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PTERIDOPHYTES OF RAJASTHAN-A STUDY OF SOIL

IN RELATION TO OCCURRENCE

D. RATHORE anil B' D' SHARMA
Botany Dapartment' University of Jodhpur, Jodhpur-342001' India'

on the basis of the study of soil samptes collected from the hills and plains tbrough-

out Rajasthan, relationship has beeo established with tbe occurrence of these

plants. Both physical and chemical analyses have beeo made of tbe soil samples

using standard tecbniques. Gravel soils possessiog eoough moisture and minimum

amount of mineral like Na+, K+ and Ca++ are very suitable for the growth of

pteridophytes.Waterholdingcapacity,pH,ECandsaltsofvariouselementsalso
play important role on the growth of pteridopbytes'
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lntroduction

Terrestrial plants need soils as they

get all essential inorganic chemicals

required for the growth of the plants

from it. Kline (1969) stated th-at the

ultimate Ieservior of plant nutrient is
the soil which they absorb through

root system. lndeed, the e.nvironment

of roots is a soil complex consists of

the mineral matter, organic matter,

soil solution and the living organisrns.

The nature of soil conf ines the

growth of plant species in a particu-

lar area.

The maior Portion of western

Rajasthan is covered bY the Thar

desert and the climatic conditions are

not very congenial for the growth of
plants specially for the pteridophytes

which grow generally in moist and

shady places. However, some of them

survive in wide range of ecological

conditions (Page, 1979). ln Rajasthan

the pteridophytes occur mostly in the

Aravalli Hilts and in the Chasrbal

ravines during rainy season. Some of

the pteridophytes however, may sur-

vive year round (Sharma and Bohra,

1977 1 e.g. Actiniopteris radiata, Adian'

tum incisunt, Cheilanthes tarinosa,

Cyclosorus dentalus Qlc. The North

and North-West portions of the state

are poor in pteridophytic vegetation,

as these areas are full of sand-dunes'

However, at some Places in the Arid

zone along the banks of Ponds, a few

species ol Marsileo e.g. M.aegyptiaca

at Jodhpur, M. rojaslhanensis at Kola-

yat (Bikaner) and ferns like Actinio'
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prcris radiala and Adiantum incisum

are also found growing in the area.

ln the present investigation an atte-

mpt has been made to study soil in

relation to the glowth of Pterido-
phytes.

Materials and Methods
Soil samPles have been collected
.from various places througout Ralas-

than and all sites are categorised into

two types i.e. sites situated hilly regi-

ons and the sites situated in plains'

Hilly sites include Mt. Abu, Nagpahar

(Aimer), Goramghat (UdaiPur) and

Menal (Chittorgarh) where as Atru'

Dausa, KolaYat and Jodhpur are in-

cluded as plain sites Samples of sur-

face soils (upto 10 cm. depths) have

been collected, during and after the

rainY $eason f rom all the sites and

FtlYpical and chemical properties are

studied.

Physical ProPerties include soil

textule, soil moisture, water holding

capacity whereas, chemical properties

include PH, E. C. soluble ions tCOe-'

HCOf and Cl-) and mineral elements

(NO+.K*r and Ca**)' The Procedure

folio.vgiid are based on Pandey et al"

(1968)(soil texture and soil moisture)'

Piper (1944) (water holding capacity)'

USDA Hand Book No' 60' 1954' (PH

and E. C.), Reitmer (19a3) (soluble

ions) and Allen el ol' (1975) (mineral

elements).
;

Results and Discussion

During investigation, along with

the soil samples, plants of ptelido-
phytes were also collected. A large

number of pteridophytes were collec-

led from different hilly sites e.g. M.
rojasthanensis, Ophioglossum reticula'
lum, O. petiolalum. O. costatum, Acti'
niopteris radiata, Adiantum incisum, A.

hmulatum, A. copillusveneris, Pteris vit'
tata, Chcilanthes farinosa, Dryopteris

cochleala, Athyrium pectinalum, fecta'
ria macrodonta, Ampelopteris prolilera,

Hypodematium crenalttm, Asplinium
pumilum v at. hymenophylloides, Mor si-

lea minutq etc. whereas few pterido-

phytes were also collected from the

sites situated in plains e.g. Isoetes

reticulatu, I. tuberculata, I. Coroman-

delina, Ophioglossum costotunt, Acti'
niopteris radiaia, Adiantum incisum,

Marsilea minuta, M. aegYPtiaca and

M. rajasthanensis.

Data presented in the Table-l
shows that soil textule at different
localities varies according, to the cli-
matic conditions. The soil samPles

collected from hilly sites show coarse

sand to coarse-gravel soil texture

whereas, soil sarnples from plains are

gravel and alluvial. Soil moisture and

water holding caPacitY (WHC) are

higher in the hilly soils in comparison

to those of plains. The percentage of
soil moisture ranges 8.8 in hills (Go-

ramghat) to 2.9 in plains (Jodhpur)

Exceptionally soilsample from Kola-

yat shows from maximum WHC i. e'

92/o, whereas samPles from JodhPur

shows the minimum WHC (40 5%)'
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PH and Electrical conductivitY

(E.C.) are recorded high.el in the soil

samples from ptains in cQtnparison'to

those from hilly soils' Generally pH

and EC rangesrfroth 7.4 to 8:;7 and

2.01 to 4.64 mmhos/sec. respectively'

Hnwever, the maximum values of PH

(8.7) and EC (4.64 mmhos/sec) are

noticed in the soil samples from Kola'

yat and the minimum pH (7.4) and EC

(2.01 mmhos/sec) noticed in the ssil

sample from Mt. Ahu.

Soluble ions of carbonates,b.icarbq'

nates I chlorides do not show signi'

ficant differences. The hilly soils from

Mt. Abu, Nagpahar,(Airtier), Gpram'

ghat and Menal show lesser amount

of these soluble ions in comparison to

thdse from Plains e. g. Atru, 'Dausa,
Kolayat and Jodhpur. Tl"fe ma'ximum

values of CO3=, HCO€- and Cl= are

recorded in the soil samPle froin

l(olayat i.e. 1,58 m'eq/lt 2'50 m eq/

It. and A.A78% lespectively and the

minimulll values 'in the soil sample

from Mt Abu i.e' 0.52 m.eq/lt, 0'98

m. eq/lt. and 0.01 9'lo respectively'

Mineral elements ate also recol-

ded in lesser arnount in the soil

samples from hills in comparison to

these f rom plains. The value cjl Na+'

is generally higher than sther ele-

ments while the value of Ca++ is

generatty recorded lower. The maxi-

mum value of these eleme-nts .(Na*,
K+ and Ca++) have been recorded in

a soil sample from Kohyat:i.e. 140'5;

68.5 and 125.0 mg/100 g drY soil

respectively, and the minimum from

Mt. Abu i.e. 72.O,22.5 and 18.5 mg/

100 g dry soil resPectivelY.

' Rajasthan,forms a part of the Thar

desert of lndia. The annual average

tainfall is comparativety low and the

area faees scorching heat during

summers. Similarty, the dry the cold

winters effect the growth of plants

adversety (Sharma et al ,1981'1' Ferns

and fernallies are generally moisture

and shade loving flants, Yet quite a

good number of PteridoPhYtes are

found growing luxuriantly during

rainy season. at several Places in

Rajasthan (Sharma and Bohra, 1977;

Bohra et al., 1980; Bhardwaja et al',

1979,1987; Sharma et al. 1988).

Majority of pteridophytes regene'

rate through their rhizomorphs or rhi-

zomes which remain embedded in the

soil for quite a long tima The rhizo-

me in a majoritY of felns has a dense

growth of fibrous roots which require

sufficient amount of oxygen for res-

Biration. ln hills the soil texture is

coarse-sand to coarse'gravel and thus

sufficient air spaces are present in

the soil. The hilly soils also possess

more soil moisture and WHC than

those of plains and both those factors

favou,r the growth of pteridophytes

better at hills. Soluble ions do not

cause significant difference in the

growth of pteridophytes, except some

i:lants, Marsiles rajasthaneasls which

grow at KolaYat, a Place with quite
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high percentage of Cl- ions compari-

son to M. aegypriaca (Jodhpur) or M.

mimtta(Mt. Abu). Mineral elements

like Na+, K+ and Ca++ are minirnum

at Mt. Abu and otner hillY Places in
places in cornParison to those at
plains. This suggests that higher con'
centrations of these elements is inh,i-

bitory in the growth of pteridophyte,s"
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