to appear
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between 08.00 and 14.00 hrs, end the maximum concentra-
tion occurred by 2p.gp_hrs. The gpores were almost absent
during night. However, Grainger (1954) found spores ofe

'Hélminthosnorium avenae in‘therair by night as well &8 by

dey.. Last (1955) during the study on aiv apor& at
Rothemsted Experimgnﬁal St vtion, found that Sporobolomzces
and ?i;;etioasis were numerous at 4 A.M., whereas
Alternaria, Clodosporium end Irysiphe grominis occurred
ab 4 P.M. | '

Ppnzer et sl (1957) referved Legtoeghaeria,

Epigoooum, Pivioularis, Cladosporium, Diploidis and

Ophioholug o the 'night spora' with maximum bebtween
18.00 and 09,00 hrs., and Higros siek Py _Penielllium,

Alternn arin, Gurvu]aria and Trznhoponia %0 'aﬂy gpora'

with maximg hetween 08.00 zad 17.00 hrs.

;reeramulu.(1959) found uh@% smulb spores
appeared in large numbers xnm 98390 hre., resched their
max;ma.by about ﬁaon‘anﬂ then aeareaﬁéd to o minimum
Ev«miﬁnigh“ ‘ Gorx&i& of Erysiphe occurred in low
ceneen*re+ioa &uring the night snd from 08,00 hour :
they begon to sppesr in grent ﬂumhers 4311 noon. Their _
concentration gradually fell 30 o minlouvm in the evening.

Further, he noted that spores i‘Ganagggma,‘ Coniophors

oad o*hew colcurea hugxaanospores were *rappeé,in great

concentrations between midnight and dawn.



13

Lacey (1961) reported Genoderms Spp.

end eertain ascomycetes as having night nexing.
Aﬁmoapheric content of ﬁigrosnorg spores in Jemaican
Banens Plantetions was studied by Mer2dith (1961), who
.observed %hé? the peak liberation of spores was betweén
08,00 znd 10.00 nrs;sar&saale.gna Aseri (1961) studied
the release of spores from rice leaves infected with
blest fungus end observed @ 'noctumel pattern' of

spore 1iher %ien. When &owever, Pirioularis oryzae

. was subjec@ed to continuous darkness, spore discharge
ceased after abaut twelve hours.and 31& not @ssume again,

until there was'a’prior period of illumination.

| Sreeramulu e% zl (1962) repor%ed that in
normal dry weather Irichoconisg nadwiekia, Nl LOSPOYe,
Clsdosporium, Cercospora, Boby yodiplodin, =nd pollens

showed the ?Foreneon,pattern’ with their pesk concentram-

tion oceurring before or @t about noon. Spores of

Helminthasgorigg 0 za@, Helminthoagorium types |
~‘Keovoasi&, Curvulariq, Teuraglaa, Aagergllli type e%e.

shew&ﬁ the afternoon pa&tern. EasidiQSPQres end Pleosp o)
type speres showed thelr &aily pesk afbexr mianlght aﬂd
before dowm. H@>further‘reper%edvg;zguug;gg also_as

having en 'affernoon pattern' of spore liberabion.
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Remalingam (1966)Mstudied the spore dispersal of

‘ P;ricularialg;gggg over a paddy fiedld near Visakhapstnen
and found that the fungus exhibited 'nocturial pattern”
of_diurngl periodieity. Pe&k concentrations‘oeouxred at
04,00 hr. in the main erop season and af 06.00 hr. in

" the second crop sezsons Prasannskumaran (1966) studied

the concentration of spores of Corynespors cnssiicola,

Alternarie sp., Curvularie sp., Helminthosporium sp. and

‘e yellow spored basidiomycete in the air over e tomato
field ot Velleyani and found $het Corynespors crasiicols,
Qurvulevie sp., ilternedie sp. end Helwinthosporium sp.-
ocourred during day time, whereas, basidiospores were
present in the glyr during night. ‘
Seasonel periodicity. | |

- Hyde and Williams (1946) found that the
spore- liberation of Alterusrig wes cbnfine&-ta the
months of June %o September and ﬁhat‘catéhes during
this period varied very greshely from day to day.
Rajan et al (1952) during their study of the atmospheric
fungal flora at Kanpur, founﬂ that the counts of
Alternaria, Curvularig, “usarlum, Helmlnthosgornum ete.
were substentielly lower from July to Septémber and
egainmin.3e¢ember end January then in the other”months
of #he_year, with the maxiﬁum incidegce occufripg in

November and May. Pady (1957) made quantitative studies



on'fumgus spores im the air and found that fmngal;
spores were seasonal in &i@%ribuﬁion with peaks in
July and &ngust an& low caacenﬁrmtlen in winter. In
summer, mumbers ranged from 50 %o 700 per cu.ft. &nd

in winter the figuves were usually 5 to 20. Gladosporium
spores were ofraefini%ely semaénél occurréﬂ@@; In
aummer h&gh spcr@ load was found, while Ln,winﬁer
numbers were law{ Ha@zlggo chlamyﬂesnorea were present
thm@ﬁgh@ﬁt the year. _Puccln;g uredospores were present
im.JQne,aa@_Segtemher”aﬁ@ ec¢asiana;1yvaz;@thég“timesa
g;térﬁagig‘apcxéalwgré_seaseﬁal, ﬁh@_numbeﬁﬁlﬁ&ﬁging
fyom 2 %o 40 in summer, with a maximum of 97,8 on

7th July 1953 and generally abéent in winter. Pusarium
and basidlosperes were deﬁanitaly seaaonal &m& appeareﬁ
to be abunaan% after ra 3ite

M@nnael (1958) & ﬁwmi“tan &1959) foana that the
season affects the air agor@ gxefauﬁdly. Gladosgaxmum
ana Alt@:;aria:showad Dranouneed 9ea@oﬁ@l peruedicity.
Om %ne other hend, Penleilmium ‘showed 1ittle sessonal
changes, Frey and Dnrza (196@) ob@evved that Alternavie
spores were most aem&en in Jenmuary - Fehxm&ﬁyg E

" Sreeramulu snd Remalingem (1963) stuaieé the spowe
qon%ents,af air over p@dﬁy fielés neay Visakhayaaﬁwm
from November, 1969 to Jmmuary 9, 1960 end found vheb




16

bagldiospores, Fugsrium end Irichoconis psdwickii
'Qé??a%_we¥3;9%¥3§t‘iﬂ,high numbers during ‘the first
hglf ef.November,-While'Alternagig,-gggyulﬁggg gnd
Helminthospovium were cangﬁt throughout Novembex. .
Remalingem (1966) studied dispersal of Pirieuleris
oryzag conidia in air over o paddy field nesr
Vis&kha@aﬁnamaﬁor a period of two years and found thatb
the funggs shéwedﬁaumarkedAsg&éémé@;pé#?éaiéiﬁy, wiﬁh .
high_eoncentxation,dnring twu;périoﬁsviﬁ”ééeh year
ore from middle of Februsmxy to April in the second ,
erop season gnd the other during Sepaemher to Oetoher |

- in the mein crop season.

‘Effec% of weather on spore load.

N Keatt and Jenes (1926) showed thut, he
liberation of ascosyores of the apple scéb fungus
Ven g inaegualig could be eorrelated wiﬁh rain.
Hirst (1953) showea that, the polleﬂs end spores of
clados erium, E i heg Al%ern@ria, smuts and yusts
: are mos%ly removea by prolonge& rain, which however
sobn liberate into %he air a'charae%eristie aamp
air spora. Hamilten (1957) studied $he correlation
between sﬁbr@ edﬁbéntgaﬁiog of'%wen%y'eight fungal
types end the weather. She Found that rainfoll hed
no efféct on'the atmospheric concentration of hyaline



basidiospores. The concentration éf pollen end most
types of spores decressed with rain, but all ascospore
types and Helicomyces increased with vain. In half of
the types studied, concentration ﬁere significanitly |
imexeasea‘by inereese in tempersture, daw point or
hunmidity. gnqreasea wind significantly decreased the
concentratiion of Alternaris, some basidlosopores,
Botyrytis, Cladosporium ethc. ’Gustiness was associated
with increcses in Alternarza, filiform amscospores and

Usﬁilsg_.

| Grugory and Sreeramu;u (1958) fannd th“t,
hyallne basi&ioapores favoured by high hunidity and
low wina speed reached the meximum =% enrly morning:
Lerger hyaline b slﬁlompovaa ?pe&:@&‘only after rain.

Hamiltan (1959) recorded the temperatures; st which

various spore types were in the air in maximum numbers;

for yellow bassidiospores 12;8°>—f15° ¢, Al%ernaria
.23, 9% - 26, 100- Helmintho"noxium, Yellow and browm
basidiospores 26.7 = 28.9°C end for hyeline basidio-
spores 29,4%- 31.7°C. | |

Nerddith (1961) recorded that reinfall
an&.irrigatiop'iﬁéreaaeﬂ’%he stmospheric spore conteﬁt
of Nigrosporg., Ramalingzm (1965) found thst spore
load of Piriculsris oryzee wes higher in the dsy

17
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follewing the rainy dey, ‘then in the rainy day.
Presannekusarvan (1966) recorded that high humidity

and low ‘temperature favoured the liberation of yellow
basidiospores; whereas spares;qf.¢agzgesyeraﬁcasgiigolg!
Alternaria sp., Cmcmxle;zﬂia SP.» &nd }Helmﬁg;ﬁhgsgqxim_ 8D
were liberated in 1gxge‘numng@ duringﬁhogrslaf'lew-
humidity and high Vemperature. He slso found that,
rois ha&-a‘prcnounceﬁ effect on Yhe spore. liberation

of 1l ‘the abéve"men%i@nea Tungl, the higher spore |

load beimg on the dsy Tfollowing eainy doy.



MATERIALS AND METHODS



MATERIALS AND METHODS

The Crop.
The rice crops were raised during
1966;67 in the garden land of the Agricultbural
G@ilege‘and Research Institute, Vellayani. The
plot selected was 190&%9& about 100 metres away
from the wet fields. The Tirst crop in %he experiment
was ralsed during October-January and the éecond‘
crop during Januéry;May;. The former is yeferred 4o
as ‘the firsi erop end the latter as the second crop

in this thesis.

Three strzins of paddy viz. Tainen-3,

ADT-27 and Kaoshiung=-18, were used for the present
Studyo

Loy ouk. _ | ,
. - The experimentsl area was divided into
two blecks, leaving = shrip of lend two metres wide in
between. Each block was subdivided into three plots,
each plot with & net area of 9,45‘square metres,‘tc
accomodste the three verietles. The spore trap was
located in the narrow strip in between the Hwo

blocks (Fig.1).
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Eﬁﬁ?&-1, . Legy out of the plot showing spore drap
o . in ‘the centre -

'Pﬁfﬁﬁ 2. Closer view of the plot showing spore trap
- and Stevenson's Secreen.







’ 1956 and 22nd Jannany 1967, for flrst and second crops

M“"A O mhe crop was he&vzly manured as,per detﬁmls 4

) glven below, t0 ensure the &neidence of dlse.ses.

'Eaxm yard manure:‘ - '35 Kg.per plot (14520 Ag/Acre)

Ammonium sulphate - - 1 Kg. per plot (415 Kg/acre)
SO - ~'_to supply. 83 Kg. N2 /aere.

. ,Sﬁpérp@osphgte - 1 Eg. per. ploﬁ (415 Kg/acre) ’

o supply 75 Yg. 2 5/acre.

Muriate of potash . -= - 4 Kg. per plot (208 Kg/acre)
g

0- sunply 104 Kg. K20 acre.

g The entire quanblty of farm _yard manure,
supexphosphate, -uriﬂte of potash and 1/3 of ammon;um
sulphate were applied as. basal doses ,The rest of - N
ammonium sulphate w&s given 1n two_ equal dosee, afner

Lhree gnd aix weeksa of sowing.

Seeds were albbled on seventh October ;14

respeetlvely. ‘

e

The plants were. spﬂcea 10 em ap&xt w1thin E
the xrow and 15 em between the rows. 24 cm of. lanﬁ
28 left ou$ neax. the borders. After thimnmng, %wo
seedlzngs were left 1n eﬂch hlll. -

The erop was kept free ef weeda ana&

irrig ted asdand when requ&red.
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» 5Two.prophylatic sp?ayings with endxin
(0.03%) were given, when the crop was three and six
weeks old. ‘

' Suore revping. | _

Hirst's autometic volumetric spore btrap
‘wes used for sampliug the air and estimating the daily
spore load in the éﬁmosphere. This ia,a suction. trop,

in which eir enteré through an orifice 2 mm x 14 mm.

~ The trap has a wind vene mounting, which -
allows continuous rotation of the impactor, so that the
orifice faces the wind and also provides & cover, %o

prevent the rain from falling on the oxifice.

The trep is mounted on = tripod, and when .
resting on the ground, the orifice is about 20 inehes
above_gréund level. All the plants, which obstructed

the free movement of trap, were removed,

$ucﬁion is achieved by mesns of an elechtri-
cally-opermtea pump. A sticky microscopic glide moves
upwards past the ovifice at the rate of two mm an hour,
by means of @ clock.' Slight veristions may occasionally
ocour, but the rete of movement of thefslides couid be
calculateﬁ from the duration of expasﬁre and length of
the_tface. Every pert of the slide is exposed for an

hour .




) The rabe of flow of air through the orlfice
15 adjusted by means of a valve, Burmng ‘the presenﬁ
experiment, the rate of air intcke wes maintained ot
10 liﬁres per minutg.

‘The trap increases thé efficiency of'impactibn,

by artiflcially aeceler blng & narrow air stream towarda
g eticky su::ace,“ movemenﬁ of the sticky surface ot a
constant speed past the ovifice, through which the air
-strean flows, produces a trace showing‘changes of

gbmospheyric spore contenﬁ with time.

ﬂhe spoxe trap wasg se% up on the fmrst
crop on 1-11—1966 and continued to be there till 31-1-1967.
When the cv0p was harvested, it was moved +to the. second
crop on 1—2—1967.

The slldes were changeﬁ, daxly at 9 A.M

Preparation of glgggg. , | ‘ _
Ordinary microscopic slides of 75 x 25 mm
in size, were used in the trapf- They were first cleaned
and dried and then dipped in slcohol and flamed. A
mixture of mclten vnselmnp and paraffin wax in the ratio
,9 :1 was spread over 2/3 of the length (about 55 mm) on
one aide of +the walm sllae, to form a thln coabing. The

coamed portion of the glides were used for labelllng.
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- Scanning the slides.
; The slldes were scanned, wish a Snencer .
microseope, having a gradusted mechanchl ghoge. Hourly
| scans of esch slide were made, by using_a high power
objective (magnifieation x”430)‘of the milcroscope. A
trace Of abowt 0.38 mm wide cowld be brought imbo he
field of the micrqscopetaﬁ a time., A verticel scan. of
gbout 0.38 mm wide was made for every hour, This
represenﬁs ab&ut 19kpercent Qf %he_axeghe;QOQea during
an hour and totel area scanned wée 19 péécéﬁt of the
enﬁire tracea |

The fungal spores vnder stu x

'_ Spores of a number of fungi ana ulse dust
particles and Dollen were noted &n uhe tr&p slide, But
_the following idenbifiable spares were aounted and

recorded..

Te Piricularig _gzggg G&v. 

2e Trichoconls paﬂwickii G“nguly
3, Hglminthesngyggg DD

4. Curwvalasris spp.

5. Nigrospors spp.

6, Altevnsrza SPPe

7. Yellow baatd*omycetes.



Eggggéigg we@%her data.

’ - Temparq%uxe and hnmidmﬁy were xccsr@ed from
the mom%h of Decembex to the end of the period of sﬁaﬁy
ualng a Gagaella %hexmshygrogr@nh, which was looated nesr
ﬁhe spare %ra@. , |
Recording @f El@@t inelﬁene

o inoidence of ﬁi;séaae’al in the orop was
recorded. But in the cass of blast, the progvess of the.
disease in the second orop wes elso vecorded, in order %o
aetermine wheﬁher there is = gﬁyveorreiétiam batweén spore
Llozd end severi%y of disense incidences |

_ | ”ﬁ@ Gbgevva%zﬁn were teken ab weekiy interb
valsa In e@@k plant the second leaf aﬁ.all “the $illers
were haken ﬁbr reeorﬁing the nnmber of sgeﬁa.

The extent of leef mnfeetiaﬁ based on th@
numha%_afaspe%s wea econveried inte nmmerical seoyes o9
follows: 4=3 ”ﬁ@ﬁm = soove 15 4-15 %pote = score 23
16;30 spots = scove 3 31~§9 spots = scove 45
51;86 spots = acore 5; and abeve @l spots = score 6.

The aversge of numerae&l seoves @b%aine& in each variety

wes tolen as the numericsl score for thet variety. _“ |
' Plaﬂts ﬁyﬁm whzeh %ﬂe ebaervd%iana were tﬁken,

were selee%@ﬁ at ranaom from esch plot uszing e recienguler

freme of size 30 x 39 Cile
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RESULTS

I, Incidence of disesgses.

ADT-27 was severely affected by blast in
both the crops. Kamohsiung-18 wes also affected but not
s0 severely. 'TainanPS_was the least affected, Stack burn
and Heimipthosporium»leaf spot were present in all the.
verieties,

Verieties ADT-27 and Kaohsiung~18 showed
gymptons of blest earlier then Tainan-3. Incidence of
blast was observed on the leaves during the seedling
stage itself. But the maximum spread of the diseamse
was observed during the Hillering sbage in all the three
varieties. ﬁDT-27 plants weﬁé almost complebely damaged
due to heavy infectian of blast before the plants
atteined flowering stége.

2. Fungal spores over the rice cropz.

Spores of Pirigulsris oxyzse, Irichoconis

padwickii., gg;gggggosgoriugpspp., Alternaria spp.,
Cayxvularia spp., Nigrqsgora 8p.y and unidentified
bagidiomycete ocourred commonly over the rice crops. The

. concentrations of spores of these fungi in the atmosphere,
however, varied during the different pex&ods; All the
spores exhibitea a definite diurnal periodiéity in theix

occurrence.
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(1) Pirleulqrig o;g g

o Spores 01 Piraeularia oryzae were found in
large nnmbers over the first croy. Qhe‘average_for this
period'was 404.00 spores-pgr cublc metre ofiair. Ehe
spore load was comﬁeratively low over the aedond érqp

being 15.3. spores per cubic metre of air (Table 1).

The hlghest spore 103& was noted in November.

The total number qf«spores u?appeg during this month was
484654 WhighAwarkslauﬁﬂgt.thg.raté_og 1126.5 spoégs per
cubic'ﬁetrecquair, Wﬁhe lowasﬁ’sporgu;oeﬂ occurred in
January. Thbel number of spoves trapped during this
month wes 446 which works out at the rate of 0.9 aporés
per cubie metre_of_éir.'_ﬁhe gpdre loaﬁ”inTFebruary was
glsoc low, béing, 2.4 spores per cubic me%re'of gir. This
rose sharply in.Mareh to 36.4 spo?es.pex cubic metre of
air. The spore load sgain fell ia'April to_ﬁ.é spores
_per_cubic metre of air. Spores were not present during
Mgy, |

' Highest spore lead for any single day was
recorde& on 12th November 1966 hewng 66842. This works
out at the rate Ofk4641§7 spores per ggbie metre of air,
Tﬁe lowesf spore lgé@wwas 8 wﬁiéh is eguivaient %o 0441
spores per cubic metve of air end this occurred on 9th,
15th, 16%h and 26th of January, 6th of February, and
16th, 18tk and 19%h of Nerch.
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. ) Highest _spore 1oad for an hour was 16700
‘spores which works out «t the rmte of 2783 '3 spores per

cubic meﬁpe qf airland this occurreﬁ at 00.00 hour on

. 17th November 1966.

Diurnal periodzea@z

A deflnite perlediciby in the 1ibera$10n
of spores was exhibited by Pivzcularip OrVZ?e.‘ Durang

Oetobeeranuany the highest spore 1oad always occurred
during night hours (Igble 2). ‘Spores begzn to appesy
in the g@mosphergwaﬁAgﬂ.oo hrs. and were present ti}l
05'00'hr55‘ The peck 10?& wms noted after midniéht )
ususlly around 02,00 hrs (Table 3X539$he spores were
‘present in smell pumbers during dey time elso (Table 2).
The gotal spore load in the»night during November |
between 18.60 and 06.00 hrs. wgs 420457 which'woﬁks‘out '
at ‘the xaté of 1946.5 épomes per eubicmgetg@.p£ air,-'
The totel §pexe load Qgring fheaday time between 06,00
an&A18.OQ hrs. in November was‘0n1y564197 which works
| out ét the rate Qf 297,2 gpores pér_egb19 metre of air,
Similarly the night spore 10%& in December was 39670
which is eduivalen% to 1ﬁﬁ‘ﬁ'sporés per cubic metre of
air. The total spore logd durlng the dey time for the
month was 10493 which is equivelent to 47.01 snores per

cubiec metre of air.



. TABLE 1

Pimigglag_g oryzee - Total monthly spore
lo=ad over the »iee crops

0 e T W TR i e i S Y S P Tt et S P, p v s 52 . . . . rnn

Total spore No. per cubie

Date of sowing kcnbhs

lozd metre of six

T=10-1966 November : 484654 1126.8
December 50163 112.3
January 446 - 0.9

wotql for the soason 535263 404,00
22=-1-1967 February 972 2.4
. March 15731 36.4
- April 2729 : 6.3

May L - . L
Total for the season 19432 o 15 3
TABLE 2

Piriocularia oxyzee -~ Toital spore 1oaﬁ during
ﬁay time - and uight in different® months

PRSP i e e, o b e - e 920 D st sy oo

'\Day‘time_' a © WNight
06,00 = _ 18.00 hra. 18.00 =~ 06,00 hxs..
Monthe Total  HNo. per To tal No. per
gpores cubie ‘ sporey cubic
metre of metre of
alr air
Firat orop
November 64197 297.2 420457 1946.5
Decenber 10493 . 47.01 39670 177.7
J anuary 384 1.6 - 62 0.3
Segoud crop . R
February - 520 2.5 452 2,2
Marech 10982 5048 - 4749 21.9
April 1836 8.5 849 4.06

Mag . RNil Wil nil Nil
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Table =3 Piricularia Oryzae = Spore led on hourly basis for each month
from Noember 186G - May 1967.

1E|il
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smbar 4510 6195 4593 5735 4763 3081 950 1003 441 423 5661407 723 553 192 275 640 441 231 2624 1929 3415 2444 3025

ary - g4l « s ~ - - = 16 16 82l 50 328 16 40 116 40 ] - B = 8 = IE
rmary 25 16 108 40 41 150 - 42 108 73 74 = 16 40 117 34 16 - g o4 8 8 8 16
ch 231 383 264 1007 973 693 514 697 5213 1281 1999 399 433 192 182 249 124 83 26 82 40 90 189 240
11 16 90 74 83 208 317 163 642 74 214 224 99 43 32 107 8 s 16 s 8 18 38 18
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' The spore loaﬁ fell sharply from Janupry
onwards agd the diurnal berlodiclty was &lso altered., “The
night maxims shifted to a day maximas the hlghest spore_
load occﬁrring during the ﬁay-%ime. Thé total day spore
load for the month was 384 as eg&inst ‘E2 only for the
night, This posltion convbinued in ?ebrupry, Mexrch and
_A%ril als6. The aversge spore lqad in March during’
'day.ﬁime was 50.8 sﬁores pefACQEie metré cf air end that
duxing %he nighﬁ_wgs iny 21,9. Simiiariy in Agril'the
aversge apoﬁe ioa& during ‘the dsy ﬂiﬁe was 8.5 spores
per. Gublc met"e of air while tha t during the night was
“only 4.06 (Pable 2) |

(11) Trzchoconis padw1dkii.

Snores of Trlchoconls p_gwickmz ‘began %o

appear fxom the first week of November. Spore load of
this fungug was ;gw whep compared tg that of )
Piricularia oryzse. The total spore logévfor’ﬂovemier
was 1375 which is equivalent to 3,2 spores per_cubie
metre of air. The averege spore loads during Defiember
and January were also more or less similar to that of |
EoveﬁberAbeing‘3,0 and 2.7 spores pe¥ cubic metre of

. air.respectivply. There was a shg;p fg}l in the spore
1oaé'durinngebruary'w@ichwwgs mgimtaineaﬂduring March )

also. There was en average Of 0.56}ana 0.72 spores




per cubie_meﬁre of air during FPebruery =nd March
respectively. There was a Tise in the spore load in
‘April bringing up the average spore IOPd %o 2.6 spores f
pexr cubic metre of air. There was a slzght fell in the
spore lOad durlng May, the average concentratlon of |
spores being 2.99 spores per cubic metre of sir.
(mgble,4). ‘

Diurnal periodicity. ‘

It was found %haﬁ irrespective of the
season spores of T@io&oeanig,ggggigggi appeared mostly
during day time with & few spores sppearing ab night
.(@able 5}.; Sporag,began %Q.épyear a&;@SQQQ‘hrs;_amd
contimued o be in air $ill 17.00 hvs.  The highest
. spore load was observed between 09.00 and 12.G®_hrs
(Toble 6)Fig3dThe total spore Load duving day bime in
quemher»wasv1187 which is equivelent to an average of
5.6 spores per cubic mebye of air wheress the tobal
spore load émring nzght in ﬂbvember was 188 which work
out st the rate of 0.9 spores per cubie metre of air.
The average. spore loads for aﬁy vime auxzng t&e other
months were 5.6, 4.6, 0.9, 1.3, 5.2, and 4.1 fex
Decembes, Januany, Februaryg March, &prml anﬁ May
respectmvely and %hose xav +he n&ght were O. 4, O, 79

0. 2, 0,07, 0.03, and 0.03 fespecﬁively (Tab&e 5).



Trichoconis pedwi ekii -~ Total monthly spor

TAELE 4

1oad over the rice op CYOPS.

'No,'per cubie

Date of sowing Months Total apore
o - L © - load- - - metre of alw;
7-10-1966 Novemher 1375' 3.2
' Decenber 1250 3.0
- Januery 1146 24T
%otul for the - orop. v“3771-<‘-*‘ 2,9
22-1-1967 Febru&ry : 0.56
March : o . 0.72
Anrll _ 1135 2,60
- Total fmr the crop 'v72582¢?,;ﬂ 1.5
e TABLE 5
§r40heeanls padwickil ~'T0$ﬁl sbove *oad

;aurlng day. timle ang nig&? in aafrc ent mantas..”

Honthe

Wey

- Day sime - N&sk% o
06 00~ 18.00 hrs ]8 OG 06.00 hrs.
Total No. No. pex Total‘ma; Wo. per
. of spores oubie . of spores cubie
metre of ‘ S matre of
PN -, . ) . airo : _ e ——— e L ai‘r.

. Piyst. e i ‘ ' j
EoVember 1187 5.6 188 059
December - 1161 5.6 89 - Gud
Jenusry. Go4 4.6 22 0.7
Hecond_crop » . . :

- February 201 0.9 - 32 0.2
Mawrch - 297 123 16 0.07
April 1127 5.2 8 0.03

) 893 . ’ .4'9_ 1 . 3
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uTable,G;

Trichoconis padwickii - Spore load ¢

basis for each month from November 1966 - May 1967.

alculgted on hourly

h. Hog?é | TJ L S : _f“ . - : _ B

Wonths. - 1 23 4 5 6 7 8 9 10 11 12- 13 1415 16 17 18 19 20 21 22 23 24
Novgmﬁgr ‘16 8.24 32_16132 32 141 . 72;131 229 185 96~122f64§?2 40 - 32 5, 8 8 -8
Decem?er - 8 8 849 80 189 133 48 131173 74 65 65 16 8 16 25 - - 16 '8
Jenuavy 8 2432- 24 B - 40 49 131 81305 64 575648 1568 816 8 8 - 16
Febrmary - 8 =~ 8 = = = 32 57 16 32 8 3216 -~ 8- = =16 - = -
Mavch - = e~ 16 - - = 57 56 16 80 24 2432 8 ~=- - - - - - -
April - = == - 8 8 41 400 245 212 64 65 32 32 40 8o = = = - .- -
Yeay ;;8-- ;;16 290_1‘4‘225'90 57 66 8'816 e = e e e -

£t

g o
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34 .
(iii) Helminthogporium spp. -

‘ The concentration of the spores of
Helminthosporiwm spp. in the air was low when compared

with that of Piricularie oryzae end Eggehécqnis padwickii.

The spores of %his fungus were noticed in
the slides from 15t November onwards. .Buéing this month
the sporexloadﬂin_the atmosphgre was cqmparativeiy higher
than that of the other months. A %otel of 2404 spores
Wege‘trapyeéAﬁuxing November which is equivalent %o 5.7
épcxes per cubic metre of air, The spore_iéaﬂ bezan to ‘
£o1l in December and bhis trend was contimied +ill Markh .
The average spore load per cubic meitre of air celculated
foxr the months df Decembei, Jaﬁuary; Feb?ua:y.and March
were 1.}, 0.5, Q.éﬁ gn& 0.4_£éspeeiiv§1y{ Aislight
inereasse in the spore conteut was observed in April and
%he_cdngentraticn of'spares_ﬁurigguthié period was 1.9
per cﬁbic metre of air. ?hgn %aer§ wagl&gﬂin aﬂﬁall in
the spore lgaa _infﬁag %6 0.8 spores pér‘cubie netre of
aiz.  (Pable 7). " | .
Diurnal periodicity.

The spores of_Helminthqsgogiqm Spp. were
found %o have g.day maxima._"Vezy.few spsresdwere‘%r%ppeﬂ

at night (Table 8), The spores began to appesr regularly
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fromIGQ’GO hrs, snd continued to be present till 18. OO
hrse Gomparatlvely hig h spore 1oad was noted ‘between
16;09 and 16.00 hrs. The hours of peak spore load

: varieﬁ in each month (?gble 9)Gﬁﬂﬁheltotal spore loads’
for day time between 06,00 and 18,00 hrs. were found 0
be 2147, 416, 204, 138, 170, 821 and 366 respectively
for‘fhe months of November, De¢ember9 January, ngruary,
Meareh, April and Hays the coxrespépding concentrations
being 10.4, 2.2, 0.9, 056, 0.78, 3;8 and 1.6 spores per
cuble metre of air respectively. The<to£gl épere loads
for nights in Hovemher, December,’Januqr&, Febru&ry and
Merch were 257, 40, 32, 32, 40 respeetively which work |
out at the rate of 1.2, O. 19, 0.14, 0.14, 0.18 respectlvely.
In épri; and Hay no spores were tra zpped a$ nighﬁ.

(Table 8)

‘(iv) Alternoris spp. ‘ o |

| The average eoncentra%ion of Altnrnarla ,
spores was low uumiug tha momih uf Nc?e@bg$‘bging only
1.57 swares per. eubie metre of sir. f fhe spore load
inereased in Deeember 0 3‘25 and fell to 2,44 in January
and then to 101 in Pebruary. _ln_Mareh %he spore 1oad
rose to 3.13 and in April t0 ToT1. In.ﬂey the spore load
egain fell 0 1.4 apores per cubie metre of girs
(Table 10).
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Helminiho orium spp. == Tobal’ monthly
apare iaa@ over the rice crops.

Date of sowing Months - Pogal epore No. per ocubic
T R - ~lesd- - - - mefre of ‘air.
7~-10=1966 ‘November 2404 ,5.7
December 456 11
g Janmany - - 236 ‘ 0.5
Total for the orop 3096 . 2.4
22—1—1967 : ﬂebruwny | 170 0.4
: . Yarch 219 0.4
Abril 821 1.9
: ﬂc%al for the exop "‘~l1§6?' 0.8
MAB:&A.« 8

Hggmin?haafarium 8h. = Spore load duriﬂg
day t me ana night mn alfferent months.

Uonthe Bay tl@e N Higﬁ%
. » 06‘00 18 00 hrs 18,00 - 06,00 hrs
Taﬁél Bpore oo por cubic .  TosaLl . NOs per
load mnetre of air, spore cubic |
. A0ad netire of
Firsi crop i ,
. / i
Rovenber 2147 - 10.4 257 1.2
Decenber 416 2.2 40 0419
Januaﬁy . 204 0.9 32 0.14
Second grop | o L
Pebruary 138 0.6 32 0,14
March 170 0.78 40 ‘ 0.18
April 821 3.8 0 0
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| Table 8

Helminthogporium sp. Spore load calculated on hourly baszis

for each month from Hovember 1960 -~ May 1967.

Hou. |

Horsths 4 2 34 56 1 89 1011 12*'1;" 14 _15__16 __17_18_19.202122 23 24
November 24 8 -8 8- 32 - 4180 106 98 987 199 242 182 107 64 722418 40 33 32
December -2 -= ==~ - -1616 82 50 32 16 40 116 40 8 --8 8 - -
Jamugry - -~ 16~ == = == 16 1612 8 - 16 8 8 816-- - ~ -
Pebruery 8 - =8 - —= - 824 16 8 - 8 50 16 - 8 - -8 - - 8
Wareh - -~ -- 8 8- 16 8 8 B8 B2 49 - 16 16 8 --16 - 8 -
Mpril - - -= - -~ -9099 159 48 113 80 133 41 42 - - - — - -
My e e = == -73a0 B2 49 49 33 16 16 B8 - === - - =

\(1 o
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Diurnal periodicity. |

It was founﬁ that Alternaria spores were
ipresent in comparatmvely lﬁrger numbers in the atmosPhere
daring day time, A%t night vexy few spores_were tx&gped.
The spores generally(began to appeer at 07.00 hrs. The

maximum spore content was observed between 09.00 and
16.00 hours with a peck between 12.00 and 15.00 hrs
(Tgble 12)Gy§Ehe totel spore loads for day time between
06.00 and 18.00 hrs. were found to be 470, 1180, 943, .
274, 1113, 2372 end 574 respectiéely foxr ‘the months of
November, December, Jenuary, February, March snd April
respeetlvely, the eorresnondmng concentr tions being |
2425, 5475, 4.36, 1.35,‘5.07, 10.98_&3& 2.65 Spores per
cublc metre of air..'ihe totinl spore loads during night
~ in November, December, January, February, Mérch, April
and May were 186, 154, 114,136, 240, 962 and 32 |
respectively, the corresponding concentrabions being 0.89,
0.75, 0.52, 0.67, 1,11, 4.45 and 0.14 spoves per cubic
metre of gir (Table 11). “

(v) Gurvul&rig SDPD.

The spores of Curvulaoria spp. were present
in the stmosphere throughout the period of study. The
highest épore content in the atmosphere was during
November when 3829 spores were trapped and this_is

eggivalent 4o 9,16 gpores per cubic metre of aix.



TABLE 10

Alterneg;g spp. . = Totpl monthlv Spove 10&&
over the rlce crops.

Date of soWing Honths . Totsl spore No, per cubic
Co IS -‘-~-~10aéﬂ~~-~~MH.metre~of~air.--

7-10-i966  November . 656 1,57
‘ December 1334 - 3:25
Jamuery - 1057 - 2,44

Estal for kne erqp ';11¢?947L;.1,jf.:;.2‘335

22~1;1967 ; Fébruary ' 4?0 ' 1.0%
| Mgrch 1353 3.13
,&pril 3334. T

%a%al fox- the oxop ~'-5703<}>f;~~"? 3.36

—

PARLE 1.

Alternﬁria spp. - Totsl spove l@pd durmnm 4
. &ay “§ime and nmght 1n avffereuk mon%hs.,x_m.n\“Hﬂf.,,n

Months Day time ' ' ; nght : ’
06.00 ~ 18,00 hrs.a;,‘ 48.00 - 06,00 hrg.
otal No. per —— Total N6, per

spores cubla . Bpores cubic metre
. mebre of ‘ of asir, '
- a{“?«; - e e e . R .

Ndveﬁbéé - 470 2. 25 186 0.89
December 1186 5.75 ' 154 0.75
Januay 943 . - 4.36 AL 0+52

Second_cxrop A ” .
. Februaxry - 274 135 136
Mareh - . 1113 5,07 - 240
April - 2372 10.98

2.65

| “ 962
Uy 574 3z

OO

. e s 0.0 <
b 3 et O)

Ul =)




Alternarig sp. — Spove load calculzbed on hourly basis
for each month from November 1966 - May 1967.

. Hours ‘ : : _ o R
wombhs " 4 2 3 &3 6 7 8.9 10 11 1213 14 15 16_17 18_13 20 21 22 23 24

November 8 16 8 - - - - - 24 64 49 72 24 66 83 5616 -8 12125 - - -
December 16 - = 8 16 24 57 25 57 16 80 222 163 138 150 137 93 42 4125 ~ 16 - 8

Jenusry - 16 = - - - 816 24 41 92 216155 107 131 64 65 2474 ~ 16 8 - -
Febwusry 24 8 - 8 16 - - 40 16 8 49 24 8 32 32 41 8 16 24 B 24 16 8
Meveh =~ B = = - 42 8 = — 16 115 148 207 158 257 73 57 82 - 16 16 - 34 8 8
April 58 175 217 206 66 32 8 58 232 230 273 339 175 321 289 145 56 241 82 24 50 = 32
Wey - - 16 = - - 8 - 99 40 174 33 56 24 58 5016 16 8 - - - 8 -

0%



NOVEMBER - FEBRUARY

DECEMBER MARcw

20 | i TANUARY | APR/L

MAY

T

40 C |
20 ]
o0
30 |

60 |

20 .
0
30 -
60 _|

40;

20

1 ' T 1 T T T T T 1 T
oo o2 Ok | 06 o8 /ro 2 S s =4 2o 22 o0

o o2 o4 o6 o8 70

o O URS ~ O U R S
ALTERNARIA SPP.— TOTAL SPORE LOAD £16: 85

CALCULATED ON HOURLY BASIS FOR EACH MONITLH— NOV. /966—MAY 67




A slight fall wes seen in December and Janqaxy, the
total number of spores ?rapped dgring these months
being 2509 end 2345 regpéctiveiy.. These work out gt

the rate of 6,11 and 5.42 gpores per cubiec metre of

- air for December and Janusry respectively. A sharp fall

in the spore load was>obserged duging Februgny and,Mgreh,
‘the spore'lOads during these months being 0579 and 0,78
éespec%ively per cubic metre of eir. A rise in the
spore load to 4.65 was noticed in April followed by a

a1l in May to 0.84 spores per cubic metre of alr
(Teble 13). |

Diurnsl periodicity.

The spores of Curvularis spp. were present
in the stmosphere in comparstively larger’numbefs only
during dey time. Only very_few ?pores were present in
the aﬁmosphere'during night., Qhehtqta; nnmber'of spores
trepped during dey time in November, December, January,

February, Maveh, April snd May were 3396, 2341, 1974,

241,-307,_&663.anﬂ 366 whiqh wérk out ab the rate of

16-269.1204799%%13,, 1:19’ 1942,_ 70-799 &21& 1-69 réapecq
tively. Total number of spores during nights in

Nbvemberg Decenbex, Janu@ryg'ﬁebruaxy, Mareh,lﬁpril



. DABLE 13

Caywulerdin spp. = Totsl monthly spore
load over the rice crops..

Date of sowing . Months beéivsnére'.Né.perwcubici"
T e load: - metre of aiv.
7-10-1966 Novemher < 38“9 9.16
: Deeember 2509 611
. Cdemuery- - 2345 0 - 5l42
Totql for- ﬁhe ercn - 8683 - - - 6.88 -
22w 11967 ‘February 321 0.79
March 339 0.78
April. 2009 4,65
May- o386 - - 0,84

Total for “$he - erop ‘-‘;f3935;~"~‘f7- 178

‘ TABLE 14

Curvulnrza ‘epp. -~ Totzl spore load during
: ﬂay time ana night 1n @ifferent m@mihs¢

Months an time ‘ o ﬁigh% S '
06,00 = 18,00 hrs.‘ 18.0C - 06,00 brg, -
Totel Mo, por Tothl -  No. per
8pores guinio gporez . aeubic . -
metre of ‘ metre of

Flrst crop

" Noveaber: 3336 16426 433 2,07 -
Decenber - 2341 12,47 . 168 0.81
Janusxy .. 1974 9.13 371 TeT1 -
Second orop ' : : .
February 241 1+ 19 . 80 0.39 "
Merch 307 1.42 32 0.14
Apxdl 1663 7.69 336 1655

My 366 1.69 : -




Qable 15. Gurvuquia 8p. ~ Spore load calculmued on hauxly bﬁs19 '
) for e@cﬁ monbh Novemb@r 1966 o~ Muy 1967 L L .

" Hours
Months -

123 4 5 6 78 ‘9 10 11' _!313 14 15"_"‘16, AT _18 19 20 21 22 23 24

November
Decgmbgr
Jgﬁuﬁry
?eb:uary
Mar¢h‘

Appil

40 8~ 2425 2416 94 141 156 318 381 670 414 481 338 213 174 107 115 B3 25
~ = =24 48 114113 222 139 292 841 297 163 48 32 96 40 - 16 16

=m' - u=

@, o0
B m ‘

- 82 - 8 - 74 74241 167 182 138 242 182 337 207 130 96 93 8 40
24 8 - 24 - - 81 16 40 8 32 8 32 16 8 - - - 8 -
1 == = = = = - 25 40 75 49 48 16 8 49 33 25 8 8 - -

o0
i

- - - ie\ 34 - - 191'172‘341 213 138 1&8 184 901 80 92 124 91 24 8

16 16

48

ligy . - m- = = 2.8 = 73 40 82 45 49 33 16 16 16 8 - ~ - - - -
Ha

o
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and May were 433, 168, 371, 80, 32, 336 end O, which
work out at the rate of 2.07, 0.81, 1.71, 0.39, 0.14,
1.55 end 0 respeetively (Table 14).

(vi) ﬂigrOSQorg aps

7 Eigrosgor spores were present in 1ange _
numbers throughout the period of the experxment. There
was no appreeihblg Vargatmon in the pumber a£ spores
present in,the étmosphere during Novemher; Deeembei end
Jamuazy, the tetal nnmber of spores tragped during
these months being 34549, 37227 =nd 37644 reapeetﬁvely.
These wérk out at the rate of ?0.46,w83.39 and 86.90.
'spoxes‘perméuhie meﬁxe_af airvfor‘the'gonths of November,
Decenmber and;Jangary respectively. The;e‘Was'a shearp
f51l in_the‘aéore 19&@ in February;"mhe totel number of
spores ‘trepped during this month was 12233 which is
eduiValent %0 36,38 sporeg'per cubic metre of air. A
rise in the spore load was noticed from the beginning
of March $ill the end of April. Intﬁay.again s slight
fall in the sporé»léad was observed. The average spore
loads during the moﬁxhs of March, April and sy were
106,695 95.03 and 83.61 respectively per cubic metre of -
“air (Teble 16)% "



Diuvrnel vewiodicity .
maxmmum numner of spores of Higr@qnora sp.

was urapped during day bime espec¢ally auring the fore-

noon, Spowre iloed aur&ng n&ght wes comparatively low.

SporeQ began to appear by O5. 00 hrs. and
conxznue& to be pres ent in- ccn31der zble numbere $ill
,OG hrs.. Maximum number of spores was eb%g;ned hetween
07,00 and 16,00 hrs. and the pesk load wes seen between
08.00 and 11,00 hrs (Zable 18).(F9:7)
B The tot@l number of spores ﬁrgpve& dvring
the day %ime in Novembor, December, Jamary, Pebrusy
Uerch, April snd May were 33364,.’»59989 35687, 10744,
36125; 360?8, and 35828mre§930u1ve1g“ana thg esrwesponding
spore 1éad3 per cubic mebre ofiair were 159.78, 175.42,
82,6, 53.29, 167,24, 167.00 and 165.57, The tobal mumber
of spores %rap?éd duriﬁg'&ighéé ware_?jSS; 1229, ?957, 1509,
9974, 4979 end 294 .raspge'tively and :jbhfa corresponding
spore loads per cubic mebre of air were 5.4, 5.5, 8.7,
Tods 46.17, 23.05 end 1.36 (féab._e 17)s |

(vii) Baszd%omxﬂgte gpores

Yeilow coleured spores which were uraeed
to e ¢ill besring basidiomyecete were btrapped in large

nunbers from the second week of November onwards. The
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TABLE 16

Niggosgcra sp. - Total mon%hly gpore load
" over the rlce erops

. " - o i am, . o s W

Date b£ sowing Months <T6%%%a§pore' gg%egegfﬁggie
7-10~1966 '~ November 34549 70. 46
, Deceuber : 37227 - 83.39
- January 37644 | 86 90

ﬁ.‘otal :E’c:r ‘%;he crop 109330 ,_ | 86. 765» '

22-1~1967 February . 12253 30,38
, March 46099 106.69
April 41057 95.03
May | 36122 83.61%
Tokal fer\the'crop 135525 R ‘79;87'
PABLE 17
gﬁégbs%ora'sp. - Total spore loed during
day time end night in different months
| T ey time Wight
Monthg 06,00 - 18.00 hrgse - - 18.00 -~ 06,00 hrs,.
0" ~No. per cubic  Total  NO. per cupic
spores metre of air spores metre of air

Pivetd erop
November 33364 159 78 1185 5 d
December 35998 175.42 1229 5+5
‘January 35687 62,60 1957 o7
Second erop N : .
February 10744 . 53.29 1509 To 4
Mareh 36125 167. 24 9974 46417
April 36078 - 167.00 4979 ‘ 23.05

Hey 35628 . 165.87 294 1.36




Hours
Months

T —— T T — . —— O — . — S ——— e —— - - —— ——

2

November
Decenber
J anmuaATy
Fabruary
March
ApTil

Tgbleg =18 HNigrogpora Sp,

3

25

40 48 40 24

40

74

8 16
66 48 65 204
2319 8560 2837 825 1299 1381 2299 7593 9776
72 40 56 284 2374 1416 907 6260 8046

16

8

5

238

Spore load calculated on hourly basis for each

month from November 1966 - May 19G7.

BT 8 9

367 2784 49G7 1617
249 1381 4857 2575
233 5740 7928 3840
234 790 2678 1467

33 100 1093 3370

————— T ————— ——— ——

0 11 12 13 14 16 16 17 18 19 20 ETEREL NN

—— i - - — r— ———
e S N S e M S S M M T S S N NS W e ————— — . —— e e —————— - —— = = ———

8602 8192 3184 1391 539 026 616 314 242
7018 7717 5123 2648 1398 1473 1128 483 225
§762 1890 1599 1393 1514 1357 20831571 634
2716 664 389 448 439 454 255 238 196
6517 2764 2292 1382 658 1023 931 672 212
8246 3635 1813 1213 1056 1883 1099 700 350
1012 931 439 677 444 788 767 208 99

150 117 42 = 42 85
241 204 73 74133 G4
008 331 178 148 157 74
246 88 97 T3 112
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tobel spore oatch during this month wes 788264 which
worles oud aﬁ'%hezxa%a-ﬁﬁ 1837;55 spowes paﬁ.ﬁubiw nebre
of aix, | A gv@dual fall in the sneye leud was obo@rvea
fron Decenber, qﬂwardu and no Spores could. be trapped
during February. The total spore ecteh for December;
Jamuary end February were 3409259'566? and 0, resneh,ively
aad ﬁhe e@vwespanﬁlng apore loads per a&hma mebre of alr
were 830, 71 13.11 and 0, In Mareh tne gpores agai

begam to appeey and their ‘numbex g%aduaily 1ncreasea $ill
ﬁay@ The totsl spoxe eagchvdupmmg Hgreh, Apiril end May
were 433, 109762, 229486, respectively and the
eérreépqnding-épbxé,lbads per cubi¢~metre afrair were

0:98, 254.08 and 514,08 (Table 19).

Divanel geriodicitg

/ Ba za¢emyceba spoves were f@ﬁﬂﬁ in large
numbers durlng night hetween %8,0@ end Ge .00 hrs. ‘
u@mnaratively LOW spore leaa wap obaerveé &urmnq day timee
Fegk load Waanpse?yeé ?Qtwgen,21§9§'§pd ezaog hrs

(Zable 21)EDThe total number of spores trapped during
nights iniﬂovempey; Dgcember; J&nuaxg? Feﬁxuary? March
fpril end Uay weve 518969, 178030, 4692, 0, 388, 92292
and-185033 vespectively and the éoxrespending spore loads
per cubic metrve of alr were‘240?.§3; 802:37, 21:72, 0,
1.92, 427.27, 829.éé. The spore loads decreased by




TABLE 19

Basidiomyecetes - Total monthly spore load

over the yice crops

Date of sowing Months Totﬁiagpoxe gg%rgegfcggia
T-10-1966 Novenber 788254 1887.65
Decembey 340926 830.71
, ~ January 5667 13. 11 |
Totel for the crop 1134857 856,62
22~1-1967 February - -
March 438 0.9
April 109762 254.08
liay 229486 514,08
| Total for ‘the crop 339248 196,32 B

TABLE 20

Basidiomyocetes -~ Total spore load during
doy time and night in different months

Day time o Night : ,
: 06,00 -~ 18,00 hrs. 18.00 = 06. 00 hrs,
Monthe ﬁotal ' No. per T Total - No. pexr
' gpores cubiec spores cubic
metre of metre of
air alr
Birst orop A
‘November 269295 1246.68 518969 2402.63
December 162836 - 729.54 478090 802. 37
January 975 4.36 . 4692 21.72
Second ecrop :
Februeyy Nil Nil Nil Nil
March - .50 0.23 388 1.92
April : 17470 80.87 g2292 427 27
- 829,00

Mey 44453 191.19 185033

ey RN gy S




Table =21
Basidibmvetes.s Sporeload calculated on hourly basis for each month
fron Hovember 1966 - May 1967,
Hoars 1
Months 1 2 3 4 5 6 7 8 ) 10 11 18 13 14 15 16 17 18 19 29 24 § 23 18

m

Hoveamber 28370 65614 33342 40136 46825 15707 11624 58417 4730 73051 13107 7045 14972 17174 37060 35496 250234 86580 53148 44474 GE115 410684 20715 45341
Docembar 22308 46950 17922 27600 19505 10120 6057 4607 958 2761 G308 4206 4403 0875 4957 36800 G417 20083 230505 24401 19680 14550 13396 19131

Jamary 417 382 6583 664 476 6558 475 150 83 34 108 658 = 25 = 42 - 50 151 132 259 8940 B 78
February - - - - - - - - - - - -
March 16 4 192 18 42 = - - - - - -
April 6070 6298 5595 7205 7887 B520 3952 6597 467 667 350 399

May 22916 15202 16617 14262 11724 17372 13015 7719 3789 3257 3547 1976

i e — -
—— - v
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67{00 hr. end ve:ylfew spores were trapped during mid dey.
The totel spore owhch during dey bime between 06.00 end
18.00 hoﬁrs far»the.ménths, ﬁaﬁegbgr, pegember, Januany_
Pebruary, Harch, April and Way wewe 269295, 162836, 975,
0, 50, 17470-and 44453 re3peetively and the corresponding
spore loads per eubic metre of air were 1246.68, 729.54,
4.36, 0, 0.23, 8c. 87 and 191, 19 (Table 20).

3. Effeet of Temperavure and humidztg on_t h _Spore load=

Maximum eoneen&rw%¢on oL spores of Piviculsria
oryzag in the aiyr was noted &ur.ng the perloé of high
humld;ty end low temperature. The cohcgnﬁgatzon of
spores of this fungus was low during the period of high

temperature, and 1ow ‘humidity. Gener&lly ‘the spores

began to appear in small numbers in the evening when the
tempersture fell and humiﬁlty began to rise. The pesk
concentration of Piricularig spores Jccurreé at a tempera;'
ture renge of 23 —26°G and relative humidlty between

89—99 percent, (FB 10-12) |

, In Eecembrr genemally the hunidity began to
rise and tgmpexaﬁuyg began o fgll ground;ie.eerhrsq snd
this low qemperatuxgpandlhumiaity were usuélly maintained
&u;;img, the night 1:33.1.’97,9@ hrs (Pable 22). Spores weve
present thronghoﬁt this period but the pesk load oecﬁrréé



n
oo

'aix'to seven hours efter the temperature begen to fallf_
and humidity began %o rise, nemely st 2,00 hrs (Fig 9 ).
In Mereh the bempereture begen to foll and humidity
began %Q rise around 23 00 hrs. (Table 23) end bhe
pesk spore load occurred aiter 8 hrs. in the moxrning
(Pig. 9 )

Simllarly speres of basldiomycetes also
began to eppear in the evening when the humidlty increased
and tempergture’fell. ’The spore load decressed in the
morning when the'humidiﬁy fell and témperature rose.
The highest spore lozd was noted when the‘ﬁemperﬁture
renge was 20 - 2§°G end the humidity range was 95 - 99'
percent. C Fw'i$> |

Spases of the other fnﬂg~, nemeLy, ‘
_T?l@h@@éﬂi” ‘padwioldd, ggégggﬁﬁgggggggg app.,_ﬁ&ﬁgyggg;g IPPe 9
Curvuls ria spp. and Nigrospors sp. were liberated when

thn humidity begen to £all and beupersture begon to rise.
(Fig- 13-1%) : ,
Uaximum libevstion of frichoconis spores

wos observed when the ﬁempera%ure faﬂge was 25 - 3093

and relative humiﬂity range was 75 - 95 percent.

Eaxzmum aumbef of Helmin%hosporzum sporea

were obsexved when the vempershbure was 29-35°C and e

humidity between 60-75 percent.



Table 22, Dur ation of high humidity and low temperature in
yelation o spore load of Piricularis oryzee in

' ' December.xr . .
Date Time of Titie of Duration-vTotal_ Ti&é of
T fsi1l of rige’ in of high sgporée pesk load.
temp.& temp. & humidity Jload.
rise in fald in & low’ :

hunidity  humidity - teup.

15t 9. A 20.00 hrs. 07 .00 hrs. 41 hrse 615 03,00 — 05.00 hrs.
nd 9 A.l, o .. . '

2216.; .—31‘(1.. 19.00 Y ' 07 OO [ 12 L 3 - -
31‘@. 054-&};.; 21000 .8 09.00 e 12 es - - ‘
Ath..-5th..  18.00 .. 07.00 .. 13 .. 139 02.00 hvs

5%h. embbhe.  19.00...  07.00 «. 12 .. 12538  01.00=06.00 ..
6theo=Tthes 17,00 &0 08.00 .o 15 .. 9426  02.00-05.00 ..
Tth..=8th.. 19,00 .. 07.00 .. 12 .. 2600  02.00-05.00 ..
8th, o=9th.. © 19,00 ... 07.00 .. 12 .. 3290  01.00-05.00 ..
9th..-10%h.,  19.00 .. 07.00 .. 12 .. 1833  02.00 hrs.
10th. .=11%hes 19400 oo  07.00 .. 12 .. 1642  02.00 ..

114h. .=12th, . 21.00 ... 07.00 .. 10 .. 73 06.00 ..
12th. .=13%h.. 20,00 .. 08,00 ..  12... - T3 06,00 ..
13th om14%hes 22,00 .. 08,00 .. 10.. . 223 03.00 ..
14the o=15th.. 19,00 .. 08.00 .. 13«0 . 189 04.00 ..
15th, o=16thss 20,00 ..  07.00 .. 11 .. - 123 04,00 ..
16the o= 17th,s 20.00 .. 08.00 .. 12 .. 48 . 02.00 ..
1Tth. «=18th. . 20.00 .. 08,00 -. 12 +» . 105  03.00 ..
18%h. o= 19%k. s 19.00 oo  07.00 .. 12 .. 221  03.00 ..

19%h, =20th. . 19,00 .. 08,00 .. 13 .. 3318 02,00 ..
20th..-218%.. 13.00 .. 06400 .. 17 .. 5333 02,00 ..
’21St00“2211d00 19000 .0 07 OO () . 12 LX ] 1524 , szoo o e

. 22rd. ,~2338., 20,00 .. 08.00 .. 12 .. 116 02.00 ..
23rd..~24%h., 20,00 .. 07.00 .. 11 .. 97 03.00 ..
24th. =25%h. s 20,00 .. 08,00 ..  12.. 680 04,00 ..
25th. c=26%ha e 20:00 .. 08.00 is 12 o 146 02,00 ..
26th. s=27%hes 21,00 oo 07:00 .« 10 i 208 ° 04,00 .,
27th. .~28%h.. 19.00 .. 07.00 .. 12« 16 02,60 ..
284he . ~20%he . 21.00 .+  0T:00 oo 14 i 56 02,00 ..
29%h..-30%h.. 22.00 .. 07.00 .. 9 o 16 . - :

3040, e=318%0s 20400 4o 07400 oo 13 00 = =




Table 23.° Duration of high hunidity and low temperature in
relation to spore load of Piricularis oryzse in

v ~ HUarch. , _
Date Time of  Time of  Durabion Ktobtel Time 0%
T Prll in  risein - of high  spore pegk load -
temp.& temp. & hunidity - loszd -
rise in Pall in & low S
_ humidity . hunidizsy temp.
18t 9 AJM.- 22,00 hrs. 07.00 hrs ~ 9 hrs. © 33 11,00 hrs.’
2nd. 9 AJM. .- .- : . .. : .

ve 342 10.00 ...

ee 57 09.00. ..

.o 891 09.00 ... |
ol 209  09.00=11.00 ..
.o 807  09.00=11.00 ..
et 160  09.00-11.00 ..’
se 3774 09,00 hrs, L
.o 1030 04.,00-06,00 ,.
.o . 849  09.00 hws.

.o 548 10,00 .4

en 417 06.00 .4

ond. . -3rd.. 23.00 .1 07.00 ..
3rd.-4thee’ 23,00 .o 07.00 ..
Ath..=5th.. 23.00 .. 07.00 ..
5%he.=6th..  23.00 .. 07.00 ..
66h, o=Tthes 23,00 .4 07.00 .u
Tth. .~8%h. . 23.00 .. 07.00 ..
8th, e=0thee . 22,00 .. 07.00 ..
9th..=10th. . 23.00 .. 07.00 ..
10%h, .=115h., 24,00 .. 07.00 ..
11%h. o= 1260.. ~ 23,00 .. 07.00 ..
12th, .=13th..  23.00 .. 07.00 ..

13%h. =140, 23.00 .o 07.00 . 99  07.00 .u
14%h. .~15%0., ' 23.00 .. 07.00 .. o 164 09,00 .
15th..~16th.. '~ 24,00 .. 07.00 .. ee 8 -
16%h. .~174h., "~ 23.00 .. 07.00 .. oet’ 83  08.00 .
17th, o= 18the. 02,00 .2 07.00 .. ' 8 -

18th, .~19%h., 01,00 .. 07.00 .. .o 8 - .
19th, ,=20%h., 01,00 .. 07.00 .. s 50 09,00 hre
2040, ~215t.. 01,00 .. 0T.00 .. o - -
21st. s =220de. | 01,00 oo 0T7:00 44 .o 65 10,00 hrs.
22nd. «=237dss 22,00 oo 07,00 .. e 199  08.00 .o
23rd, =24%he. - 24,00 oo 07.00 .. . 305  09.00 ..

“ =10 OV OO U OO ~1 =3 00O 0~ MW O ®W D X
*
[ ]

24th01—25ﬁh60" 18(00 ;r 09@00 [ Y 5’*& 1014 .09000 ..
25'351. e=26%hes .. 23.00 s 07.}00 v é 85 . . , 74- . 09,00 ..
26.{;}30 *» -‘27.th ¢ "7 22.00 »e 07 .OO a9 C 'Yy 3 156 09 .OO ey

27th. ,=28thes  23.00 #v  OT400 o 8 oo 458 05,00 ..
28%hi.~29th.. ~ 22,00 &¢ 07400 o4 9 o 131 08.00 .4
2913}1. o"BOth. s 22.00 e 07000 'Yy 9 °e 171 08000 W
30‘@3?1. 0“3151300 s 220‘00 ee 070’09 o @ 9

o s T -
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) Altergﬁrla spores were found in considerable
numbers when the tempervtuze was 29 —33°G end the humidity

was 60-80 percent,

Higher concenbratlon of Curvuleris spores in
the atmosnhere was noted when the temper“ture r@nged

between 28 _33°c end humidity between 60-80 percent.

‘ In the case of Eigrosgorg SPe s spores were
Afcund 40 be 1ibe“3ted when +the temperature was between

23°-34°C and the humidity renge was 55-90 percent.
Lffect_of rain.

The concentratwon of Spores of Piricularig
orxgg_‘and of the basidiomyceteﬂ_was found to be greater
‘on days follow1ng rains (Table 24 end 25).

5. Correl@tion between spore content in the air and
blast infectiono

A correlstion:was noted between the concen=
“tration of spoves of Piricularis orxyzae in the atmosphere
and sevetity of infection,in ‘the second crop for which

ea.y ﬁhe ctsexvatzon@ were mnade.

Spores of Piricul arna could be trapped :
priox tp'the detection of blasgt dlsease in the youmg
crop. The spores coﬁid have come from the remhants pf‘

the hervested fivst cr@p‘nearby or from grasses. It was



TABLE 24.

Influence of rain on spore load of Piricularin oryzae.

Spore load on ‘the

Spore load PO
- oo oo dey-following rain

- Date of rain

3-11-1966 357 11919
8-11-1966 4451 18021
10-11-1966 2602 13105
11-11-1966 13105 66842
8=11-1966 11878 ' 14566
19~12-1966 221 | 3318
20~ 12-1966 3318 5333
18—2;1967- No spores 1014
25-3- 1967 75 1012
12-4-~1967 50 248
23-4~1967 8

No spores

|



TABLE 25.

Influence of wain on the spore load of Bagidiomycebes.

Da’cel of rain | 'S‘poré losd Spore load on the
a2l - - - - - day-Pollowing rain.
10-;11-.;1966' No spores 26515
11-11-1966 26515 74569
18=11-1966 1751 2031
19=12-1966 1165 1662
20-12-1966 642 6374
18~2-1967 No spores ' 8
12441967 55 . 613
23-4~1967 250 3560
9=5-196T 2368 4229
10=5-1967 4229 4345
15-5-1967 7009 14261
17-5-196T 22814 29846

21-5-1967 . 5101 - 8190
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found ‘that en increhse in the ‘spore load in the o
atmosphere was foll@wea withzn 3 to 7 duys by 1ncre sed
1eaf_infection (Table 26). There wes an inoresse in the
spore load during week:énding 28-2e1967~and this was
attended by an inéregse in the sévegity of infeétibn
(Fig. '9). Prom then on, ‘the spore load showed a
tendency to increase enﬁ the 1nfection also eontinued to
inorease. During the week ending 14~3-1967 there was @
‘ marked inerease in the spore 10&& and this was attended
by a very sharp r*se in 1nfectlon glso. ADT.Q? was
so_severely gf?ected.by‘yhe‘dlsease ﬁhg_ t the erop was
elmos? completely demeged at this stege. Only the
~other two varieties survzved. A sharp fall in the gpore -
1oad was noted durlng the week ending 21=3-1967 and s o
fell in infection was also noticesble quring this period,
E@e.sPoré load in the succeeding week ending 284341967 |
again gﬁbwed § marged rises A sharp rise in infecfion
was also noticeable during this period especially in the
variety Kaohsiung;18. A slight rise in the spore load
 was agein noticed during the'weék enaing‘18—4;j967‘éna :
an incxeése in infecthion was also‘hoﬁiceable during

"this'perioﬁ (Fig. 19 ),
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DISCUSSION



DISCUSSTION

of the'gpores af.varioﬁs fﬁpgi trapped over
the rice erop,'?hose of Piricularis oryzse can be congi-
dered to;have heen‘ﬁispersed‘mainly from the rice crop, and
to & small éktent-from the giaminaoeous-weeds like

panicum repens, Rhynchelybirum repens that are commonly

seen afgécted by theh fungus'in this area. This may be

the case with the gpores of Helminthosporium zlso since

leaf spotbs cauaed,by.this Tuangus éré common on weeds like

Buphorbia geniculats. Farther, two distinetly different
type$ off@elminthoégorigg’sparea h&ve been trappedc on the
' slides during mos% of the pericds. Irichoconis is not
known ko affect any plent other ﬁhén rice in this area

and henge ﬁhe spores tropred are p:esumed ‘t0 have been
liberated exclusively frou the rice crop. Alternsria has
vbeen'ebserveé.On rice'grgins and 6lso oh othexr ﬁpst pi@nts
snd dea@ plant‘materials. The conidis trapped hight have,
therefore, come féom ﬁcre then one substratum énd bhelong to
morelﬁhén cne speci&s; Nigrospors Spe was’noticed on old
and dry rice léaves while Curvnlgris was noticed on rice

- grains s well as on desd plant materials. The yellow colouwed



basidiospores could be traced to a small mushroom
rowing on decaying orgsnic maetter in and sround the
experimentql plots.

Seasonal as well as diurnal perioaicity in
spore liberaﬁion heve heen observed for all the above.
fungi. High spore load of erlcu;arialﬂgzggg was .
obtained during Earqh;April in the;secqnd'crcp. These
coincide with the period of meximum blast infection
in the crop. The spore load of ﬁovgmber waszvep'EO
times that of March gnd‘ﬁhe spore 1qa§'ofibeeember was
nearly 4 times that of March. This mey be gitributsble
to the differemnces in the weathér bqndifions which
preveiled during these periods. The weaﬁher dete for
November is nob av>ilable. The weather data for

December indicate that high humidity and low temperature
prevgiled for longer periods on most of tae nights
&uringvthese mopths. Thms might have favourebly ‘
influencgd thg proauet;qn of’sporgs, In March on the
other hend the above conditions weve obbeinéd only for
mnch shorter periods end the spore losd W35,§199 low.
The o courrence of‘freQuent.rains end also dew formation
in November aqd_@eqémber would have cdn%yibu%ea towards
the px§ductian ofhgxgater‘nugber of sppﬁs dgring,these
‘mogths._lﬁar&sdaie and Asai.{ié613.have observed that
the lesions of Piriculaxie oryzee on leaves kept in



62

high‘relative humidiﬁy for longer periads'proﬁnced

comparatively lqrger number of Spoxes.
mhe apores of Piyzeulp?ia oryzae shewed

a night maxing during the fivet ovop 5eag0R, the
higbesﬁ spore Aoga ocemrring beuWGEﬂJQ .GG an@ 04,00 hrs.
This ch&agéa 10 @ day maxima during the second crop
seaeoﬁ,.%he highest spore iead ocecurring between 08.00
and 11.00 hrs. Thus the nocturnsl patbtern of dimrnel
periodicity wes aliered as a result of the aeaaoﬁal
infinence. Panzer g gl (1957) refermed Piriowlaris
4o the *night spora' with meximum bebween 18.00 end
09.00 hre, Berksdale snd Asel (1961) found thet the
spores of ﬁhis fungus were reléaae§“9n1y~a%-nighta
A d?fini%e nqgﬁurual pattern of spore dispersal.gf this
fuﬁéus has been noted by Remalingem {1966:) glso. He,
however, found that under the conditions obbained ab
Visakhapatnam the pesk spore lcad in the 1st ovop season
during September-October occurred at 04.00 hrs, while
in the second crop season during Eebruary;April, it
ccourred at»QS.QQ‘hrs; Tﬁus»a change in the period
of peak spere lQa& was noticeable in his work aisos
The shift in the period of spore liberation noted in the
présent study was however pueh more marked. I% is

quite likely that this shift in the diurnal patitern of



spore libepation noted in the experimgnt coglﬁ have
Been influenced by tempersbure and humidity. While
the fell in temperature and‘rise in humidity commenced
between 18.00 snd 19.00 hrs. in December, i} occurred
only around 23.00 hrs. in March. Perhaﬁs this forward
shif% of the favourable conditions might have influen-
ced the'forward shif# in the period of maximunm
liberstion of spores. Barksdele and Asai (1961)

who provided - dew periods ertificially, found that
spores gf'gigigglgggg oxryzae begen to be relessed

6-8 hrs. efter the start of this period and thet the
release stopped soon after dewn. In the preseny worlk,
however, the release was found %o continue during the
day %time slso in the second crop season. Barkadale

and Asai (1961) studied only the effect of light,
moisture and humidity on the production and liberation
qf spores Qf gg;gggggggg orvzae, under lgborziory
conditions. They have not tsken into consideration,
other fsctors like tempersture snd gir currents. A
proper understanding of the shift in the diurnal
periodicity noted in the present work will be possible
only by future work.

The spore dispersal of Piricularig oryzae

aeems b0 be governed by high etmospherie humidity and




- low temperature. Ingold (1965) h&d observed thed

the spores qf'Pi§icq;a:iguggzg§g_qag.bgvset/free'

only if the alr is saturated or nearly so. This factor
and giso the nature of atbachment of the conidia %o

the ébnidiéphqxg has'made him infer that there ls an
active discharéevmeghénismAinugig;cularig OXY ZRe.

While this,may'be‘so,‘the %%gpping.of spores of the
fungus éuring day time ih the second crop season
indicates that, ppssibly thg drying up .of the substr&tum
and wind erosion mayvglso be'ab1e o diséhargé'the

spores of this fungua,

With regard to the other fungi, only the
sensonal periodieity was found eltered. 'Ehe diurnal
periodiciby was not altered by the change in season.

While Helminthosvorium, Alternarias, snd Curvelerie

showed an "afternoon pattern" Iwichoconis and Nigrospors
exhibited "iorenbén pattern” and the yellow coloured
basidiospdres showed "night patterg?‘of spore libera-
tion. These results are more or less in close
egrement with thot obitained by earlier workers like
Rajen et el (1952), Panzer ef sl ( 1957) ,Sreeramiln
et a1 (1962), Sreevamulu end Ramelingem (1963) end
Prasannckumaran (1966).

Ehé exact mechanism, by which the spores

of the sbove fungi are liberated, is not known.



Hirst (1953) has suggested that spores which are
commonest iﬁ the foreuoon ﬁepena on pygroseoPic chenges
during drying to libgraﬁe their spores and those
commoneast ﬁn the aftérn&on are QassiVG1y dispersed by
sheking end wind erosion from dry surfaces. |

Irichoconis padwickii and Nigrogpora may belong to the

former category while Helminthosporium, Albernaryia,

end Curvulerls mey belong to the intter category. It
mey not, however, be’correct ﬁqwassign‘anyone O£ the
above species.exclusively ) one‘category, since spores
of all these orgenisms were-present in numbers in‘the
forenoon gnd also in the affernoon, eventhough the
highest spore 19&& churreﬁ in the forenoon ox afterb‘
noon, ;% is therefore likely that both the mechanisms
of spore liberabion suggested by Hirs’ may be pxésehﬁ
in}all the five'speciesvﬁhoughin.eachwspecieslone of
the mechgnisms may be predominant. Thg g;ll fungi are
congidered %o h&#e a aefinité dischavge mechenism of
their spores which sre known %o depend on wind only
for disseminabtion but not for liberation. The night
moxima obaserved in the osse of yellow coloured B
besidiospores may be atiributeble to the desposition
of free wéter as & result of precipitation which

occurs during night time.



Rain was foun@ %o influence on the
spore load of P oryzae and bv%idiomycetes oh khe dey
'aftervthe rain. ?he spore load of ?ﬁese‘fgngl on ‘the
any following rein were comnafatively~high. This can
be due %o the favourﬁble condltlons provideﬁ by rain
for the production of grester number Gf spores in
Pmrlcularma and for the maﬁuxlty of the fruit boay

in the gill bearing fungus.

A corrglaxlon was noted between. the
peyiodé»of high spore load of E.oryzge and severity
of infection by ¥his ovgonilsm. - Heavy infection o
usually fo;ldwgd a perdod of hizgh épore;laaﬂ. The
three vevrieties of rice behaved difiéﬁenﬁly with .
reference ?o,the_iﬁigction under identical condibions.
Wnile the most susceptible varlely succumbed to the

infection the other two vqrietles survived,




SUMMARY



'§UMﬁARY

Air gporas over the rice orop wes siudied
during two sensons using the Hirst aubtomatic volumetric
apore trsp. Blast, Helminthosporium leaf spot and

stackburn diseases were prezent in both crops.

o A 1@:5@ variety of fungel spores an@ nlso
pollen grains were usualiy seen on the trap sliaes.~ But
the present study was confined to seven easily identi-
figble spore forms which are considered to belong o

Piricularia orzzaeg Trichoconis‘gaﬂwickii, Helminthosnarium

SPPe 9 Al&ern ayia o 80D 5 Carvuloria spp.g Rigyog porv SDe
and basidiomyce%e.

All the spere fomms exnlblted e
definite pattern of o@&SOﬂ&l and dmarnal perloJchty in
their occurrence. Spores of g. ryzne were gore abundan%
ﬁnriﬁg Novembeﬁ eﬂd‘December in the firét cro) senson
than during Februaﬁy to Mmy in %he aééond CIOp SEnsSON.

No spores were pres@nﬁ durvrg Nay. @he spores of

, r&choconls padwickii, Helmlnthosnoggum spp¢; Cuarvularis spp.
and of the basidiomycetes were abundant during November
December,,April and may, -$pores of A;ternarig SPPe and

Nigrospors sp. were abundant during December, January,

‘Mareh and April. The gpores of all these orgonisms

/




9xcept those of the bﬁsidiomyeetes were present in
smallev numbers during the other manths also,

Spores of P oryzae showed "night maxima® ,
during November and Decembe* . the hlgh st spore load
occurring around 02.00 hrs. A awmft in the 'nocturnal

pattern’ of diurnal nerlodlcity to & ' forenoon patiern'
was noted in this ergnnlam durlng %he second crop 5es50N,
the peek spore lO&d occurring around 09 00 hrs., It is -
.eonszderea likely that this shift wzs grnught sbout by
changes in humx&ity end %emperature. -

Snorea of basidiomycete showed night

maximm and those of Trichoconls Ea chkli Heiminthoap rnum

_sppngurvulﬁrlm SPDa 5 Alternurl spp., and igrogpors SD.

showed 'day maximg’ throughoub. ‘Trichoconis padw1ck§;

and Nigrospors sp. showed s forenoon pattern of spore "

disperssl while Helminthosporium spp., Cu:vulérig SPD . s

and Alternaris snp.' showed cn afternoon pe ttern‘

It is lnferred that an active mechemism

]

of spore liberation is present in P.oryzase, richoconis

psdwickii and Nigrospors. Wnile in Helminthosporium spp.,

Curvularia spp qnd Alternaris SPDe which have got an

""fternoon" pattern of dispersal the spores &re pa gs1vely

dizpersed.




‘ @he &isperqal of spores of P.ﬁgygae
'appeqrs t0 be governe& by low temperatuge, high humldity
and free mo;sture. The spore loads of Plrzcul aria oryzae
and of the basidiomycete were comparatively highcr on

days Tollowing reain.

| A correlation wns noted between the
periods of high spore load of P.oxyzae end severity of
infection in +this orgenism. Heavy infection usually
follcwed & period of high spore load. Three varieties
of floe were used in the prﬁsen% stuﬂles and these
‘b@haveﬁ dwf@erently with regcra to seveW1%y of 1nfection
under i&entiﬁal conditlons. Whlle the most susceptible \
VQriety ADT~27 succumbea ta khe infection, bhe other

two varieties namely, Kaohslung~18 and Tamnan~3 5urviveﬁ.
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