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I N T R O D U C T I O N

From the results of the extensive acrobiological surveys con-
ducted in the U. K. and the U. S. A. hy workers interested in
studies on respiratory allergy, dissemination of plant path-
ogens and quaternary palynology, it is clear that the patterns
in the incidence of air-borne allergens differ considerably irom
place to place and season to season. In their intensive studies,
Richards ( 1 9 5 6 ) , Uamillon ( 1 9 5 9 ) , Lacey f / 9 6 2 ) a n d Da-

vies (1963) in Englantl and Gordon (1957) in America have
provided ample mformation indicating the influence of loca-
lity on the variations in pollen and spore content of the atmos-
phere which are of interest from an allergological point of
viê A'. Although the problem of allergy due to air-borne pollen
and fungus spores was extensively studied in the West, it re-
mained a neglectetl fiekl in India. In the aerobiological work
carried out so far in India (reviewed by Sreeraniiilii 1967)
though there were some attempts to study the allergen distri-
bution in the air and their clinical significance in North India,
in South India no such attempt was made from the medical
point of view except for some information provided on the
components of the air-spora (Srccravnihi & Ravialingavi



1966) and atmospheric pollen {Ramalingam 1966) over
paddy fields near Visakhapatnam and a preliminary report on
the air-spora of Veliore {Nair 1963).

With a view to make a comparative study of the major
components of the air-spora at two different places in a year,
a daily census was made from April 1966 till March 1967 at
Visakhapatnam and Anakapalle, the results oi which are pre-
sented here along with comparison of the data obtained in two
consecutive years (1 966—'67 and 1967—'68) at Visakhapatnam
which are twenty miles apart.

M K T H O 1? S

In any aerobiological work, the apparatus employed to catch the air-borne par-
ticles is important as each has its own virtues and limitations (Gregory 1961).
Though the Hirst trap was found to be ideal for conducting aerobiological
surveys, it too has its own limitations such as its non-portability and require-
ment of source of power to drive the suction pump for sucking air into the trap.
Jiasing on field studies and wind tunnel work, Grrgory (1951) found that the
use of vertical cylinders (0.53 cm dia.) exposed in shelters of the Durham type
yield equally valuable results and recommended their use in conducting routine
aerobiological surveys.

Ill view of this, in the present atudy vtrtical glass cylinders of .-ipproximately
0.53 cm diameter (with 18 sq mm cellophane paper dipped in molten vaseline
\vound round the cylinder, used as the trapping surface) were exposed for 24-
hour periods in the Durham type shelters of the size employed by Hyde &
IVilliains (1945). After exposure the sticky cellophane paper on the cylinder
with the day's catch -was mounted in glycerine jelly and covered with a 22 mm
square cover glass. Scanning was done Uy taking 18 counts at 1 mm apart under
the high power objective (in a total area of 0.46 sq cm) and the counts were
converted to number per square centimeter.

Some slides exposed in the Hirst spore trap operated at a height of 19 ft.
a.g.I. in a sugarcane plot at the Sugarcane Research Station, Anakapalle were
selected and scanned at hourly intervals with the high power objective under a
scanning width of 310/x to gather information on the diurnal periodicities of
certain Indian pollen types.

Identification of the pollen types was mainly based on the reference slides
prepared (following the method of If'octi'liousc 1935) during the course of this
study and where necessary books on palynology were consulted (JVodehotuc
1935, Erdlinan 1952, Hyde & /ldams 1958).



SITES, SURROUNDINGS AND WEATHER

The two stations—Aiiakapalle, representative of rural area and Visakhapatnam,
represetitativf of urban area—are situated twenty miles apart. The trap at
Anakapalle was placed on the roof of the Chemistry building (20 ft. a.g.l.) in
the Sugarcane Research Station, the extent of wliich is 103 acres under cultiva-
tion of Sugarcane alternating with crops like nryzti, pcnniscium, sorgliiim,
clcusinc etc. Frequent agronomic practices like weeding disturbs the weed popu-
lation. Numerous Coins and liorassus trees are present in the vicinity.

The trap at A'isakhapatnam was installed on the roof of the Erskine College
building (30 ft. a.g.l.) on the University campus. The surroundings are occupied
by huge buildings. On the western side there is the botanical garden and dense
vegetation comprising of large trees like .Iniicardiinn, Syzygium, Pongamia,
Ptermarpus, Casuarlna, P('lloj>]iorum etc. Plenty of dead and decaying vegetable
matter will be accumulating thi-otighout the year. On tlie North-Eastern side
about one mile away there is some cultivable land with Pi'ntiisrliuii crop grown
in the season.

An amount of 111)7.2 mm rain with 90 rainy days at Anakapalle and 1030.5
mm rain with 106 rainy days at \'isakhapatnam was recorded during 1966—'67.
During i967-'68 at \'isakhapatnam, a total of 712.28 mm rain with 88 rainy
days was recorded.

R E S II L T S

Composiliofi of the CatcJies and the Seasonal Cluinges in ihe
Pollen and Spore Contents of the Atr

In general all the pollen and fungus spore types occurring
in the air at Anakapalle and Visakhapatnam in the periods of
the present study exhibited distinct seasonal periodicities in
their annual incidence though considerable fluctuations in their
day to day incidence -were noticed.

Daily averages in each month for the various kinils of pol-
len ldentiiied m the catclies are given in Table i to indicate
their monthwise distributions. The results of an analysis of
the composition oi the various groups in the total pollen catch
are presented in Table 3. Day to day details of the atmos-
pheric incidence of ten pollen types at the two sites in the year
1966—'67 are presented graphically in Figs, i and 2 where
the extent of the season, the daily n-iean count and the esti-
mated seasonal incidence lor each of these types are ineludeci
(for example 360 X 103 = 37080 given for grass in Fig. i
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represent that the grass pollen season extended over ']6o liays
with a daily mean count of 103, and 37080 as the estimated
seasonal incidence corrected to the nearest number).

Both at Anakapalle and Visakhapatnam the tree pollen
season virtually started by January with the flowering of
Casnarhia and Phoenix and ended by June with Syzygiinn.
Castuirina pollen was encountered all through the year though
not on every day with a main peak in P'ehruary and a sub-
sidiary one in August-September. This type was remarkable
for the long duration of its season. Phoenix pollen was caught
in the period January-March with peak incidence in February.
Borassiis pollen though occurred occasionally in all the months,
appeared along Avith Phyllaiilhiis from March Avith higher
numbers in April and then decreased to a minimum by May.
Syzyginm pollen was present from May till the middle of July
with greater incidence in June. Dodonaea was prevalent in
December. Pollen of Coca, Morns, Ricinns, Eviblica and
Mimosoideae occurred either in low or high numbers all
through the year and that oi' Uoloptelea from February to
May. In addition at Visakhapatnam Bassia pollen during
March—May and Anacardiiiin pollen in March-April, Tavui-
rindtis pollen in June—July were recorded. During the period
March to September greater numbers of PeUophorinn in
April-June and Ponganiia-Plerocarp/is type in April—May
were encountered. Other tree pollen types were from Miin-
lingia, Cochins per mmn at Visakhapatnam, Poly all liia and
Azadirachla at Anakapalle.

Though wide fluctuations were observed in the grass pollen
incidence, the season practically started with monsoon rains
and the greatest density was noticed in the period July—Au-
gust.

Among the weed pollen caught, Cyperaceous and Amaran-
thus-Chenopod type preponderated the catches with their
respective peaks in August and September. Artemisia pollen
was caught in September—October. Few grains of Xantliinm
were recorded in October and February. Crotonoid type was
encountered on some days in different months. Other Aveed
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pollen include the entoniophilous Conipositae, Acanthaceae
and Acalypha.

The type of frequency diagrams exhihited hy Syzygiinu,
Phyl/afilhi/s, Borassus, Casitarina, Dodonaca, Phoenix, Cy/wr-
aceae, grass and Aniaranthus-Chenopod type showed a com-
pact pattern of alternate rises and falls, in Avhich rises increase
up to a maximum toward the middle of the season and there-
after decrease in contrast to that of Cocos in Avhich there is
no single obvious maximum phase. The former come uncier
the category of compact type and the later under the diffuse
lyp<e of the two types recognised by Hyde (1950).

Ofthe forty one categories of fungus spore types for which
separate counts were taken, the details of the atmospheric
distribution along with the annual incidence for twenty types
are given in Fig. 3 where the daily averages in each month are
plotted as histograms. For the other twenty one types data on
the annual incidence and their percentage contributions to the
total fungus air-spora are given in Table 2. The fungus spores
were trapped either in low or high numbers all the year round
at both Anakapalle and Visakhapatnam. Cladosporittm, the
preponderating type at both the places was encountered in
significant numbers in all months with its seasonal maximum
occurring in the period November—January. Among the other
predonnnant types encountered all through the year greater
concentration of Aspergilli occurred in May-December; Ni-
grospora and Ciirvularia in August—December; AUernaria in
May, November and January; basidiospores in May—August;
Chlamydospores in ]une—March; uredospores, Pertcoiua and
/felvtinlhosporitim in December—April. Atmospheric pollution
by Laeellinopsis was greater in two periods- July-August and
January—Maixh. Other types which M'ere caught in consider-
able numbers include Trichoconis in the period October—No-
vember; Cereospora in September—November; Pilhomyces in
October—January; Oidiinii in August and November—March;

Fig. J.
Day to day atmospheric incidence of the ten pollen types at Anakapalle.
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TABLE 2

Relative Incidence of Different Fungus Spore Types

I .

2 .

3-

4-

5-
6.

7-
8.

9-
I O .

1 1 .

1 2 .

13-

14.

15-

16.

17-

18 .

19 .

2 0 .

2 1 .

Spore type

Cystopus
Sporormia
Chaetomium
Leptosphaeria
Podaxis
Ganoderma
Botrj'odiplodia
Spegazzinia
Papularia
Piriciilaria
Beltrania
Oendryphiella
Cephaliophora
Fiisarium
Deightoniella
Neovossia
Coryiiespora
Phaeotrichoconis
Cereospora (short)
Cereospora (long)
Hyaline rods
Unclassified

Total spores

Seasonal

A

6 0

3 0

38

34
152

8
9 0

66

674
26

6
1 4 2

1 2

154

8
26

150

82

1 2 4

2 J 2

880

I 6220

188790

total no.

V

2

8 0

74
32

96

46

58
4 0

-

16

2 2

68
7 0

30

18

6

324

.38
560

2 9 0

1508

13336

161934

per sq. cm

V*

52

64
-
8

62

58
108

92

-

26

14

1 2

48
2 0

'4
4

132

1 2 2

894
2 6 0

2 2 2

8880

81490

9o contribtition
fungal air

A

0.032

0.016

0.020

o.oiS
0.081

0.004

0.048

0.035

0.357
0.014

0.003

0.075

0.006

0.082

0.004

0.014

0.079

0.043

0.066

0.112

0.466
10.020

100.000

V

O.OOI

0.049

0.046

0.020

0.059

0.028

0.036

0.025

-

0.010

0.013

0.042

O.OI I

0.015

0.010

0.004

0.200

0.086

0.350

0.180

0.930

8.240

100.000

to the total
spora

V»

0.064

0.078

0.010

0.079

0.071

0.13;

O.I 13

-

0.03:

0.017

0.015

0.051)

0.024

0.017

0.005

0.16.;

0.150

1.097

0.311}

0.27.;

10.900

100.000

A -- Anakapalle, i966-'67.
V = Visakhapatnam, i966-'67.
V* = Visakhapatnam, i967-'68.

ascospores, Pleo.spora antl Sclerospora in July-September.
Other types of considerable importance caught sporadically
were Telraploa, Tonda, Corynespora, Cephaltophora and
Podaxis.

Fig. 2.

Day to day atmospheric incidence of the ten pollen types at Visakhapatnam.



Casuarina (365 X ia72 = 6103)
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Comparison of the Catches at Anakapalle and Visakhapatnam
in One Year

The data presented in Tables i and 2 for the year 1966—'67
indicate that the total pollen and fungus spore catches were
greater at Anakapalle and the estimated daily means of pollen
and fungus spores both at Anakapalle and Visakhapatnam he-
ing 142: 68 for pollen and 563: 469 for fungus spores re-
spectively. This means that the pollen contribution to the total
air-spora was only 20 per cent at Anakapalle and 13 per cent
at Visakhapatnam. Inspite of these quantitative variations the
two sites shoAved no major differences in the identity of the
pollen and fungus spores caught.

An analysis of the incidence of atmospheric pollen at the
two places presented in Table 3 indicate that at Visakhapatnam
the tree pollen collectively dominated and at Anakapalle the
grass pollen preponderated the total pollen catch. Among the
tree types Casuarina and among the weed types Cyperaceous
were found to be the dominant components at the two places.

The number of days in which the particular pollen type
occurred and the estimated daily mean count (as was given
by IJyde 1959) given in Fig. i and 2 indicated the relative
importance of these ten pollen types at the two stations.
Among them (F'ig. i and 2) pollen of Gramineae (mostly
comprising Pennisetiim type coming from the crop in the
vicinity), Borassiis, Cocos were more abundant at Anakapalle
while the remaining types Avere more numerous at Visakhapat-
nam. The data presented in Figs, i and 2 also indicate the
variations existing in the highest daily catches and their dates
of occurrence.

Certain differences Avere noticed in the general course of
the pollen incidence betAveen the tAvo sites as Avitnessed by the
monthwise distributions of Casuarina, Cocos and Amaranthus-

Relative incidence of the twenty fungus spore types at the two sites.
P tlenotes less than one estimated daily mean.
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All Analysis of I he Compos:

Name of group

I. CJramineae
2. Weeds

a) Aiiemophilous
b) Eiitomophiloiis

3. Trees ami shrubs
a) Aiiemophilous
b) Eiitomophilous

Total Aiiemophilous
Total Rntomophilous
4. Oamagecl and unidentified

Totals

No.

AKP

I

8

19

13

15

2 8

4

4

8

11

of types identifi

V

1

1 0

25

13

23

36

SP

4
6

8

'7

ed

V

1

7

25

' 3
2 0

33

SP*

4

3

8

>7

No.

Al

38,9SS
1,014

5,646

44,910

73S

r,8oo

47,448

or

\P

\

\

-x
\

AKP = Anakapalle,
VSP* = Visakhapatiiam, i967-'68.

Chenopod types (see Table i ) . In the case of Casuarina
though the seasonal peak occurred m February at both the
places, the January catch was smaller than that of March at
Visakhapatnani, while at Anakapalle the reverse liappened.

Though Cladosporiiivi and Aspergilli, the chief constituents
of the fungal air-spora gave higher counts at Visakhapatnani,
the fungus spore catch as a whole was greater at Anakapalle. In
general spore types like Chlaniydospores, uredospores, Allcr-
naria, Nigrospora coming from the crop plants and other
types like LacclUnopsis, Pilhoviyces, Toriila, and Telraploa
were more numerous at Anakapalle. Relatively higher num-
bers of basidiospores and Cercospora were caught at Visak-
hapatnam. The ascospore catch which includes acospores,
Plcospora, Pringsheimia and Sporormui was about two and
half times greater at Visakhapatnani. The incidence of Papii-
laria occurred only at Anakapalle.

Certain differences in the seasonal incidence of some fungus
spore types were also noticed. At Visakhapatnani high con-
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Various Groups in ttie Total Pollen Catrli.

^•iri.m~/Sq. cm Percentage of the total catch

V

4,916

1,744

15,530

15,298

6,892
1,158

23,348

\-SP =

1

SP

1,558
186

8,824
6,706

\'isakhapatii

VSP*

4,734
1,804

7,464

10,068

3,934
1,060

15,062

1,680

124

3,654
3,810

am, i966-'(>7.

AKP

82.17

2.14

11.91

94-65
1.56

3-79

! 00.00

I.

0 .

1 0 .

I.

92

22

56

34

\'

21.06

7-83

66.39

65-55
29.50

4-95

100.00

SP

6.

0 .

37-
2 8 .

68

80

81

7 0

VSl

31-43
11.98

49-55

66.83
26.13

7.04

100.00

11.

0 .

2 4 .

2 5 .

15

83

-S
30

centrations of Curvidaria occurred in November and at Ana-
kapalle in August. A smooth running up of the Nigrospora
season with a peak in November was noticed at Visakhapat-
nam, whereas at Anakapalle peaks were recorded in July-
August, October—November, January and March.

Comparison of the Catches al J'isakhapatnam in Tivo
Cons cent ive Years

Despite the quantitative variations observed in the inci-
dence of the different components of the air-spora, no recog-
nizable qualitative differences were noticed in the two years.
The total catch of pollen and fungus spores was greater in
1966—'67, the day's means being 637 (469 fungus spores; 68
pollen) in 1966—'67 and 313 (264 fungus spores; 49 pollen)
in 1967—'68. The incidence of spore types like Cladosporiiim,
Aspergilli, uredospores, Curvidaria, Nigrospora, Allernaria,
Ilelminthosporiiim, Oidium and Pleospora was higher in
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1966—'67. In 1967—'68 slightly higher nunihers of Tricho-
conis, Lacellinopsis, Pilhomyces and Cercosf>ora occurred.
Though there were no major differences in the general course
of the seasonal incidence of the different spore types, the
periods of maximal concentrations varied for types like Clado-
sporiiim, Aspergilli, hasidiospores and AUcrnaria.

From the results presented in Table 3, it could be seen that
the tree pollen catch in 1966—'67 was twice that in 1967—'68,
Castiarina, Phoetjix, Dodonaca and Syzygiitm being respon-
sible for these higher counts. Cocos, Evihlica, Monts, Ricintt!
and Bassia gave higher counts in 1967—'68. Certain differ-
ences in the course of the grass anil Aveed pollen incidence are
evident from the data presented in Table i and these differ-
ences could be related to the differences in the amount of rain-
fall and its distribution in each of the two years.

Comparison of the Rcsulls of the Present Study zvith the
Resttlts of the Earlier Studies in India

The results of pollen incidence recorded in the present study
with a vertical cylinder when compared Avith those carried out
at Delhi (Shivpuri el al. i960, Dtta & Shivpuri 1962), Jaipur
{Kaslkval el al. 1959), Lucknow and Almora {Lakhanpal &
Nair 1958, 1960) and Gauhati (Bantah & Chelia 1965)
where air sampling was done with the gravity slide method,
indicated that only few pollen types are common to all these
places and Uoloplelea pollen dominated the air at lAicknoAV
and Jaipur, that of Ouerais at Almora, that of grasses at
Gauhati and Anakapalle, that of grasses and the trees collec-
tively at Delhi and Visakhapatnam. Types like Borassiis, Co-
eos, Castiarina and Pellophoriim were recorded in the present
study only. It is interesting to note that although some half
a dozen plants of Uoloplelea, (known to produce large num-
bers of pollen) were located within three miles distance from
the trapping site at Visakhapatnam, only few grains of Holop-
telea were encountered in the catches from February to May.
That the periods of onset and progress of the pollen seasons
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Borassus
Casuarina
Dodonaea

Myrtaceae

Amaranth-Chenopod

Phyllanthus

_ • Cyperaceoe

- - Grass

o oOryza

l.S.T. 0<W)0 08.00 Noon 16.00 20.00

Fig. 4.
Mean diurnal periodicity curves for the nine pollen types expressed as percentage

of the peak arithmetic mean concentration.

varied at the different places was evident from this compari-
son. For instance Phoenix pollen season was irom February
to April at Delhi, from September to February at Jaipur and
from January to March at Visakhapatnani and Anakapalle.



The results of the pollen and spore catches recorded in the
present study using the cylinder trap when compared with
those o( Sreeramulu 8i Ramalingani (1966) and Ramalingani
(1966) who used a Hirst trap for air sampling showed ge-
neral agreement in the patterns of incidence of total pollen
and fungus spores. The variations (especially those found in the
catches of the wet spora elements) in these two studies could
be related to the differences in the catching efficiencies of the
traps used, the heights at which they were installed and the
variations in the surrounding vegetation.

JJourly Changes in the Pollen Content of the Air

The mean diurnal periodicity curves derived from the Hirst
trap data are presented as percentages of peak arithmetic
mean concentration in Fig. 4. The estimated mean concentra-
tion (number per m'') at the peak hour of the days selected
(number of Avhich is given in brackets for each of the nine
pollen types) are: Borasstts, 255 (34) ; Casuarina, 612 (9) ;
Dodonaea, 1934 (<S); Myrtaceae, 102 (27) ; Amaranthus-
Chenopod type, 119 (17) ; Phyllanthus, 187 (21) ; Cypera-
ceae, 266 (5) ; Grass, 391 (13) and Oryza, 119 (7) . Distinct
diurnal periodicity patterns were observed for all the pollen
types with higher concentrations occurring in the air between
0800 and i6o()hrs. and low numbers in the intervening period.
The time of day at which peak numbers occurred varied for
different types: maximum incidence of pollen of Myrtaceae
occurred at 0700 hrs.; that of Cyperaceae and Grass at 0800
hrs.; Amaranthus-Chenopocl type at 0900 hrs.; Borasstts and
Phyllanthus at 1000 hrs.; Casuarina and Oryza at 1100 hrs.;
and Dodonaea at noon.

The tliurnal periodicity pattern observed for the pollen of
Cyperaceae differed from the rest as it showed a sharp in-
crease to a peak at 0800 hrs. followed by a sudden decrease
which could be related to the sharp decrease in relative humi-
dity and increase in temperature in the air. During field ob-
servations it was found that the anthers in the spikelets would
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be in a turgid state for a short while after dawn. After dehi-
scence was over by 0700 to 0800 hrs. the anthers were seen to
dry up very quickly. This sudden drying of the anthers leading
to hygroscopic changes affect further liberation of pollen.

D I S C U S S I O N

Differences in the composition of tbe local vegetation, eco-
logical changes and the variations in rainfall and other seaso-
nal factors recorded at the two stations (Anakapalle and
Visakhapatnam) account for tbe considerable variability found
in the actual numbers of pollen and fungus spores caught at
these two sites. As every pollen type encountered at both the
places could be accounted t'or locally, the incidence in air of
tbe different types of pollen is also influenced by tbe varia-
tions in tbe flowering periods of tbe different species in eacb
locality.

A ratio of i :4 for pollen to fungus spores was recorded for
Anakapalle, whereas for Visakhapatnam the ratio was 1.7 :10.
The total pollen catch at Visakhapatnam in ig66-'6'] was
about 50 per cent lower than that at Anakapalle, grass pollen
being responsible for tbe higher counts. Tbe observed domi-
nance of grass pollen at Anakapalle is in agreement with Ilyde
(1952) who reported bigber incidence of grass pollen at
places with cultivable land. The total pollen catch in i966-'67
was about 35 per cent greater than that in i()6'j—6'&. A great
fluctuation M'as noticed in tree pollen incidence in two consecu-
tive years at Visakhapatnam. Similar trends in the year to year
incidence of tree pollen were recorded at Cardiff, Wales
{Hyde 1956) and at Delhi in Tndia (Diiti & Shhpiiri 1962).

Richards (1956) and Hamilton (1959) in England and
Gordon (1997) in America reported higher incidence of fun-
gus spores in rural areas than in urban areas. Tn the present
study also greater incidence of fungus spores and pollen Avas
recorded at Anakapalle, the rural locality. The total counts of
fungus spores in 1966—'67 at Visakhapatnam were 17 per
cent lower than at Anakapalle and they were 44 per cent
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greater than those of 1967—'68. Cladosporitnn, Avhich has
been recorded in greater abundance in many studies at rural
areas showed higher incidence at Visakhapatnam, the urban
locality but an inspection into the month-wise distributions
revealed that the catches from February to June were higher
at Anakapalle, and those from July to January with the ex-
ception of August were greater at Visakhapatnam. This dif-
ference coulci be correlated to the availability of dead and de-
caying vegetable matter. Despite tbese monthly variations the
Cladosjioriitm season Avith its peak in January ran on similar
lines at botb the places, thus agreeing AVith the report of Barat
& Nandi (1966) who observed similarities in the general
course of the incidence of Cladosporinm at rural and urban
localities in West Bengal. The recorded higher incidence ol
Aspergilli at Visakhapatnam was in agreement w:th Riehards
(1956) and 11 ami!ton (1959) who recorded higher incidence
of Aspergilltts and Penieillittm at urban localities. The varia-
tions in tbe numerical incidence of certain types was very
striking. For instance the numbers of LaecHinopsis were 75
times more at Anakapalle than at Visakhapatnam, it being an
ubiquitious saprobe on the dead and decaying leaves of sugar-
cane. Thus as has been shown by ifamilton (1959) and Lacey
(1962) (who reported that the ecology and local vegetation
enormously influence the kinds and quantities of the air-spora
at a particular area) the differences observed in tbe pollen
and spore catches between these two stations could be related
to tbe availability of suitable vegetation, proximity and strength
of sources. Tt also depended on the amount of total precipitation
and its annual distribution. The variations encountered in the
catches of pollen and spores in two consecutive years at Visak-
hapatnam could be ascribed to tbe seasonal differences.

Besides exhibiting marked seasonal periodicities, different
pollen types displayed distinct diurnal periodicities in their
atmospheric incidence. Major part of the pollen rain in a day
appeared in the forenoon hours. However, this may vary Avith
different types : Pollen of Myrtaceae at 0700 brs.: Cyperaceae
and grass at 0800 hrs.; Amaranthus-Cbenopod at 0900 hrs.;
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Borassiis and Pliyllantlui.s at looo lirs.; Casuarina and Orxza
at i i oo hrs.; and Dodonaea at noon. It was observed that
Cyperaceous pollen was emitted during a short period and a
similar trern} was noticed for Jcalyphn by P/idy cl al. (1967)
at Kansas.

Most of the pollen types encountered in this study fulfil the
postulates laid doAvn by Thomvicn (1931) for plants causing
hayfever and asthma. These types include the grasses, Cyper-
aceae, Amaranthus-Chenopod type, Phyllantliiis, Syzvgiinii,
Dodonaea, Plioctiix, the allergenicity of winch was proved by
KasVnval & Solomon ( 1 9 ' ; 8 ) , Sliivpiiri & Singh ( 1 9 6 9 ) .
Among the other types Casiiarina was found to be responsible
for allergy in Florida {7Jvitz T942) and the allergenicity of
Pongamia and Pcltophonnn have yet to be proved. Folkn'vmg
Thomvicn (1931), Hyde & JriUiams (1946) postulated cer-
tain requireiiients in regard to those kinds of fungus spores
which are likely to cause asthma. Among the fungus spores en-
countered in this stutly Cladosporitim, Aspergilli, basidiospores,
Altcrnaria, Nigrospora, Ciirvidaria, Pcriconia, and ascospores
were present in air in appreciable numbers for a sufficient
length of time and these may form potential hazards to sen-
sitive individuals. At Anakapallc, l.accUinopsis, Chlamydo-
spores and uredospores may be added to the above. Pitho-
myces which occur in these areas Avas shown to be responsible
for facial eczema in sheep in England {Laccy & Gregory
1962) and in New Zealand {Filmcr 1961).

The present air sampling study (conducted with glass cy-
linder of 0.53 cm diameter known to have a relatively higher
catching efficiency than the -svitlely used gravity slide) revealed
that the atmosphere at Anakapalle and Visakhapatnam Avas
never free of pollen and fungus spores. The information on pol-
len and fungus spore content of the air gathered m this study will
serve as a helpful guide to the kinds and quantities of air-borne
pollen and fungus spores in these areas. Tn view of the com-
mon occurrence of allergic diseases in India {Kaliival ct al.
1955) it is worth-while undertaking long term surveys of air-
borne pollen and spores along witb clinical studies in different
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parts of India as an aid to the clinician for a better diagnosis
and treatment of inhalant allergy, as Avas done in the U. S. A.,
U. K. and other European countries.

SUMMARY

1 he atmospheric concentration of different pollen and liingus
spore types as measured by the catches on sticky cellophane
strips (iS sq. nmi.) Avound round the glass cylintlers (0.53 cm
diameter) exposed for 24-hour periods was studied at Ana-
kapalle and Visakbapatnani, twenty nnles apart Avbicb could
be taken as representatives of the rural and urban localities
respectively.

Tbe seasonal periodicities ot the various pollen and spore
types recorded with the cylintler trap at both the places were
described. At botb tbe places the maximum atmospheric con-
centration of anemophilous tree pollen Avas found in February
and to some extent in April. The grass pollen incidence in the
air Avas greater in the period July-August. Weed pollen Avas
encountered in higher concentrations during August antl Sep-
tember. Though the fungus spores Avere caught all through the
year, maximum incidence Avas noticed in February—May.

Pollen from anenujphilous plants preponderated the catches,
the entomophilous catch being 27 per cent at Visakhapatnam
and 1.6 per cent at Anakapalle. Pollen from Casnarina, Dodo-
naea, Borassiis, Phyl/anthiis, Phoenix, Cocos, and Svzvgiiiin
formed the major part of the tree pollen, Casitarina being tbe
dominant type at both the sites. Major part of the Aveed pollen
came from Cyperaceae and Amaranthaceae-Chenopodiaceae,
Avith the former as the predominant type at both the sites. As
a Avhole grass pollen predominated the catches at Anakapalle.
Tree pollen collectively and the grass pollen Avere e(]ually im-
portant at Visakhapatnam. Among the fungus spores CJado-
sporiiim, Aspergilli, Nigrospora, Alternaria, Ciirvidaria, basi-
diospores, ascospores, Periconia, uredospores, Helminllws-
poriiim, Chlamyclospores of smuts and Lacellinopsis AA'ere tbe
prevailing types. Cladosporiiim was recognised as the domi-
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nant spore type at the tAVO sites. The comparison betAveen the
catches obtained in 1966—'67 at Anakapalle and Visakhapat-
nam indicated that the incidence of both pollen and fungus
spores Avas greater at Anakapalle and the variations obserA'ed
in the numerical incidence and the general course of the season
Avere found to be related to the differences in the local A'ege-
tation, proximity of the sources to the air samplers and the
fluctuations in the Aveather.

The comparison made between the catches obtained at Vis-
akhapatnam in tAVO consecutive years revealed certain differ-
ences both in the numerical incidence and the course of the
seasons. The incidence of tree pollen fluctuated very widely
in the tAvo years. Tbe differences noticed in the grass and Aveed
pollen incidence in tbe two years Avere related to the A'ariations
in the amount of rainfall and its distribution in each of the tAvo
years.

An analysis of the tlata obtainetl by scanning the slides ex-
posed in the Hirst trap shoAved Avell-marked diurnal rhythms
in the incidence of A'arious pollen types. The daily peaks re-
curred at 0700 hrs. for Myrtaceae; at 0800 hrs. for grass and
Cyperaceae; at 0900 hrs. for Amaranthus-Chenopod type; at
1000 hrs. for Borasstts and Phyllantlitis, at i i oo hrs. for
Casitarina and Oryza and at noon for Dodonaea.

A comparison of the pollen catches obtained in tbe present
study AVith those of earlier records irom different places in
India shoAved that the distribution ol the air-borne allergens
A'aried both in variety anil magnitude from place to place and
from year to year. The significance of the different pollen
and spore types caught at Anakapalle and Visakhapatnam as
potential causes of allergic diseases Avas discussed and tlie need
for undertaking detailed long term surveys Avas emphasised.
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