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ABSTRACT   

In ground water which is used for drinking purpose 1.5mg/l of fluoride is permissible. Isdu and 
Ajanda villages of Alirajpur district of Madhya Pradesh are completely affected with fluoride 
content. The experiments were carried out for the entire life cycle of 120 days of wheat. Irrigation 
treatment was given with different concentration of   NaF 4 -18 mg/l.  Studies showed that when 
the concentration of NaF increases the root and shoot length decreases. Number of seeds is also 
decreased. Germination percentage and vigour index was found 83.60 % and 33.22 % 
respectively. This indicates that it is decreased by NaF and it is also affect the morphological 
characters of wheat. 

 
Key word: Fluoride toxicity, NaF concentration, germination percentage, vigour index and morphological 
characters. 
 

 
 
INTRODUCTION 
Water is the most crucial for sustaining life and it is 
required in almost all the social activities like 
drinking, irrigation, industrial purpose etc. People 
are totally dependent for their livelihoods on water 
and its demand increasing day by day for 
economical and developmental activities. Drinking 
water is an important resource that needs to be 
protected from pollution and biological 
contamination. Underground water is clean but it 
depends upon quality and quantity of materials 
dispersed and dissolved in it (Tambekar and 
Neware, 2012). Physico chemical analysis of water 
is most important aspect to determine the quality 
of water for its best uses to human    and 
agricultural purpose for plants (Dhonde and 
Kulkarn, 2012). Fluoride is present in ground water 
sources and it is an essential element for life at low 
concentration. Ground water is the major sources 
of irrigation in cultivated crops like Wheat and 
other plant species. Manures contain plant 
nutrients and minerals in small quantities It 
improvement of soil quality (Naikwade, 2014). 

Some physiological process is affected by fluoride 
like plant growth, leaf necrosis, leaf tip burn and 
chlorosis etc. (Miller et al., 1999; Elloumi et al., 
2005).  Triticum aestivum (Wheat) and other plants 
are sensitive for fluoride and it is absorbed by its 
roots. (Kamaluddin and Zwiazek, 2003).Isdu and 
Ajanda villages of Alirajpur district of Madhya 
Pradesh is one of the Fluorosis endemic areas with 
high fluoride concentrations in the Aquifers and 
soil. As majority of water for drinking and irrigation 
in this semi-arid region comes from aquifers, such 
high levels of exposure to fluoride are of great 
concern. Wheat (Triticum aestivum) is one of the 
oldest and most important cereal crops of the 
Poaceae family and its grain is edible. The 
disintegration of crystalline rocks and 
consequential formation of soil contain excessive 
fluorine. Fluoride (NaF) contamination of soil, 
water and vegetation create adverse effect on the 
living beings. The Alirajpur is located at 220.19’ N 
and 740.22’ E at the East central border of Madhya 
Pradesh, India. It is covers 3182 square kilometres. 
The average rainfall of the district is 850 mm and



 http://jsrr.net 160                                ISSN: 2249-7846 (Online) 

Aske and Iqbal 

temperature ranges between 230-300 C. Mahee and 
Narmada rivers flow in this area which are the 
major sources of irrigation and minor sources are 
tube well, hand pump and well etc.  
 
MATERALS AND METHODS 
The experiment was conducted in the department 
of Botany, Govt. Holkar Science College, Indore 
(Madhya Pradesh) from November 2010 to March 
2011 during winter season. Certified seeds of 
wheat (Triticum aestivum Var.LOK-1) were 
procured from agricultural research station, Indore.  

Wheat plants were raised from seeds in the 
earthen pots filled with sandy - loamy soil and 
vermi compost in the 1:1 ratio. There are 10 seeds 
were kept in each pot and then thinned down to 
five plants per pot after 15 days of germination. In 
the experiment, 3 replicates of each pot set viz. 
Control, 4 mg/l, 8 mg/l, 12 mg/l, 16 mg/l and 18 
mg/l solution of NaF. The plants were watered with 
the respective concentration of NaF thrice a week 

throughout the experimental period (5 November 
2010 to 5 March 2011). Stock solution of 100 mg/l 
Naf concentration was prepared by dissolving 
0.221 gm of NaF in 1000 ml of water. Serial dilution 
of stock solution was done to get the desired 
concentration (APHA 2005, WHO, 1971). 

The Petri – plates were incubated in BOD at 
28ºC.The number of seeds germinating every day 
were recorded and length of radical and plumule 
was measured and statistical analysis was done. 
Germination percentage was recorded on 3rd day 
after seed sowing. Germination percentage (GP) 
was calculated according to the international seed 
testing association (ISTA) methods (Saupe, 2009). 
 
GP = Seeds germinated/Total seeds x 100.   
Vigour index was calculated as per equation by 
Abdul and Anderson 1973. 
 
Vigour index = (Root length +Shoot length) × 
Germination percentage 

 
RESULTS AND DISCUSSION 

Table -1 Germination percentage of wheat  

 
Table -2 Effect of NaF on morphological characters of by different concentration in pot experiment 

Parameters  

Control 
(Mean ± 
S.D.) 

4 mg/l 
(Mean ± S.D.) 

8 mg/l 
(Mean ± S.D.) 

12 mg/l 
(Mean ± 
S.D.) 

16 mg/l 
(Mean ± 
S.D.) 

18 mg/l 
(Mean ± 
S.D.) 

Shoot length in cm 8 ± 1.00 6.5 ± 0.141 5.57± 0.257 4.25 ± 0.028 3.53 ± 0.042 2.7 ± 0.007 

Root length  in(cm) 6 ± 0.200 5.7 ± 0.140 4.49 ± 0.007 3.8 ± 0.140 2.45 ± 0.014 2 ± 0.212 

  Vigour index 0.17± 0.017 0.89± 0.021 0.72 ± 0.007 0.6 ± 0.007 0.55 ± 0.021 0.46 ± 0.007 

Shoot  dry weight in 
(g) 2 ± 0.200 1.84 ± 0.021 1.66 ± 0.007 1.44 ± 0.007 1.45 ± 0.014 1.22 ± 0.028 

Root dry weight in 
(g) 2.92 ± 0.030 2.42 ± 0.014 1.96 ± 0.007 1.55 ± 0.035 1.26 ± 0.001 1.1 ± 0.007 

 
The seed germination as affected by 

treatment of NaF is shown in Table -1. Germination 
percentage of Triticum aestivum var.Lok-1 was 
recorded as 83.60 %. The Effect of different 
concentration of NaF on morphological characters 
is also analysed and summarized in Table -2. In 
Control, Root length and Shoot length were noticed 
as 6 and  8 cm whereas Shoot  dry weight, Root dry 
weight were observed as 2 and 2.92 gm 

respectively and Vigour index was measured as 
0.17. However, Shoot weight, Root weight,  Shoot  
dry weight, Root dry weight were measured as; 6.5, 
5.57, 4.25, 3.53 and 2.7 gm ; 5.7, 4.49, 3.8, 2.45 and 
2 gm; 1.84, 1.66, 1.44, 1.45 and 1.22 gm; and 2.42, 
1.96, 1.55, 1.26 and 1.1 gm respectively, whereas, 
Vigour index were noticed as 0.89, 0.72, 0.60, 0.55 
and 0.46 at 4 mg/l, 8 mg/l, 12 mg/l, 16 mg/l and 18 
mg/l of fluoride concentration. 

 
 

S.No. Crop name No. of normally germinated seeds Total no. of seeds Percentage 

1 Wheat 209 250 83.60% 
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The present study shows that the NaF 
concentration affects the root length, shoot length, 
number of seeds and dry weight at maturity of 
plants. It indicates that the morphological 
character is affected as NaF concentration 
increased. According to Bhargava and Bhardwaj 
(2011) and pant et al. (2008), at 0.02 mg/l NaF 
causes significant reduction in root and shoot 
length. Similar findings were also observed by 
Saxena and Nathawat (1990). They studied the 
germination behaviour of Hordium vulgare with 
reference to increasing concentration of sodium 
fluoride. The seed germination and seedling growth 
were also inhibited by increasing concentration of 
sodium fluoride. Mathur (1992) observed the 
reduction in fresh and dry weight, productivity, 
reduced leaf surface area and stunted growth of 
plants. More or less similar patern have been 
reported by Verma and Kumar (2003), Weinstein 
and Davison (2004); Aske and Iqbal (2013).  
Gautam et al. (2010) observed the transfer of 
fluoride from one tropic level to another and 
accumulation of fluoride in the food chain, food 
items were collected from Nawa tehsil in Nagaur 
district (Rajasthan) and analyzed. These authors 
analyzed leafy vegetables like spinach, radish 
leaves, Sarso leaves and found that spinach (25.70 
μg/g) showed maximum fluoride concentration. 
Arora and Bhateja (2014) found that irrespective of 
fluoride concentration in soil, the fluoride 
concentration in potato was found to be more as 
compared to rice and wheat in Mathura (UP).Yadav 
et al. (2012) studied the fluoride accumulation in 
crop (wheat) and vegetables (potato and tomato). 
According to these authors, the fluoride content of 
cereal crop was found to be higher than that of 
vegetables. Maximum fluoride concentration was 
found in wheat i.e. 14.3 μg/g where fluoride 
concentration in water samples was found 6.2 
ppm. Thus, the present study is also in agreement 
with the findings of previous authors.  
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