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PERIODICITY IN THE UREDOSPORFE CONTENT OF AIR

WITHIN AND ABOVE A SUGARCANE TIELD!

By T. SrreraMuLU AND B. P. R. VirrarL

Botany Department, Andhra University, Waltair

ABSTRACT

Counts of uredospores of the sugarcane rust were taken from the catches on slides
exposed in two Hirst spore traps located at 1:22 and 579 m.a.g.l. in a sugarcane
field over a period of three consecutive crop seasons atthe Sugarcane Research
Station, Anakapalle, Andhra Pradesh, India. Though considerable seasonal and
hourly variations were found in the catches within and above the crop height, the
occurrence of periodicity patterns with distinct seasonal and diurnal peaks was
noticed in each year. In general they appeared in the periods from October to
February with a peak sometime in December-January. Diurnal periodicity curves
derived from the data indicate that they may be uni- or bi-modal with maximal con-
centrations appearing normally during the daytime (with the daily peaks recurring
begween 10 AM. and 2 P.M.). But data collected showed that extreme hour to
Hour variations and rapid changes occur at different times on many days with the

time of highest catch showing erratic variation.

INTRODUCTION

Occurrence of severe rust epiphytotics
in all the main cane growing areas, some-
times leading to complete withdrawal from
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cultivation of popular varieties like the
Co 475 are quite common in India and
elsewhere (Egan, 1964). In view of the
importance of the air-borne uredospores
in the rapid transmission of the sugarcane
rust disease, in our air sampling studies
conducted with two Automatic Volumet-
ric Spore Traps (Hirst, 1952) located with
their orifices at 122 and 579 m. a.g.l.
in the experimental plots at the Sugarcane
Research Station, Anakapalle, Andhra
Pradesh, we have collected information
on the incidence of the air-borne sugar-
cafle rust uredospores during a period

of three consecutive years, which is
presented here. .
®
MABERIAL AND METH'QDS
°

The two Hirst spdre f‘rx.m"-vere instlled
with their orifices at the we heiwght®
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(1°22 and 579 m. a.g.l.) to sample air
et [ . N )

, and above the crop height. € Un|l‘

S o was done at the rate of

the catches on

withii
nuous samplin
10 litres per minute and he
the slides exposed in the traps were L(\l.lnl-
ted at two-hourly intervals l‘lHdCl’ a hig 1
power objective in a scanning width of

40;L. o
In view of the differences of opinion on

the identity of the sugarcane rust patho-
oen occurring in India, attempts were
made to take separate counts of all oval to
pear shaped, yellow or orange to orange-
brown uredospores under the following
two categories : (1) P. kuehnii type : light
brown to yellow uredospores slightly big-
cer in size (about 30-58 x 18-35p.) with an
apical thickening of spore wall in many
cases and (2) P. erianthi type : dark brown
spores in the size range of 24--35 X 18-25u.
with a uniform thickening of the wall all
around. But as it was found to be difficult
to place many of them (especially those
caught in the second year of this study)
under either of these two categories, the
daily means and the diurnal periodicity
curves were derived for the total uredo-
spore content, which are presented in Figs.
1 and 2. Although the data presented in
these figures pertain to the total uredo-
spore content, it can be said that there is
much uniformity in the visual features of
the spores caught on many daysin 1966-67
and 196869 seasons and that most of
them belong to the rust on the sugarcane
plants while the urcdospores caught in
196768 season showed heterogeneity.

OBSIRVAT IONS

In 'Ihe«experimcnlul plots in  which
sampling of air was done, as setts of C
419 Yariety Were ¢ ity a5 the
19 v y were p]zmlcd (mainly as the
3::1[; of thc// ‘s;}e.dy tonducted was o

et gqrobiological information on

smut, red rot z'md yellow spot discagcs
which this variety is susccptiblc) Which .0
not Mlx(ifptil')lc.m rust attack, the incl:
dence of rust (II‘;CZISC.()I’] plants in the Nr);
was found to be negligible.  Even op l;'}i_
anthus plants, which were planted iy, two
peripheral rows in the second year of this
study rust incidence was not Noticeqg
although severe rust attacks were foung
on leaves of certain plants of some sy .
tible varictics like Co 475, 65A26 srou,r,
in plots situated far from the site of afﬁ
sampling in the station. In view of 1,
scarcity of the rust attacks on canes in 14,
vicinity of the spore traps, it is not gy
prising to find low numbers in the catches
in each of the three years of this stydy,
In fact from the start of spore trapping in
March till about September very few yre.
dospores (even those coming from grasses
and other weeds) were found in the catches
each year. The estimated daily mean
concentrations for the period from Octo-
ber till the middle of February are
shown along with the daily total rainfall
and the temperature recorded at 2 P. M.
on each day in Fig. 1 to indicate the rela-
tive seasonal frequencies of their inciden-
ce in the air at each of these heights in
the three year period of this study.

In 1966- 67, uredospore incidence ~*h“
in and above the crop height was observed
in the period from 23 Octob.r tli 6
January only, while in the 1967 48 sea-
son they were caught all thro.-h from
October to February. 1In the 1068-69
season their presence in the air * 1s no-
ticed only on certain days. As in generdl
these observations were based on 10V
catches, it is not possible to rela:c them
with changes in the weather and othef
factors. However, a comparison of the
catches on days with clear and dry weathef
with those in the wet spells‘ indicates that
dry weather is congenial for uredospor®
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Fig. 2. Diurnal periodicity curves expressed as percentages of peak arithmetic mean.

incidence in air. This is clear from the
data presented in Fig. 1, which shows that
in the periods of wet spells from 19 to 30
November, 1966 and 9 to 15 December,
1967 when there was considerable amount
of rain with low temperatures, none of
these spores were caught at 1°22 m. level
inside the crop, though a few (probably
washed off from the atmosphere by fall-
ing raindrops on days with intermittent
or continuous showers) were caught at
5°79 m. level as on 23 and 28 November,
1966.

Although based on very low catches,
the results obtained in the three year
period of this study reveal that the catches
in the periods, of their seasonal peaks
are comparatively higher at 579 m.
(above the crop height) than thpse at 122
m. (wghin thé crop), which indicate that
the Ce¢ 419 varj.ty e 1 the crop growing in
the ﬁfld was not serving as their source.

Curves derived from the arithmetic
means expressed as percentage of the peak
mean from the 2-hourly catches at both
the heights in the two crop seasons are
shown in Fig. 2 to indicate the diurnal
periodicity patterns in the incidence of
uredospores in the air within and above
the crop height. Maximal concentratons’
appeared during the daytime with the daily
peaks recurring between 10 A. M. anrul
P. M. In 1966-67 season while a single
conspicuous peak at 10 A. M. was seci
inside the crop, above the crop the pattern
was bimodal showing only a subsidiary
peak at 10 A. M. while the major peak
recurred at 2 P. M. with a sharp decreast '
in between. In the second year a'thous
at both the heights unimodal curves Wit
a single daytime peak recurring «t 10"
were obtained, a distinct dentin the zlSC?m
was seen between 8 and 10 A. M. insfde
the crop. These findings are interesti’®
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in view of the differences in the patterns

of the diurnal periodicity curves reported

for the air-borne uredospores of different

rust fungi from the various parts ol the
-y}

DISCUSSION

In the incidence of air-borne uredo-
spores of several rust fungi a diurnal
periodicity with a single daytime peak
recurring in the afternoon was reported
from England (Hirst, 1953; Sreeramulu,
1959).  In Nigeria Cammack (1955)
observed that for the uredospores of the
maize rust, the daily peaks recur at 9
A. M. in the dry season and at 1 P. M.
in the wet season. Studies of Asai
(1960) in North America also showed
the occurrence of a single peak at about
I P. M. with relatively higher numbers
appearing between 9 A. M. and 3 P. M.
for the uredospores of the wheat stem
rust. Pady et al (1965) reported diurnal
periodicity pattern with uredospore peaks
of leaf rust in the afternoon and of stem
rust at midday with a second smaller
minor peak recurring from 6 to 11 P. M.
A periodicity curve showing distinct

" daytime double maxima with a fall at
2 P. M. in between the two peak periods
Ras described by Sreeramulu and Rama-
dingam (1966) as the pattern existing in
the uredospore content of air over a
paddy field near Visakhapatnam. As
mentioned above in view of these variabi-
lities in the diurnal periodicity patterns
reported to be existing in the atmospheric

4 43

scason (showing a subsidiary peak at 10
A. M. and the main peak at 2 P, M. with
a fall at noon) is in close agreergent with
the graph given by Asai (1960) in his Fig.
6. As pointed out by him in presenting
this graph to illustrate the extreme varia-
tions existing in the hourly changes of
the black rust uredospore concentrations
on a single day (9 July), in those of the
sugarcane rust we too have noticed the
occurrence of similar hour-to-hour extreme
variations and rapid changes in the
catches at different times on many days
with the time of highest concentration
varying erratically.

The seasonal changes in the catches of
the air-borne uredospores observed in the
three crop seasons indicate the incidence
of these spores in the air in November,
December and January. Srinivasan and
Chenulu (1956) reported that P. kuehnii
occurs on Saccharum spontaneum mainly
in the cooler weather from October to
January, and during the very hot dry
pre-monsoon weather the disease was
absent, and likewise for P. erianthi, Vasu-
deva (1956) remarked that infections
occur mainly from October to February.
Our observations on the seasonal inci-
dence of rust spores in the air at Anaka-
palle Sugarcane Research Station are
in conformity with their findings indi-
cating that this is the favourable season
for the rust infection under Indian condi-
tions. An analysis of the uredospore
catches in relation to weather has indi-
c.ated that the prevalence of dry condj-
tions lead to higher concentrations in

u.redosporc content of various rusts,
dlﬁ‘egences in the periodicity patterns of
the uredospores of the sugarc

.obser;/ed at the two heights in

tﬁe flil' and are in agreement with the
findings of Smith (1961) who reported

ane rust that maximal numbers® of the black ruste

cach of ured : y
th , ; ; ospores were obtain .
these tv«_/o years are of interest. It is also with a Mirst t ‘?d = .Catches ‘
IBteresting,to find that the curye derived h 1 el locateq!_ In an_infected
- oM the dan At ST9m in 1966 67 yermen gl HETE Was nd surface

wetness, when Yemporatare and "adiation.
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were at their highest and relative humi-
dities were lower.,

In tests on the uredospore liberation
from rusted straws conducted in a small
wind tunnel, Hirst (1961) found a loga-
rithmic increase in the catches with in-
crease m wind speed but exposure to wide
differences in humidity was not found to
be a major factor controlling liberation.
Form the results of these tests he conclu-
ded that ‘uredospores are abscissed some-
time before liberation and are presented
for dispersal as floccose powder of de-
tached spores’, and that his evidence sug-
gests that the erratic peak concentrations
result more from the collision of water
drops with spore bearing surfaces than

T. SREERAMULU AND B, . R, VI'I'I'A],

[rom changes in (he ambiceng 4
ture,  humidity or win
account for the brief by large inep. "

- “VICse |

. . ;1]]()“,’ (’}
served within crops at (he 5 :

airborne uredospore concenty

. , . art of 4y,
ram.  Whether raindrop collisioy felonc.
. ‘dses

dry spores by mechanical shock o Oper
d-

tes as a more ?()mplcx cause is yer o, be
determined.  These remarks are of pary;.
cular interest in the undcrstanding of the
take-ofl of the uredospores of the sugay.
canc rust, as transmission of this disease
is observed (Egan, 1964) to take Place by
wind or water splash movement of uredo.
spores from the uredopustules to new
infection sites.
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