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ABSTRACT

In sort to study the result of sodium fluoride @rrgination and growth of Cicer arietinum L. cv. Aadha under
fluoride stress. The experiment was conducted @sral with completely randomized design with threplicates.
The factor of the experiment are different levéldlaF concentrations (0,25,50,75, and 100ppm).t#wiit showed
that increased fluoride content would decrease dbmponents of germination including germinationceetage
root length and shoot length and wet weight ofg¢bedling. Chlorophyll contents were also decredsezkedling
under fluoride stress.

Key words: NaF stress, seed germination, morphological andchemical changes ificer aritinumL. cv.
Anuradha

INTRODUCTION

Fluoride occur naturally in plants and widely iretearth crust in a very minute amount, the letlosle for 70kg
(154 Ib) human is .estimated at 5-10g , NaF isedwby both inhalation and ingestion .NaF is aicicompound
dissolving to give Na+ and F-- Fluoride presentsail, water, air and plants in varying concentmasi but is not
considered essential for the normal growth of mlan(R.K.Sarkar et al 1982) It is absorbed by roatsl
accumulated in leaves with its adverse effect @eftaoride salts are metabolic inhibitors and affa wide range
of plant processes. Certain plant species have bbearved to be injured as a result of the accuiouk of
excessive fluoride from the atmosphere. The gersmralptoms of fluoride injury are necrotic lesiomslaurning,
which appear first in the leaf tips and marginse Bxact mechanism by which fluoride causes danmagéants is
little understood. Nevertheless, certain physiaabprocesses are known to be markedly affectefiubyide. For
example, a decrease in chlorophyll (McNulty & Newni®61), a diminished rate of photosynthesis (Trsna
Hendricks, 1956), decreased plant growth (Bonndrh&nann, 1950) and increased respira-tion in grgwihants
(McNulty & Newman, 1957)have been reported. Fluerbntaminated ground water is used for irrigatidrich
adversely affects crop growth especially in eathge of seedling growth(. D. Sabal,et al 20060)..Bhargava et al
2010). The importance of seed germinationlamip growth is widely recognized and its studgs been used
as a model for investigating F toxicity by wars authors (Elloumiet al., 2005; Gulzar and Ki209Q1; Gupta et
al.,2009; Rubio-Casal et al., 2003; Wang et @911Wilde and Yu, 1998). Fluoride reduced geation by
lowering the enzymatic activity and growth by sltive rate of cellular division and expansion( ERdi et al
2012). This paper reports results of labosatavestigation to study the effect of F tme germination of the
gram seeds . Various physiological processes ssiohiager transport, photosynthesis, respirationabwism of
hydrocarbons and lipids are inhibited by fluorifl&.W. Miller,et al , 1993), ( K. Rakowski et aQ47). Response
of fluoride depends upon some factors such as @hsation of exposure, age and genotypes of plémiga is the
major growing country of the world, accounting &i.65 % of the total world area under Bengal gramingy 2002
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and 68.13% of the total world production and berggain is a major pulse crop in India. Bengal grafoigs to

family Leguminoseae. It is a small, much branchetbaceous plant. Bengal gram is widely appreciatetiealth

food. It is a protein-rich supplement to cereatdzhdiets. Hence, the objective of this study wasniderstand and
determine the phytotoxic effects of flouride dsehavior of seed germination, seedlings growth tggymthetic

pigments were studied in vitro grown seedling€fer arietinumL.

MATERIALS AND METHODS

Seeds of Bengal granCicer arietinumL cv Anuradha) were obtained from N.G.Ranga Adtigal University,

Tirupati and germination experiment was perfamBre soaked seeds were sterilized with 0.1 N umierc
chloride for 1 min, thoroughly washed with stexéld double distilled water seeds were transferefictn Petri
dishes lined with two layers of whatman N o.lefilpaper. Then the seeds were placed in indiviBesii dishes
labeled as control and NaF concentrations were @5p0Oppm, 75ppm and 100ppm.The pre-sterilized fethies

were lined with two layers of whatman N o.1 filgaper, moistened with sodium fluoride solution. déhreplicates
were taken for each respective concentration afritle and control. 5-10 ml of sodium fluoride sajas were

added to each petri-plate off, BY, 5", and #' days of treatment. The petri-plates were incetban B.O.D.

incubator at 28°+2°C. The number of seeds gerntigagivery day after treatment was recorded and ahditd

plumule length were recorded and pressured fosstal analysis.

Germination percentage was recorded Shday after sowing. Germination percentage (GP) walsulated
according to the international seed testing assoni@lSTA) methods ( Vahid Ghodrt et al).

Number of normallgrgninated seeds
G.P= X 100
Total number of seeds

Vigour index was calculated as per equation byeksdn et al. 1973
Vigour Index = (Root length + Shoot length) x Gemation percentage.

Photosynthetic pigments (chlorophyll a, b and é¢aodds) were determined by Arnon's method. For gl root

and shoot elongation 15,20 seedlings were randamligcted and the length of each radical and plenads

measured, Five day old seedlings were selectediridormity and transferred to freshly prepared leamt pots
moisten control with distilled water and treatnse(25,50,75,and 100 ppm) with Naf solution up te émd of the
experiment. After 15 days of the treatment variousrphological parameters such as percent geriomatoot

length, shoot length, fresh weight and biologicalgmeters such as levels of chlorophyll and caswmts were

determined by Arnon’s method leaves were homogehin 80% acetone. The extract was centrifugedsa0 2
Rpm for 15 minutes and absorbance of supernatastea at 663, 645, and 445 nm using spectrophééome

RESULTS AND DISCUSSION

Different environmental conditions shows its effect physiologically complex process such as seedhigation
and early seedling growth the present study shdws thefailure of the treated seeds to germinate at high
concentrations of the applied inhibitors that rbayconsequence of retarded water uptake, inhilcigddlivisions
and enlargements in the embryo and or an overaikedse in metabolic activity relevant to thesesidpe blockage

of any one of the phases leading to germination,naa very likely ill, completely inhibit the prose of
germination. The radical and plumule lengths oftteated seedlings (5 day old) of the test plarseveonsiderably
Reduced at all levels of the applied inhibitors AMShaddad et al 1989)

39
Pelagia Research Library



T. Damodharam et al Asian J. Plant Sci. Res., 2013, 3(2):38-41

Table-1: Effect of NaF on germination Percentage, &lical and Plumule length ofCicer aritinum L. cv.Anuradha

Treatment (ppm)| Radical length (cms)  Plumule lerfgths)
Control 2.26+0.11 2.66+0.29
25 1.23+0.09 0.9040.29
50 1.10+0.04 0.40+0.04
75 0.37+0.0: 0.09+0.0(
100 0.00 0.00

+ Standard error of mean Significant atd0.05radical

Table .1 Shows The inhibition of the embryonic rantl plumule lengths of the germinated seeds, wéden this
work at high levels of the applied inhibitors, mag one aspect of the role of metabolic inhibitorshe overall
phenomenon of plants growth. Evidence to suppagt skiggestion May be obtained from the work Hestet
al.(1976), who reported a depressed root elongatidiea mays seedlings in the presence of cadmdusomewhat
similar situation has been observed by Shahnazl{l188oride causes reduction in root length anolostlength due
to unbalanced nutrient uptake by seedlings ingmes of fluoride (Sabal et al., 2006)

As shown in the Table. 2 root length and shoogtlerdecreased monotonically with increasing NaFceatration
at 75 ppm the average root length and shoot lewgtie reduced to 65% and 87% respectively Fresighweif

seedlings decreased monotonically with increpdinoride concentration due to reduction of metetbactivity in

presence of fluoride ,Because germination isn@ kind of metabolism and fluoride acts asmetabolic
inhibitor (Gulzar and Khan, 2001; Gupta et al02; Sabal et al., 2006).

Table 2: Effect of different sodium fluoride concentrationson germination percentage average root length anchseot length ,vigour index
and fresh weightof Cicer aritinum L.cv.Anuradhaseedlings

+ Standard error of mean significant at40.05

Treatment (ppm)| Germination percentag(.BOOt length | Shoot length Vigour index Fresh W?'ght
(cms) (cms) (gms
Control 93.30£2.71 18.40+0.12  32.06+0.09 4711+146 .399+0.043
25 63.33+4.77 16.00+0.09  30.60+0.49 2936+133 1.08003
50 40.00+4.71 14.96+0.11  30.26+0.11 2110+121 1.05103
75 26.70+4.71 12.03+0.1]1  28.00+0.09 1066+104 1.0834
10C 0 0 0 0 0

Seed vigour comprises those seed properties whatdrmdine the potential for rapid, uniform emerger@son
seed vigour testing hand book 2002) Seed vigodefsed as the sum total of those properties ofstesl that
determines the potential level of embryo activitydgperformance of the seed during germination aetlng
emergence. High vigour seeds allow rapid embryavtirand thus seedling establishment however, $tiefisld
conditions reduce seed vigour of plants. Table-@wshthat vigour index was decreased (78%) with drigh
concentration (75 ppm) of fluoride treatment oventcol. Similarly reduction in vigour index has @alseen reported
in Triticum aestivun{Bhargava et al 2010).

As shown in the below (Figure- 1) chlorophyll —&larophyll-b ,total chlorophyll content of leavegaleased
monotonically at 75 ppm ,concentration of NaF/Ltbohlorophyll a , and chlorophyll b decreased &did 46%
where as reduction in total chlorophyll content wWi&8 this may be due to the breakdown of chlortphyring
stress or due to inhibition of chlorophyll biosyesiis which is a primary symptom of fluoride indu@diorosis

Table 3: Effect of different concentrations of sodim fluoride on chlorophyll —a, chlorophyll-b, Total chlorophyll and carotinoids on
Cicer aritinum L. cv.Anuradha seedlings.

Treatment| Chlorophyll—A] Chlorophyll -B  Total chégghyll | Carotinoids
Control 14.86+0.05 21.4440.33 36.36+1.07 2.43+0.p2
25 ppm 10.99+0.01 14.05+0.91 25.99+0.00 2.024+0.00
50 ppm 8.18+0.05 12.19+0.06 19.90+0.03 1.651+0.00
75 ppm 6.20+0.01 09.90+0.01 15.74+0.01 1.31+0/00
100 ppm 0 0 0 0

+ Standard error of mean significant at40.05

40
Pelagia Research Library



T. Damodharam et al Asian J. Plant Sci. Res., 2013, 3(2):38-41

Caritinoids are accessory pigments in photosyittssstems and protect chlorophyll against oxidastress in the
present experiment caritinids was decreased atn@Sy@F concentration by 53% over control Maximurordase
in caritinoids content was observed with highestosmtration of NaF under stress condition plaamiranes are
subjected to changes such as increase in perntgalniti loss of integrity.

CONCLUSION

In the present study NaF concentrations disturbsstied germination and early growth of seedlinghédu it was
reported that germination percentage and vigousxralso decreased by NaF, in addition to morpholddeatures
such as radical and plumule length and some bioicldsnsuch as photosynthetic pigments such asahttio-b
,caritinoids were also adversely affected by inseglaNaF concentration
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