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ABSTRACT 
Field experiment was conducted with blackgram var. 

Vamban 3. By different levels (5, 10, 15 and 20 g m-2 day-1) 
of the cement dust to investigate the effect of foliar 
application on plant growth. The morphological growth 
parameters (shoot length, root length, number of root 
nodules, total leaf area, fresh weight, and dry weight) of 
blackgram were recorded periodically.  The yield 
parameters (number of pods, number seeds per pod, dry 
weight of pod, 100 seed weight and final yield) were 
recorded at the time of harvest. Both parameters were 
found to be decreased with the increasing levels of the 
applied cement dust. 

Key Word: Vigna mungo L, Morphology, Root nodules, 
Cement dust Pollution. 

INTRODUCTION 

Air pollution has become a major threat to the 
survival of plants in the industrial areas. Air pollutants, 
emitted from various industries in particularly, cause 
damage of plant leaves, impairs plant growth, and limit 
productivity according to the sensitiveness of the plants 
to pollutants (Ulrich, 1984). Thus, pollution stress can 
alter plant growth and quality and the effects are often 
extensive (Sagar et al., 1982). Rapid urbanization and 
industrialization in recent years has escalated the 
demand for cement not only in India but worldwide. 
The accompanying growth of cement industries in India 
has consequently magnified the pollution problem. 
Cement industries are regarded to be highly-pollution 
prone, especially with regard to particulate emission. 
They also play a vital role in the imbalance of the 
environment and produces air pollution hazard. 

Cement industries pollute the environment in the 
form of dust in the surrounding areas and their products 
escape during factory processing (Uma et al., 1994; 
Ayanbamiji and Ogundipe, 2010). Cement dusts can be 
emitted at every stage of the manufacturing process of 
the cement: extraction of the raw material, crushing, 
production, packaging and loading of finished cement 
(Bankole, 2003). Solid particles released from cement 
factory can have negative effects on air quality. The 
particles can enter into soil as dry, humid or occult 

deposits and can undermine its physico-chemical 
properties. Cement dust spread along a large area 
through wind, rain, etc., and are accumulated in and on 
plants, animals, and soil and it shows negative effects 
(Ayvaz, 1992). Accumulation of particulates on leaves 
may cause foliar injury, reduction in yield, changes in 
the rate of photosynthesis, transpiration, uptake and 
accumulation of minerals and energy in plants. In 
addition, it caused various diseases in humans beings 
such as asthma, chronic bronchisis, tuberculosis, head 
ache and lung cancer in human beings. The objective of 
this study, therefore, was to invest igate the effect 
of cement dust appl icat ion on the growth 
characters of Vigna mungo L. 

MATERIALS AND METHODS 

Seed material:The seeds of blackgram (Vigna mungo 
L. Hepper var. Vamban 3) were procured from National 
Pulse Research Station, Regional Research Station of 
Tamil Nadu Agricultural University located at Vamban, 
Pudukkottai district, Tamil Nadu, India. The healthy 
seeds were chosen and used for both laboratory and 
field experiments.  

Germination studies 

The healthy seeds of blackgram var. Vamban 3 were 
surface sterilized with 0.2 per cent of HgCl2 for two 
minutes and thoroughly washed with tap water. Fifteen 
seeds were equispacially arranged in plastic cups (3 cm 
in height 12 cm width)  with various amount (5, 10, 15 
20, 25 and 30 g) of cement dust each mixed with 200 g 
soil (Raajasubramanian et al., 2011a&b). The control 
set was maintained without cement dust. Uniform 
irrigation was done by tap water. Three replicates were 
maintained for each treatment including the control. The 
germination percentage, seedling length, seedling fresh 
weight and dry weight were measured on the 7th day 
after old seedling. The values of vigour index and 
tolerance index were also calculated (Plate-I).  

Germination percentage: Germination refers to the 
initial appearance of radicle by visual observation. The 
number of seeds germinated in each treatment was 
counted on each and every day upto 7th day after 
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sowing. Germination percentage was calculated by 
using the following formula: 

Germination percentage = 100  
sown seeds ofnumber  

germinated seeds ofnumber  Total

Total 

Seedling length (Cm/seedling): Fifteen seedlings were 
randomly selected on 7th day from each treatment to 
record the seedling length. The length, of the 
blackgram var. Vamban 3 seedlings was measured by 
using a centimeter scale and the values were recorded. 

Fresh weight and dry weight (g/seedling): Fifteen 
seedlings were measured and their fresh weight was 
taken by using an electrical single pan balance. They 
were dried in a hot air oven at 80 C for 24 hrs and their 
dry weights were recorded with an electrical single pan 
balance and they were expressed in grms/seedling.  

Vigour index: Vigour index of the seedlings was 
calculated by using the formula proposed by Abdul-
Baki and Anderson (1973), as follows: 

Vigour index = Germination percentage 

 

seedling length. 

Tolerance index: Tolerance index of the seedlings 
were calculated by using the formula proposed by 
Turner and Marshal (1972) as follows:  

        

control the in root longest of length Mean

treatment the in root longest of length Mean 
index   Tolerance

 

Field preparation: 

The field was thoroughly ploughed three times before 
seed sowing. The entire field was irrigated with bore well 
water for two days before sowing.  Blackgram seeds were 
sown with a spacing of 20 

 

20 cm. Field management 
were employed under usual agronomical practices. 

Cement dust treatment: Different amounts (5, 10, 15, 
and 20 g m-2 day-1) of cement dust were applied daily on 
the aerial parts of the experimental crops. The crops 
grown without cement dust were treated as the control. 

Plant samples were collected randomly at various stages 
(15, 30, 45 and 60 DAS) of its growth and used for recording 
morphometrical observations like: shoot length, root 
length, number of root nodule, total leaf area, fresh 
weight, dry weight, and yield of crop plants. Five plants 
were selected from each treatment including control for 
recording various morphological parameters. 

Shoot length and root length: Five plant samples were 
collected at 15, 30, 45 and 60 DAS to record the shoot 
length and root length by using cm scale. 

Number of root Nodule: Five plants from each plot 
with intact roots were removed with the help of digging 
fork. The root with root nodules were carefully 
separated from the soil and thoroughly washed with tap 
water to remove the soil. Pink coloured nodules were 

counted as effective nodules and the number of nodules 
were recorded. 

Total leaf area: The total leaf area was calculated by 
measuring the length and width of the leaf as described 
by Yoshida et al. (1972), as follows: 

Leaf area (cm2) = K 

 
length 

 
breadth  

Where 

K = Kemp s constant (for dicot leaves 0.66) 

Fresh weight and Dry weight: The plant samples 
taken for morphometric studies were used for the 
determination of fresh weight and dry weight of plant 
material. They were dried in a hot air oven at 80 C for 
24 hrs and their dry weight was measured by using an 
electrical single pan balance.   

Yield Parameters 

Number of pods per plant: Five plants were selected 
at random in each plot and the number of pods per plant 
was recorded. 

Number of seeds per pod: The seeds were removed 
from the pod and the total number of seeds was counted 
and expressed in number of seeds per pod. 

Dry weight of pods per plant: The pods were 
separated from the plant and their dry weights were 
measured by using an electrical single pan balance and 
it was expressed in g/plant. 

Hundred Seed weight: 100 mature seeds were 
collected from test crop and their dry weights were 
recorded by using an electrical single pan balance. 

Seed yield: The yield of black gram was collected from 
which experimental plot and expressed in kilogram per 
hectare. 

RERSULTS  
Germination studies 

The effect of cement dust on germination studies of 
blackgram are presented in Figs 1 and 2 (Plate-I). The 
highest germination percentage (100), seedling length 
(19.36 cm/seedling), fresh weight (0.986 g/seedling), 
dry weight (0.349 g/seedling), vigour index (1836.0) 
were observed in the control plants. The lowest 
germination percentage (21) was recorded in 30 g 
cement dust treatment mixed with 200 g of soil. 

The lowest seedling length (9.31cm/seedling), fresh 
weight (0.364 g/seedling),   dry weight (0.135 
g/seedling), vigour index (600.4) and tolerance index 
(0.59) were observed in 25 g cement dust treatment 
mixed with 200g soil. Germination of seeds was noticed 
in 30 g of cement dust mixed with 200 g of soil and 
there is lowest number of seedling growth was observed  
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in this concentration, when compared to other 
treatments. 

Field experiment 

Shoot length: The effect of cement dust on shoot length 
of blackgram at various stages of growth is presented in 
Fig 3. The highest shoot length (16.685, 21.843, 28.019 

and 34.802 cm/plant) was obtained at 15, 30, 45 and 60 
DAS of control plant. Similarly, the lowest shoot length 
(5.705, 9.113, 13.142 and 20.436 cm/plant) was 
recorded in the 20 g m-2 day-1 of cement dusted plants at 
15, 30, 45 and 60 DAS respectively.    

   

Fig. 1. Effect of cement dust on germination percentage (%), seedling length (cm/seedling) and fresh weight 
(g/seedlings) of blackgram seedlings     
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Fig. 2. Effect of cement dust on dry weight (g/seedling), vigour index and tolerance index of blackgram 
seedlings  

 

        Fig. 3. Effect of cement dust on shoot length (cm/plant) of blackgram at various stages of its growth 
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Root length: The effect of various amount of cement 
dust on root length of blackgram at various stages of its 
growth was given in fig 4. The highest root length 
(10.218, 13.803, 17.791 and 21.293 cm/plant) was 
observed in control plants at 15, 30, 45 and 60 DAS 
respectively. Similarly, the lowest root length (3.511, 
4.762, 8.134 and 12.652 cm/plant) was observed in 20 g 
m-2 day-1 cement dusted plants at 15, 30, 45 and 60 DAS 
respectively.  

Number of root nodules: The effect of cement dust on 
number of root nodule of blackgram was presented in 
Fig 5. The highest number of root nodules (29.22, 
38.32, 50.23 and 45.23 nodule/plant) was observed at 

15, 30, 45 and 60 DAS in control plants. Similarly, the 
lowest number of root nodules (7.45, 13.28, 19.96 and 
16.28 nodule/plant) was recorded in the 20 g m-2 day-1 

of cement dusted plants at 15, 30, 45 and 60 DAS 
respectively.  

Total leaf area: The effect of cement dust on total leaf 
area of blackgram was presented in Fig 6. The highest 
total leaf area (54.519, 78.323, 86.402 and 
71.01cm2/plant) was recorded in control plants. The 
lowest total leaf area (19.859, 29.985, 58.785 and 
41.258 cm2/plant) was observed in 20 g m-2 day-1 of 
cement dusted plant at 15, 30, 45 and 60 DAS 
respectively.  

 

          Fig. 4. Effect of cement dust on root length (cm/plant) of blackgram at various stages of its growth 

 

Fig.5. Effect of cement dust on number of root nodule (nodules/plant) of blackgram at various stages of its 
growth     
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