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ABSTRACT

The present study has been done to study the effect of heavy metals (Zn,
Mn, Cu, Pb and Ni) on the growth of the gemmae of M. paleacea. Four
different concentrations (10 ppm, 25 ppm, 50 ppm and 100 ppm) of heavy
metals (Pb, Cu, Zn, Mn and Ni) and one control were used to carry out
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experiments. It was found that Cu, Ni, Zn and Pb are potentially toxic to
gemmalingsof M. paleacea, at certain level, while Cu showed considerably
greater effects at low levels. Interestingly, in the case of Mn, it has been
found that gemmalings of M. paleacea tolerate relatively high Mn levels

and show better growth as compared to Control.
© 2010 TradeSciencelnc. - INDIA

INTRODUCTION

Theproblem of environmenta pollutionisrecaiving
much more attention now than inthe past years. Itis
now an established fact that alarge number of pollut-
antsincluding the heavy metd sare affecting our envi-
ronment. Thephytotoxicity of these heavy metalsgen-
erally dependsontheir bioavailability, which depends
onther occurrenceindifferent chemicd forms. All plants
havetheability to accumul ate essential oligoelements
such as Cu, Mn and Zn from soil and water. Some
plantswhich also incorporate heavy metals, like Cd,
Co, Cr, Hg, Pb, and Se, which have no known biol ogi-
cal function asper the printinformation available, as
yet, but infact provetoxic for themgjority of plants¥.

Bryophytes possess acounter gradient mechanismto
concentrate heavy meta swithintherr tissuesand owing
tothisthesearewidely used asbioindicatorsfor their
unique and very specific responses?. Ghate and
Chaphekart® used Plagiochasma appendiculatumas
abio-test for water quality assessment. They exposed
theplantsin different pollution Stresses, especidly heavy
metds, synthesizedinthelaboratory, tosmulate pollut-
antsreported to occur inindustrid areas. The plant was
found to be sensitiveto Hg and Cu.

EXPERIMENTAL

Preparation of media
Murashige and Skoog mediawas used to grow M.
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TABLE 1: Effect of Zn on gemmaeof M. paleacea after 15 Days

Gemmae
S.No Treatment - >
Colour Size (mm) Area (mm?©) Development of gemmae
. Well developed, two thalli one from each

1  Control Dark green 3.0-3.5 mm longx1.5-2.0 mm wide 151 notch was devel oped, rhizoids numerous.

. Well developed, two thalli one from each
2 10 ppm Green 1.5-2.0 mm longx0.80-0.96 mm wide 0.66 notch was develaped, rhizoids numerous.

. Delicate, two thalli one from each notch was
3 25 ppm Green 1.5-2.0 mm longx0.48-0.64 mm wide 0.66 devel oped, rhizoids numerous.

. Delicate, two thalli one from each notch was
4 50 ppm Green 1.8-2.0 mm longx0.96-1.12 mm wide 0.56 devel oped, rhizoids numerous.

Very delicate, two thalli one from each

5 100ppm Yellowish green 1.8-2.0 mm longx0.96-1.12 mm wide 0.37 notch was developed, rhizoids lessin

number.

TABLE 2: Effect of M n on gemmae of M. paleacea after 15days

Gemmae
S.No Treatment - >
Colour Size (mm) Area (mm?®) Development of gemmae
. Well developed, two thalli one from each notch
1 Control Dark green  3.0-3.5 mm longx1.5-2.0 mm wide 151 was developed, rhizoids numerous.
. Well developed, two thalli one from each notch
2 10 ppm Green 2.5-3.0 mm longx1.0-2.0 mm wide 1.30 was developed, rhizoids numerous.
. Well developed, two thalli one from each notch
3 25 ppm Green 2.5-3.0 mm longx1.5-2.0 mm wide 2.16 was developed, rhizoids numerous.
. Well developed, two thalli one from each notch
4 50 ppm Green 2.5-3.0 mm longx1.0-1.5 mm wide 0.99 was developed, rhizoids numerous.
5 100ppm Lightgreen 2.5-3.0 mm longx1.0-2.0 mm wide 130  Delicate twothalli onefrom each notch was

developed, rhizoids less in number.

TABLE 3: Effect of Cu on gemmae of M. paleacea after 15 days

Gemmae
SNo Treatment - 5
Colour Size (mm) Area (mm?) Development of gemmae

Well developed, two thalli one

1 Control Dark green 3.0-3.5 mm longx1.5-2.0 mm wide 151 from each notch was developed,
rhizoids numerous.

2 10ppm  Yellowishgreen  0.80-0.96 mm longx0.40-0.48 mm wide 041  Délicate thalli did not develope,
rhizoids less.

3 25ppm Yellow 0.56-0.64 mm longx0.40-48 mm wide 0.13 ;gg'j'td'd not develop, rhizoids

4 50ppm Light yellow 0.32-0.40 mm longx0.24-0.32 mm wide 0.07 ;gg'j'td'd not develop, rhizoids

5 100 ppm Colourless 0.40-0.48 mm longx0.24-0.32 mm wide 0.067 ;gg'j'td'd not develop, rhizoids

paleaceain culture. The pH of themediawas main-
tained at 5.8 pH before autoclaving. The mediawas
autoclaved at 15 psi for 15 minutes.

Culturing of gemmae

The gemmae were obtained from aseptic cultures
of M. paleacea. The gemmaewere surface sterilized
with 3% sodium hypochl orite solution and washed re-
peatedly with sterilewater. The gemmae were picked
up by asterileforcep and transferred to the prepared
medium.

The experiment was carried out inlaboratory un-
der controlled temperature (20°-23°C) and relative hu-
midity of 50-60%. Artificid lighting from Day light fluo-
rescent tubeswas used.

Four different concentrations (10 ppm, 25 ppm,
50 ppm and 100 ppm) of heavy metals (Pb, Cu, Zn,
Mn and Ni) and one control were used to carry out
experiments. For each treatment 20-25 gemmaewere
inoculated in each set of three petridishes. Thegrowth
of gemmae were observed on 15" day. Thalli areawas
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TABLE 4: Effect of Pb on gemmaeof M. paleacea after 15days

Gemmae
SNo  Treatment - >
Colour Size (mm) Area(mm®) Development of gemmae
. Well developed, two thalli one from each
1 Control Dark green  3.0-3.5 mm longx1.5-2.0 mm wide 151 notch was developed, rhizoids numerous.
) Well developed, two thalli one from each
2 10 ppm Green 3.0-3.5 mm longx1.0-1.5 mm wide 1.59 notch was developed, rhizoids numerous.
. Developed, two thalli one from each notch was
3 25 ppm Green  2.0-3.0 mm longx0.96-1.12 mm wide 1.04 developed, rhizoids numerous.
. Developed, two thalli one from each notch was
4 50 ppm Green  1.8-2.0 mm longx0.96-1.12 mm wide 0.80 devel oped, rhizoids less than 25 ppm.
Developed, two thalli one from each notch was
5 100 ppm Green  1.8-2.0mmlongx0.96-1.12 mmwide  0.75  developed, but one side thalli islarger than

other, rhizoids numerous.

TABLE5: Effect of Ni on gemmae of M. paleacea after 15days

Gemmae
S.No Treatment - >

Colour Size (mm) Area (mm?) Development of gemmae

1 conrol  D¥K 3.0-3.5 mm long x1.5-2.0 mm wide 151 el developed, two thalli one from each
Green notch was developed, rhizoids numerous.
2  10ppm  Green 2.5-3.0 mm long x0.80-1.0 mm wide 197  Delicate twothalli onefrom each notch was
developed, rhizoids numerous.

. . Delicate, thalli did not well develop,
3 25ppm Lightgreen 1.44-1.6 mm long 0.40 x 0.48 mm wide 0.37 rhizoids |ess.
4 50 ppm ylé?g\}v 0.80-0.88 mm long x 0.40-0.48- mm wide 0.16 Thalli did not develop, rhizoids absent.
5 100ppm Colourless 0.48-0.64 mm long x 0.32-0.40 mm wide 0.08 Thalli did not develop, rhizoids absent.

measured on AreaM easurement System of DeltaDe-
vicesLtd., England.

RESULTSAND DISCUSSION

Inthisstudy, the effects of different concentrations
of heavy metads(Pb, Cu, Zn, Mnand Ni) onthegrowth
of gemmalingsin M. paleaceawereinvestigated. It has
been observed that some morphol ogical changesoc-
curredinresponseto heavy metal ingemmaings.

Inthecaseof Zn, at 10 ppm, 25 ppm, and 50 ppm
concentration, there was not any major changes ob-
served but at 100 ppm gemmae become yellowish
green, very delicate, rhizoidslessin number, sizeand
areaof gemmalingswere a so found to be decreased
(TABLE1). Reatively low concentrations of Zn may
interferewith biological processrelated to the genera
metabolism of plants, including photosynthesig4.

No noti ceablechangesoccur ingemmaings, grown
inMn containing media. Gemmalings have shown bet-
ter growth ascompared to control at 25 ppm concen-
tration (TABLE 2).

At 10 ppm concentration of Cu, gemmae become

yellowish green, thalli not developed, rhizoidslessin
number, whileprogressivereductionin chlorophyll could
be observed with increasing Cu concentration. Cu,
whichisrdatively mildin character, ishighly toxicto
plantseven at amicro molar range of exposure® but it
Is aso one of the micronutrients essential for plant
growth. Cu block the photosynthetic € ectron transport
chain and degrade chlorophyll87. Gemmalings ap-
peared colourlessat 100 ppm. Gemmalingssizeand
areawasal so found decreasing withincreasing Cu con-
centration (TABLE 3). Cu isaco-factor of various
oxidaseenzymes, it exertstoxic effectsby stimulating
theactivity of peroxidase enzymeswith asubsequent
disruptiveeffect on cdllular. Mukherji and Das Gupta®
have demonstrated suchincreasesin peroxidaseactivi-
tiesinlettuceseedlings.

In the case of Pb, gemmaling size and areawas
found decreasing with increasing Pb concentration.
Gemmalings growth wasrestricted at onesideat 100
ppm concentration of Pb (TABLE 4). Lead released
into the cytoplasm can distrupt thenormal cell func-
tion®.

Progressivereductioninchlorophyll,gemmaingsize
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and areawas noticed withincreasing Ni concentration.
At 100 ppm, gemmalingswere colourless, thalli were
alsonot developed (TABLEDS).

From the above results, it become evident that
Cu wasmoretoxic to gemmalings, followed by Ni,
Zn and Pb. Inthe case of Mn, It hasbeen found that
gemmalingsof M. paleaceatoleratereatively highMn
levelsand show better growth ascompared to Con-
trol, Cu, Ni, Zn and Pb are potentially toxic to
gemmalingsof M. paleacesa, a certainlevel, whileCu
showed considerably greater effectsat low levels. The
resultsfrom the above experiments a so demonstrate
the problem of establishment of bryophyte popula-
tionsin polluted localities.
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