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In this study, morphological and physiological effects of the stress with the UV-C rays on the 
industrial Atlanta type beans (Phaseolus vulgaris L. Cv, Atlanta) were analyzed. The plants were 
raised in an automated green house with the ecological conditions. The plants were grown in the 
green house with UV-C lamb (250) for 6, 8, 10, 12 and 14 days. After which their root lengths and 
seeding heights in their leaves and feather structure in their leaves were analyzed. It was 
observed that seedling height was reduced by the exposure of UV-C. At the end of the 14 days, 
chlorophyll a, b and total chlorophyll were also measured in the leaves.  Total chlorophyll content 
significantly decreased in the UV-C exposed plants. Similarly, chlorophyll a and b were also 
significantly decreased in the leaves of plants exposed to UV-C. It was concluded that exposure 
to UV-C rays adversely effected the growth and photosynthesis in the bean plant.  
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Radiation is the part of the non-ionizing 
region of the electromagnetic spectrum that 
comprises approximately 8-9 % of total solar 
radiation Frederick, 1993. UV is traditionally 
divided into three wavelengths. UV-C (200-
280 nm) is extremely harmful to living 
organisms, but not relevant under natural 
conditions of solar irradiation. UV-B (280-320 
nm) is of particular interest because although 
this wavelength represents only approximately 
1.5 % of the total spectrum, it can have a 
variety of damaging effects in plants. UV-A 
(320-400 nm) represents approximately 63 % 
of the incoming solar radiation and is the least 
hazardous part of UV radiation (Hollosy, 
2002). Studies of more than 300 plant species 
and cultivars have been carried out, and 
about 50 % have been considered sensitive, 
20-30 % moderately sensitive and the rest 
incentive to UV-B radiation (Teramura et al. 
1990; Teramura and Sullivan, 1994). 

 
Photosynthesis is one of the most studied 

processes under UV-B accompanied mainly 

by growth experiments. Despite the diversity 
of UV targets in plants, it seems that the 
photosynthetic apparatus is among the main 
action sites of UV- B, and its damage 
contributes significantly to the overall UV-B 
damage (Kulandaivelu et al. 1993). The 
effects of UV-B radiation do not seem to be 
evenly distributed between the two 
photosystems. Based on variety of 
experiments, a general consensus has 
emerged that UV- B has little or no effect on 
PSI as compared to PS II (Bornman, 1989).  

 
The lack of UV effect on PSI can be 

demonstrated by adding an artificial donor 
couple to UV-B treated chloroplasts, whereby 
nearly all function is restored (Kulandaivelu 
and Nourudeen, 1983).UV-B radiation may 
inhibit PSI mediated cyclic 
photophosphorylation (Pang and Hays, 1991). 
Inhibition irradiation has also been observed, 
but its impairment was much less pronounced 
than that of PS II. Critical comparison of the 
published data is often complicated by the 
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essentially different light presence or absence 
of visible light and different light intensities. 

 
UV radiation has been shown to cause 

alterations in physiological and biochemical 
processes as well as in plant morphology. 
Plants exposed to UV radiation commonly 
respond by reducing the penetration of the 
radiation. Given the lack of uniformity and 
range of exposures used, it is difficult to 
generalize about the exact sites of UV-B root 
anatomy have been well- documented in 
numerous plant (Tevini et al. 1981, Tevini, 
1993). These changes include an increase in 
leaf thickness has been interpreted as a 
protective mechanism against and showed 
that with UV-C not only epidermal cells were 
damaged, but mesophyll cells as well 
(Bornman et al, 1983). The main purpose of 
controlling plant is to improve the growth and 
development quality. Therefore the present 
study was carried effects of ultraviolet (UV-
C<280 nm) light on growth parameters. 

 
MATERIALS AND METHODS 

This study was conducted in biology 
department of Pamukkale University, 
Phaseolus vulgaris L. is a member of the 
Leguminaceae family. Seeds of savory were 
sterilized with 10 % sodium hypochlorite for 
10 min. then soaked in distilled water. The soil 
used in pots was obtained from a field, and 
mixed with sand (6:5 v/v). The mixture was 
autoclaved at 121 ºC for 3 h before use. The 
germinated seeds were grown in 15 pots 
measuring 0.6 m

2
 in diameter in auto 

greenhouse. 
 
One set served as the control, another set 

received UV-C (254 nm) radiation for 14 days, 
which was produced by germicidal lamp 
(Philips CE lamp, TUV C 30 w / G30 T8, 
made in Holland that provided an irradiation 
dose of approximately 18500 Lx. Plants were 
grown at 24/ 20 ºC (day/night) 16 h of light 
and 8h of dark, and were alternately watered 
with water.  

Plant height, root length and fresh weight 
were measured immediately after removing 
the plants from the experimental field. Leaves 
of all plants from each treatment were 
counted and average number of leaves per 
plant was calculated. Chlorophyll a, b total 
chlorophyll were measured with the UV 
spectrophotometer (Chebios UV-VIS). 

 

RESULTS AND DISCUSSION 
In present study, bean plant was treated 

with UV-C radiations for 6, 8, 10, 12 and 14 
days. In comparison with the control plants, 
root length was not significantly changed by 
UV-C exposure, but shoot length decreased 
and this reduction was just significant in UV-C 
exposed plants. Leaves shrink significantly in 
UV-C exposed to plants morphologically. 
Seedling height decreased and this reduction 
was just significant in UV-C exposed to plants 
(Table 1). Leaf size decreased significantly in 
UV-C exposed plants, but shoot length 
increased.  

Total chlorophyll content significantly 
decreased in the UV-C exposed plants (Table 
2). Similarly, chlorophyll a and b were also 
significantly decreased in the leaves of plants 
exposed to UV-C.  The changes observed in 
the growth of the bean primary leaf can be 
related to the lower growth rate and earlier 
decline in growth found under UV-C.  

Numerous studies have investigated the 
effects of elevated UV-C on plants, and have 
shown a diverse range of responses including 
changes at the physiological, morphological, 
biochemical levels. Shiozaki et al. (1999) 
recorded that shoot length and fresh weight of 
pea plants was enhanced by treatment with 
UV radiation. Many researchers observed that 
pre-sowing treatment of seed with UV was 
effectively used to increase crop productivity 
(Jdanova, 1962; Dubrov, 1977; Ghallab and 
Omar, 1998). Groundnut and mug bean seeds 
were treated with UV-C radiations for 0, 5, 10, 
20, 30 and 60 minutes improves growth 
parameters. Significant (p<0.001) increase in 
germination of mug bean was observed which 
seeds were treated for 30 minutes. Leaf area 
and number of nodules were treated with UV-
C for 10 and 30 minutes respectively. 
Shiozaki et al. (1999) recorded that shoot 
length and fresh weight of pea plants was 
enhanced by treatment with UV radiation. 
Chlorophyll a content of mug seeds showed 
reduction when seeds were treated with UV-C 
for 10 and 60 minutes whereas chlorophyll b 
increased in all treatments. It was noted that 
chlorophyll a may be degraded first and it was 
due to stress (Kariola et al. 2005).  

UV exposure decreased plant length and 
this decrease was significant in the UV-C 
exposed plants. The growth of many species 
is reduced in response to UV treatment. 
Similar changes have been observed in  
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Table 1. The effect of UV-C rays of the bean seedling height (cm) 

Period (Day) Control UV- C effective 

6 0.55 ±0.191 0.43 ±0.149 

8 3.50 ±0.411 1.627± 0.247 

10 10.47±2.11 4.600 ±0.650 

12 15.18±1.64 5.924 ±0.590 

14 17.49±1.72 6.054 ±0.580
**
 

**
t (p<0.0001) 

 

Table 2. Chlorophyll a, b and Total chlorophyll 

 Chlorophyll a 
(mg/g leaves) 

Chlorophyll b 
(mg/g leaves ) 

Total chlorophyll 
(mg/g leaves) 

Control 0.217 ± 0.033 0.172 ± 0.009 0.390 ± 0.031 
UV-C 0.130±0.009

**
 0.072±0.019

**
 0.202 ± 0.023

**
 

**
t (p<0.0001) 

 
Capsicum longum. Fagopyrom tataricum , 

Pisum sativum, strawberry and sweet flag. 
Since plant growth and development are 
closely related to the concentration of some 
endogenous plant growth regulators, such as 
IAA, therefore it is possible that the reduction 
in growth is a consequence of IAA reduction 
36. In this present study we found that UV-C 
decreased savory plants fresh weight. Similar 
changes have been observed in many 
species. Our study plant also it has been 
shown that UV-C radiation exposure caused 
the reduction of biomass. Since 
photosynthesis is very important process in 
plant as it determines biomass increase thus 
plants biomass reduction is related to 
inhibition of photosynthesis by UV radiation. 
The observed reduction in leaf length is a 
common response to UV-B and this has been 
demonstrated in a variety of species including 
oat tomato Lycopersicon esculentum; (Ballare 
et al. 1995). In the present study UV-C 
significantly reduced the lenght of 14- day old 
bean primary leaves, and this is comparable 
to the reduction in leaf lenght found in 
Phaseolus vulgaris. UV-C radiation 
significantly reduced number of leaves per 
plant. TTH experimental results showed that 
UV irradiation caused the reduction of the 
contents of chlorophyll and carotenoid of 
savory leaves. Similar changes have been 
observed in Capsicum annuum. Pigments of 
the photosynthetic apparatus can be 
destroyed by UV-C radiations, with 

concomitant loss of photo synthetic capacity. 
It was concluded that exposure to UV-C rays 
adversely effected the growth and 
photosynthesis in the bean plant.    
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