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ABSTRACT

Quamar M. F,, Ali S. N, Phartiyal B., Morthekai P. & Sharma A. 2016. Recovery of palynomorphs from the
high-altitude cold desert of Ladakh, NW India: An aerobiological perspective. Geophytology 46(1): 67-73.

Palynomorphs from the air catches samples have been recorded for the first time from the arid landscape of
Ladakh, Jammu and Kashmir. The study revealed that the pollen of Pinus sp. was the solitary tree taxon recorded
from the air catches samples. The recovery of grasses, Caryophyllaceae and Asteraceae pollen shows agrarian
activities in the region. The presence of fungal spores in the samples indicates warm and humid climatic conditions
that prevail along the humid river valleys in the study area. Though the present record of aerobiota/palynomorphs is
of fragmentary nature, nevertheless, this maiden attempt could be helpful in building the database on the distributional
pattern of aerobiota in the study area with the aerobiological implication.
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INTRODUCTION

Palynomorphs are the organic-walled microfossils
found in palynological preparations. The term
“Palynomorphs” encompasses pollen grains, spores,
diniflagellate cysts, acritarchs, chitinozoa, and
scoleocodonts, however, other microfossils such as
diatoms that are dissolved by HF are excluded from it
(Tschudy 1961). Surface soil/sediments, mud samples,
moss cushions/polsters, spider web samples, leaves (of
Sarraceni) and tree bark samples are the commonly
used sub:. ates/media for the recovery of palynomorphs
with the i ncipal aim to understand the pollen deposition
pattern i the study area that can be regarded as
modern analogue for the reconstruction of past
vegetation and climate (Adam 1967, Faegri & Iversen
1989, Moore et al. 199 1, Groenman-van Waateringe

1998, Bera et al. 2002, Ranal 2004, Song et al. 2007,
Quamar & Chauhan 2011, Song et al. 2013, Li et al.
2013, Song et al. 2014, Quamar & Bera 2015a.b).
Aerobiological studies using Burkard sampler and air
catches studies have been carried out from southern
Ocean, Schismacher oasis and N-NW India (Bera &
Khandelwal 2003, Bera 2005). The study on free-tall
aerosols to understand the air-borne palynomorphs/
aerospora/aerobiota in N-NW India has also been
undertaken by Yadav et al. (2007). Several other
mechanical pollen catching/trapping devices such as
Rotorod sampler, Burkard Portable Air sampler,
Burkard Personal Volumetric Air sampler, Tauber trap,
Behling trap, moditied Oldtield trap, reference trap, etc.
are also well known for the study ot airborne pollen
grains and spores in a wide array ot geographical area

© The Palaeobotanical Society, Lucknow, India



68 GEOPHYTOLOGY

(Bera et al. 2002, Jantz et al. 2013). In the present
communication, an attempt has been made to extract
and recover the palynomorphs from the air catches
samples, collected from the altitudes ranging from 2500
to 4300 m asl at Ladakh, India with an aim to record
the aerobiota for the first time from this region.

STUDYAREA

Ladakh, delimited by the Eastern Karakoram
Range in the north and the Higher Himalaya of the
Western Himalaya Range in the south, lies in the bio-
geographic zone 1 (Trans Himalaya) amongst the 10
biogeographical zones of India (Raj & Sharma 2013).
Mostly rugged mountains and valleys of Ladakh region
is occupied by Kargil, Zanskar, Leh and Nubra valleys
and cover more than 70% of the geographical area of
the state. Kargil is located at a distance of 204 km
from Srinagar, almost midway on the Srinagar-leh
National Highway and is located at an average height

of 10,000 ft. above sea level. Zanskar is a high altityge
(11,500-23,000 ft.) semi-desert lying on the Norther,
flank of the Great Himalayan Range and is OCCupigq
by two main branches of the Zanskar River. Leh g the
northern as well as the eastern most part of J& K State.
It is one of the highest regions of the earth (altituge
~8,800 to 18,000 ft.) with mountains running aIOng
parallel ranges. The climate is very cold and in Winter
temperatures dip to - 40 °C. Nubra valley knowp a;
Ldumra (the valley of flowers) is situated in the north of
Leh. The average altitude of the valley is ~10,000 f;
above the sea level and is a high altitude cold desert wjt,
rare precipitation and scant vegetation except along river
beds.

The arid landscape of Ladakh is a high altitude >
3000 m asl) cold desert lying in the Eastern part of
Jammu and Kashmir state of India (Text figure 1). The
Higher Himalayan ranges act as a barrier and prevent
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the northward penetration of the Indian Summer

Monsoon creating desert like conditions in this region

(Raj & Sharma 2013). As the region
geomorphologically and geographically falls in the rain
shadow zone of the Indian summer monsoon, the main
town of Leh in the region is reported to receive only
80-100 mm of rain in a typical year (Juyal 2014).
Climatically the region is referred to the cold desert
and is characterized by exceptionally low temperatures
(25°C below freezing point), insufficient precipitation
(rainfall and snowfall), diurnal pattern of temperature
fluctuations and shortened growing season with
insignificant growing season precipitation (Humbert-
Droz & Dawa 2004).

VEGETATION OF THE STUDY AREA

The West Himalayan High-Level Blue Pine (Pinus
wallichiana) Forest, West Himalayan Dry Juniper
Forest or Steppe Forest and Sub-alpine Forest are
found around the arid zone of the Ladakh (Champion
& Seth 1968). It has been suggested (Champion &
Seth 1968) that Pinus wallichiana is the characteristic
of the West Himalayan High-Level Blue Pine Forest.
In addition to this, Pinus gerardiana, Abies
spectabilis, make up the top canopy trees, whereas
Betula utilis, Sorbus foliosa, Rhododendron
campanulatum form the second storey trees and
Juniperus communis, J. wallichiana, J. macropoda,
Rhododendron anthopogon, Salix spp., Caragana
sp., Ephedra, Lomicera spp., are the shrubby
vegetation of the area. The cold desert region of Ladakh
Himalaya (Plate 1, figs. 1 & 6) comes under alpine and
high alpine zones and is dominated by annual and
perennial herbs, followed by few stunted shrubs and
bushes growing in the moist and shady areas along the
melt water and perennial streams (Plate 1, figs. 2-4 &
7). The harsh climate and low temperature limit the
diversity of plant species in this region. Most of the
vegetation can be seen on the river banks and fan
deposits where the availability of moister is in plepty
(Plate 1, figs. 2-4). Terrace cultivation in the area1s a
common practice but it is restricted to the summer
months only (Plate 1, figs. 5 & 8). The vegetative growth
starts at the commencement of summer when the melting
snow provides abundant moisture. The florais in full

RECOVERY OF PALYNOMORPHS FROM THE HIGH-ALTITUDE COLD DESERT OF LADAKH, NW INDIA 69

bloom in the months of mid July to August but star‘ts
disappearing by the end of September. The mountain
slopes, meadows and alpine pasture lands give a
spectacular display of flowers (Chaurasia et al. 2008).

MATERIALAND METHODS

Microslides (70 mm x 26 mm x 1 mm) were used
to trap the airborne palynomorphs in the month of July,
2015. The glass slides were smeared on both the sides
with glycerine jelly in the form of a thin film.
Subsequently, the slides were exposed in the air/
environment for 10-15 minutes, and then put in the
zipped polythene bags in order to prevent any
contamination. A total number of 42 samples were
analysed, however, 14 samples were found productive
and used in the present study. The processing of samples
in the laboratory was done using special care with each
slide washed with ultra-pure water and then centrifuged.
The supernatant was decanted and the residue was
poured in plastic vials. A few drops of glycerine and
phenols were added in the sample to make them
homogeneous as well as to prevent any microbial
attack/degradation.

RESULTS AND DISCUSSION

All the processed samples were studied under
Olympus BH-2 microscope with attached DP 25
Software for photography. Conventionally ~250 pollen/
spores are counted from an individual sample, however,
in the present case the pollen and spore counts were
not sufficient to construct pollen spectra. The study
clearly indicated that Pinus pollen (Plate 2, figs. 1-4),
which is the characteristic of West Himalayan High-
Level Blue Pine Forest of the area, was the sole tree
taxon recorded; . Also, a few Pinus pollen were
degraded to an extent that suggest microbial and/or
chemical degradation of pollens in the study area. Kelong
sample was the solitary site from which the blue pine
pollens were recovered indicating the wind
transportation pattern in and around the study area.
Besides, some other tree taxa such as Pinus
gerardiana, Abies spectabilis, Betula utilis, Sorbus
foliosa, Rhododendron campanulatum, etc. and
shrubs such as Juniperus communis, J. wallichiana,
J. macropoda, Rhododendron anthopogon, Salix
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Plate 1

Field photographs showing different localities and patterns of vegetation, 1. Pasture land of tamous Moore plains, 2. Selective patchy vegetanon
near moisture sources, 3. Dispersed trees and grassland near Sani Lake, Padum, Zanskar, 4. Vegetation cover along streams, 3. Man-made teriice
cultivation along the river banks, 6. View of deserted valley near Leh, 7. Wild rose in Zanskar valley, 8. Wheat cultivation and willow trees neas
a village in Suru valley.
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Plate 2

1-4. Pinus sp., 5 & 6. Nelumbium nuciferum (Nymphaeaceae), 7 & 8. Artemisia (Asteraceae) 9 & 10. Caryophyllaceae, 11 & 15. Curvularia
(Moniliaceae), 12 & 13. Carum carvi (Apiaceae), 14. Ranunculaceae, 16 & 17. Alternaria (Dematiaceae), 18 & 19. Helminthosporium (Moniliaceae),
20. Nigrospora (Trichosphaeriaceae), 21. Diplodia (Botryosphaeriaceae), 22. Poaceae (Grasses), 23. Fungal spore I, 24. Fungal spore II, 25 & 26.

Unidentified I, 27 & 28.Unidentified II.
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spp.. Caragana sp., Ephedra, Lomicera spp. arc
also growing in and around the study area but were not
recovered at all, the reason assigned could be
differences in their flowering periodicity, timing of
collection of samples, wind velocity and direction, low
(pollen) dispersal efficiency, pollen sinking speed,
microbial and chemical degradation, etc. The
occurrence of Poaceae (grasses), Artemisia (Plate 2,
figs.7 & 8) and Caryophyllaceae (Plate 2, figs.9 & 10)
pollen in the air catches indicates agrarian activities in
the region. In addition. pollen of families Apiaceae (Plate
2.figs.12 & 13). Ranunculiaceae (Plate 2, fig.14) and
Nymphaeaceae (cf. Nelumbium nuciferum) have also
been recorded in the samples (Plate 2, figs. 5 & 6).
Alternaria. Helminthosporium, Curvularia,
Diplodia and Nigrospora are the prominent fungal
spores recovered from the samples. Amongst the
recorded fungal spores, Alternaria and Curvularia
are saprophytic, whilst Helminthosporium, Diplodia
and Nigrospora are of parasitic nature (Plate 2, figs.
16-25). Besides, some unidentified fungal spores were
also noticed. The assemblage of fungal spores is
indicative of warm and humid climatic conditions around
the study area (Gupta 1970, Sharma 1976, Limaye et
al. 2007, Mandaokar et al. 2008, Chaurasia et al. 2008,
Quamar 2015). Although, the Ladakh region is a cold
arid desert, however, the presence of fungal spores
suggests warm and humid climate. In all probabilities,
the environment along the river valleys is warm and
humid during the summer season (as the samples were
collected during the month of July) and is in contrast to
the regional climate of the area. Moreover, their record
and flourishing behaviour in the Ladakh region suggests
either their adaptability to such a harsh climatic regime
or it could be the result of abundant moisture and high
day temperature in the valley regions. In addition, some
unidentified aerobiota have also been recorded (Plate
2, figs. 26-28).

The dominance of the local flora over extraneous
ones clearly indicate their adaptability to the local/
regional harsh climate of the Ladakh region. Adaptation
to the environment by the potential flora of a region
leads to certain changes in underground and aerial parts

of plants for their survival. The vegetation of the colq
desert Trans-Himalayas consists of a highly specializeg
group of plants having characteristic metabolic gpg
reproductive strategies suited for maximizing thej,
activity in xeric climatic conditions (Chaurasia et al.
2008). In view of this, the present study could g
acrobiologically helpful in assessing the allergenjc.
property of various pollen grains/spores in the arey of
investigation. It may be mentioned here that allergen
of pollen grains and spores are responsible for bronchig
asthma, hay fever (allergic rhinitis/pollinosis), nagc,.
bronchial allergy and other respiratory disorders
alongwith conjunctivitis, contact dermatitis, eczema,
food allergies and other health disorders as various plant
taxa have been identified as the potential allergen
(Ghosh 1989, Khandelwal 1992, 2001, Khandelwa]
et al. 1996, Bhattacharya et al. 1999, Quamar &
Chauhan 2011, Hussain et al. 2012, Rangaswamy et
al. 2013, Ahlawat et al. 2014, Quamar & Bera 2015b).

CONCLUSION

The present record of palynomorphs may be helpful
in building the database on the distributional pattern of
aerobiota in the study area. This study is also significant
for the identification of palynomorphs from the
Quaternary sediments that ultimately may lead to the
accurate interpretation of pollen diagram for the
reconstruction of past vegetation and climate of the
study area and other areas having similar vegetational
scenario. Systematic studies throughout a calendar year
are further required to explore the possibility of air
catches samples in aerobiological studies, which has
immense societal value. The information gathered from
such studies can be used in palaeoecological,
palaeoenvironmental and palaeoclimatic reconstructions.
Further using specialized air sampler for longer time

may be more useful in order to have adequate pollen
recovery.

ACKNOWLEDGEMENTS

We are thankful to the Director, Birbal Sahni
Institute of Palaeobotany, Lucknow for providing the
infrastructure facilities. Thanks are also due to Dr. A.K.
Ghosh and the anonymous reviewer for their suggestions
and Dr. R. Ghosh for her help.




RECOVERY OF PALYNOMORPHS FROM THE HIGH-ALTITUDE COLD DESERT OF LADAKH, NW INDIA 73

REFERENCES

Adam D.P., Ferguson C.W. & LaMarch VC. Jr. 1967. Enclosed bark
as a pollen trap. Science 157:1067-1068.

Ahlawat M., Chaudhary D. & Dahiya P. (2014). Allergenic pollen in
the atmosphere of Rohtak city, Haryana (India): a pioneer study.
Aerobiologia 30: 229-238.

Bera S.K., Trivedi A. & Sharma C. 2002. Trapped pollen and spores
from spider webs of Lucknow environs. Current Science 83: 1580-
1585.

Bera S.K. & Khandelwal A. 2003. Aerospora over Southern Ocean
and Schirmacher Oasis. Current Science 85(3): 137-140.

Bera S.K. 2005. Recovery of airborne palynodebris from continental
Ice Sheet, Schirmacher Oasis, East Antarctica. Current Science 88
(10): 1550-1552.

Bhattacharya A., Mondal S. & Mandal S. 1999. Entomophilous pollen
incidence with reference to atmospheric dispersal in eastern India.
Aerobiologia 15: 311-315.

Champion H.G. & Seth S.K. 1968. A Revised Survey of Forest Types
of India, Government of India Press, New Delhi.

Chaurasia O.P., Khatoon N. & Singh S.B. 2008. Field Guide: Floral
Diversity of Ladakh, WWF-India, pp. 198.

Fagri K. & Iversen J. 1989. Text book of pollen analysis, (4th edn by
K. Faegri, P. E. Kaland, K. Krzywinski), John Wiley and Sons,
Chichester, pp. 328.

Ghosh A K. 1989. Allergenic Plants. Swastha-O-Manush. 4: 4-8.

Groenman-van Waateringe W. 1998. Bark as a natural pollen trap.
Review of Palaeobotany and Palynology 103: 289-294.

Gupta H.P. 1970. Fungal remains from Bengal peat. Current Science
39(10): 236-237.

Humbert-Droz B. & Dawa S. 2004. Biodiversity of Ladakh: Status
and Action Plan, Sampark, New Delhi.

Hussain M.M., Bhattacharya K. & Chakraborty P. 2012. Pollen
grains of queen sago (Cycas circinalis L.), a sourceof aeroallergen
from West Bengal, India: an immunochemical approach.
Aerobiologia 28: 39-47.

Jantz N, Homeier J, Leén-Y4nez S, Moscoso A. & Behling H. 2013.
Trapping pollen in tropics - Comparing modern pollen spectra of
different pollen traps and surface samples across Andean
vegetation zones. Review of Palaeobotany and Palynology 193:
57-69.

Juyal N. 2014. Landscapes and Landforms of India, Springer
Netherlands: 115-124.

Khandelwal A. 1992. Aeromycological survey at Lucknow.
Geophytology 21: 199-206.

Khandelwal A. 2001. Survey of aerospora by Rotorod Sampler in
Lucknow, India: qualitative and quantitative assessment.
Aerobiologia 17: 77-83.

Khandelwal, A., Chatterjee, S. & Prasad, R. 1996. Significance of
fungi in the house dust of asthmatic patients in Lucknow.
Geophytology 26: 39-41.

Li S.P, Hu Y.Q., Ferguson D.K. et al. 2013. Pollen dispersal in a
mountainous area based on pollen analysis of four natural trap
types from Lugu Lake, southwest China. Journal of Systematics
and Evolution 51: 413-425.

Limaye R.B., Kumaran K.P.N., Nair K.M. & Padmalal D. 2007.
Non-Pollen Palynomorphs (NPP) as potential palaeo-
environmental indicators in the Late Quaternary sediments of
west coast of India, Current Science 92: 1370-1382.

Mandaokar B.D., Chauhan M.S. & Chatterjee S. 2008. Fungal remains
from late Holocene lake deposit of Demagiri, Mizoram, India and
their palacoclimatic implications. J. Palaeontol. Soc. India 53
(2):197-205.

Moore P.D., Webb J.A. & Collinson M.E. 1991. Pollen analysis.
Blackwell Scientific, London, pp. 216.

Quamar M.F. & Bera S.K. 2014. Surface pollen and its relationship
with modern vegetation in tropical deciduous forests of
southwestern Madhya Pradesh, India: a review. Palynology
38 (1):147-161.

Quamar M.F. & Chauhan M.S. 2011. Pollen analysis of spider webs
from Khedla village, Betul District, Madhya Pradesh. Current
Science 101(12): 1586-1592.

Quamar M.F. & Bera S.K. 2015a. Pollen analysis of modern tree
bark samples from the Manendragarh forest range of Koriya
District, Chhattisgarh (India). Grana (In press).

Quamar M.F. & Bera S.K. 2015b. Pollen analysis of spider web
samples from Korba District, Chhattisgarh (India): An
aerobiological perspective. Aerobiologia (In press).

Quamar M.F. 2015. Non-pollen palynomorphs from the late
Quaternary sediments of southwestern Madhya Pradesh (India)
and their palaeoenvironmental implications. Historical Biology
27(8): 1070-1078.

Raj A. & Sharma P. 2013. Is Ladakh a ‘cold desert’? Current Science
104(6): 687-688.

Ranal M.A. 2004. Bark spore bank of ferns in a gallery forest of the
ecological station of Panga, Uberlandia-MG, Brazil. Am Fern J.
94: 57-69.

Rangaswamy B.E., Prakash K K., Francis F. & Manjunath N.S. 2013.
Variability in airborne bacterial and fungal population in the teruary
health care centre. Aerobiologia 29: 73-479.

Sharma C. 1976. Some fungal spoes from the Quaternary deposits of
Malva, Gujarat. Palaeobotanist 23(2): 79-81.

Song X.Y., Bera S, Yao Y.F. et al. 2013. Natural traps of spores and
pollen grains from the region surrounding Wenbi Reservoir,
Yunnan, China. Chinese Science Bulletin 58(Suppl. 1): 162-168.

Song X.Y., Blackmore S., Bera S. & Li C. S. 2007. Pollen analysis of
spider webs from Yunnan, China. Review of Palacobotany and
Palynology 145: 325-333.

Song X.Y., Bera S., Yao, Y.F, Ferguson D. K. & Li Chengsen. 2014.
Tree barks as a natural trap for airborne spores and pollen grains
from China. Chinese Science Bulletin 59(19): 2331-2339.

Tschudy H. 1961. Palynomorphs as indicators of tacies environments
in Upper Cretaceous and lower Tertiary strata of Colorado and
Wyoming: Wyoming Geological Association Sixteenth Annual
Field Trip Guidebook, pp. 53-59.

Yadav S., Chauhan M.S. & Sharma A. 2007, Characterisation of
bio-aerosols during dust storm period in N-NW India, Aunospheric
Environment 41: 6063-6073.




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

