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Abstract 

 

Seeds of mung bean (Vigna radiata (L.) Wilczek and groundnut (Arachis hypogaea L.) were treated with ultra violet 

(UV-C) radiation for 0, 5, 10, 15, 20, 30 and 60 minutes for the estimation of growth parameters and root infecting fungi like 

Macrophomina phaseolina (Tassi) Goid, Rhizoctonia solani Kühn and Fusarium spp. It was observed that both crop plants 

showed increment in shoot weight, shoot length, root length and root weight, leaf area and number of nodules when seeds of 

groundnut and mung bean were treated with UV-C for 10, 15, 30 and 60 minutes period. UV-C exposure for 0-60 minutes 

showed reduction in root infecting fungi whereas 15, 20 and 30 minutes exposure with UV-C gave significant result in 

increment of total chlorophyll and carbohydrate contents. 

 

Introduction 

 

Ultraviolet (UV) radiations considered as 

electromagnetic radiation ranges between 10 to 400 nm 

with energies between 3 to 124 eV. These radiations are 

invisible to human eye, having many beneficial and 

damaging effects. It is applicable in the treatment of skin 

diseases like psoriasis and vitiligo (Dawe et al., 2003). 

UV-B exposure causes the production of vitamin D in the 

skin which regulates calcium metabolism, immunity, cell 

proliferation, insulin secretion and blood pressure (Holick, 

2004). The germicidal effects of radiant energy from the 

sun was first reported by Downs & Blunt (1878).  

Inactivation of Escherichia coli on alfalfa seeds by 

ultraviolet (UV-C) irradiation was reported by Gonzales-

Dector et al., (2005). UV C light (UVC; wavelength, 200-

280 nm) has a germicidal effect on microorganisms in 

water, on surfaces, in air and it is used for disinfection 

both inside and outside hospitals (Sharp, 1939). 

Plant pathogens like fungi are considered as the most 

visible threats to sustainable food production (Cook, 

1994; Fravel, 2005).The diseases, have the capacity to 

cause heavy losses both in volume and to farmer's income 

(Hafiz, 1986). M. phaseolina (Tassi) Goid is considered to 

be a soil-borne pathogen and is able to infect several 

plants including groundnut (Arachis hypogaea) and 

mungbean (Vigna radiata) etc., (Sinclair, 1982; Ghaffar, 

1992). Of the various species of Fusarium Patch; F. 

oxysporium Schltdl. and F. solani (Mart.) Sacc. are known 

to cause root rot, stem rot and wilt diseases on wide range 

of plants (Booth, 1971) and are very common in 

agricultural fields of Pakistan (Ghaffar, 1992). R. solani 

Kühn exists as active mycelium in the soil, attacks over 

2000 species of plants (Parameter, 1970) and has been 

reported from at least 68 hosts in Pakistan (Mirza & 

Qureshi, 1978; Ghaffar, 1988; 1991). Root rot of crop 

plants, may involve attack of more than one pathogen 

(Dickinson, 1979; Elarosi, 1957). An interaction among 

the soil borne plant pathogenic fungi can influence the 

disease intensity and severity on many crop plants 

(Pieczarke & Abawi, 1978).The association of M. 

phaseolina, R. solani and F. solani are known to produce 

root and stem rot in soybean throughout the world (French 

& Kennedy, 1963; Sinclair & Gray, 1972).  

The main purpose of controlling plant diseases is to 

improve the growth quality and yield of crops (Stephan et 

al., 1988). Therefore the present study was carried out on 

effects of ultraviolet (UV-C <280 nm) light on 

enhancement of growth parameters and root infecting 

fungi of mug bean and groundnut plants. 

 

Materials and Methods 

 

Experimental setup: Sandy loam soil was obtained 

from experimental plot of Department of Botany, 

University of Karachi having pH 8.0 (Brady, 1990), 

moisture holding capacity of 40% (Keen & Raczkowski, 

1922), total nitrogen 0.079% (Mackenzie & Wallace, 

1954), 4 sclerotia/g soil of M. phaseolina was found by 

wet sieving technique (Sheikh & Ghaffar, 1975), 7% of 

R. solani on sorghum seeds used as baits 

(Wilhelm,1955) and 4000 cfu/g Fusarium spp., by soil 

dilution technique (Nash & Synder, 1962).  

Seeds of mung bean (Vigna radiata (L.) Wilczek and 

groundnut (Arachis hypogaea L.) were surface sterilized with 

1% calcium hypochlorite and air dried under laminar flow 

hood. These seeds were exposed to ultraviolet (UV-

C<280nm) radiations for 0, 5, 10, 15, 20, 30 and 60 minutes 

period. Five irradiated seeds were sown in 8cm diameter 

plastic pots, each pot containing 300g soil. The seeds treated 

with sterilized distilled water served as control. Each 

treatment was replicated three times and the pots were kept 

in screen house in randomized complete block design and 

watered regularly to maintain sufficient moisture required for 

the growth of plants. The data were recorded after 30 days of 

germination and the parameters taken into consideration 

were root length, root weight, shoot length, shoot weight, leaf 

area, and number of nodules. 

 

Estimation of root colonization by root rot fungi: One 

cm long root pieces, after washed in running tap water, 

were surface sterilized with 1% calcium hypochlorite and 

plated on PDA plates at five pieces per plate, 

supplemented with antibiotics (penicillin and 

streptomycin @ 200 mg/L). Petri dishes were incubated at 

room temperature and after one week, infection on roots 

by root infecting fungi was recorded. 

 

Estimation of chlorophyll: Fresh leaf material (1 g) was 

extracted with 80% of acetone, centrifuged at 1000 g (3 

times) for 5 minutes. Absorbance of extract was recorded 

at 645 and 663 nm (Maclachlan & Zalik, 1963). 

http://en.wikipedia.org/wiki/Electromagnetic_radiation
http://en.wikipedia.org/wiki/Psoriasis
http://en.wikipedia.org/wiki/Vitiligo
http://en.wikipedia.org/wiki/Vitamin_D
http://en.wikipedia.org/wiki/Insulin


ANUM SIDDIQUI ET AL., 

 

2222 

Estimation of carbohydrates: Fresh leaf material (0.5 g) 
were extracted in distilled water (10 ml) and centrifuged 
at 500 rpm twice for 5 minutes. Anthrone reagent (5.0 ml) 
was added in 0.5 ml plant extract, heated for 30 minutes 
and immediately placed in icecold. Optical density was 
recorded at 620 nm and amount of carbohydrate were 
calculated in µg/g by using standard curve (Yemm & 
Willis, 1954). 
 

Leaf area: Leaf area of largest leaf was measured by 
product of length (L), width (W) and correction factor 
(C.F) of mung bean (0.94) and groundnut (0.821) as 
suggested by Kathirvelan & Kataiselvan (2007) and 
Mendoza (1986). 
 

Data analysis: Data were subjected to analysis of 
variance (ANOVA) followed by the least significant 
difference (LSD) test and Duncan’s multiple range test to 
compare the treatment means (Gomez & Gomez, 1984). 
 

Result and Discussion 
 

Groundnut and mung bean seeds were treated with 

UV-C radiations for 0, 5, 10, 15, 20, 30 and 60 minutes 

improves growth parameters. Significant (p<0.001) 

increase in germination of mung bean was observed when 

seeds were treated for 30 minutes. However maximum 

shoot length, shoot weight and root weight were observed 

when seeds of mung bean were treated with UV-C for 15 

minutes while root weight was increased when seeds were 

treated for 30 minutes (p<0.01). Leaf area and number of 

nodules were maximum when seeds of mung bean were 

treated with UV-C for 10 and 30 minutes respectively 

(Table 1). Significant (p<0.05) increase in shoot length 

and shoot weight of groundnut seeds were attained when 

seeds were treated with UV-C radiation for 60 minutes 

whereas maximum root length, root weight and number of 

nodules were observed when seeds were treated with UV-

C for 30 minutes (Table 2). 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 seeds 

with UV was effectively used to increase crop 

productivity (Jdanova, 1962; Dubrov, 1977; Ghallab & 

Omar, 1998).  

 

Table 1. Effect of seed treatment with UV-C radiation on growth parameters of mung bean. 

Treatment  

(min.,) 

Germination 

% 

Shoot 

length (cm) 

Shoot 

weight (g) 

Root length 

(cm) 

Root 

weight (g) 

Leaf area 

(cm2) 

Number of 

nodule 

Control 66.66 13.00 0.36 10.53 0.17 3.57 9 

5 66.66 20.38 0.76 15.96 0.29 3.91 13 

10 60 14.79 0.75 17.24 0.38 12.03 15 

15 60 22.38 1.03 13.31 0.53 6.48 17 

20 60 18.56 0.59 14.49 0.27 5.54 17 

30 100 21.09 0.74 19.58 0.34 4.98 18 

60 73.33 18.64 0.66 14.15 0.24 5.17 9 

LSD0.05 14.17 2.98 0.26 6.42 0.31 0.67 9.76 

 

Table 2. Effect of seed treatment with UV-C radiation on growth parameters of groundnut. 

Treatment  

(min.,) 

Germination 

% 

Shoot 

length (cm) 

Shoot 

weight (g) 

Root length 

(cm) 

Root 

weight (g) 

Leaf area 

(cm2) 

Number of 

nodule 

Control 66.66 4.91 1.22 13.62 0.63 2.08 6 

5 73.33 6.65 1.86 13.64 0.20 2.98 8 

10 66.66 5.93 1.57 14.24 0.91 3.27 11 

15 66.00 6.67 1.71 16.34 0.87 3.67 11 

20 66.66 6.26 1.56 16.8 0.22 3.99 10 

30 53.33 5.9 1.86 18.39 1.38 3.84 11 

60 86.66 6.83 2.20 13.81 0.78 3.51 10 

LSD0.05 19.53 0.95 0.49 7.83 0.89 0.82 1.93 

 
Chlorophyll a content of mung bean seeds showed 

reduction when seeds were treated with UV-C for 10 and 
60 minutes whereas chlorophyll b increased in all 
treatments. However, maximum increment in chlorophyll 
content was recorded when seeds were treated with UV-C 
for 20 and 30 minutes (p<0.001). Chlorophyll b of 
groundnut leaves was more or less equal whereas 
chlorophyll a showed significant (p<0.05) increment 
when seeds were treated with UV-C for 15 minutes. 
Similarly carbohydrate content was maximum when seeds 
of mung bean and groundnut were treated with UV-C for 
15 and 30 minutes period (p<0.001) (Tables 3, 4). It was 
noted that chlorophyll a may be degraded first and it was 
due to stress (Kariola et al., 2005). Therefore it is 
suggested that radiation of crop plants with UV-C 

radiation is effective in enhancing growth parameters and 
reduction of root infecting fungi. 

The infection caused by root infecting fungi was 
reduced in all treatments. However, maximum reduction 
of Fusarium spp., R. solani and M. phaseolina on mung 
bean roots were recorded when seeds of mung bean were 
treated with UV-C for 5, 10, 15 and 20 minutes (p<0.01) 
(Table 5). Groundnut seeds when treated for 20, 30 and 
60 minutes intervals showed maximum reduction in 
infection of R. solani and M. phaseolina (p<0.05) (Table 
5). It was noted that UV-C radiations was lethal to 
bacteria, viruses, mold spores, yeast and algae but it was 
observed that the doses needed to inactivate these 
microbial spores vary (Hijnan et al., 2006). 
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Table 3. Effect of seed treatment with UV-C radiation on chlorophylls and carbohydrates of mung bean. 

Treatments 
Chlorophyll a 

(µg/g) 

Chlorophyll b 

(µg/g) 

Chlorophyll a+b 

(µg/g) 

Chlorophyll a/b 

(µg/g) 

Carbohydrates 

(µg/g) 

Control 0.44 0.35 0.8 1.35 5.33 

5 0.46 0.48 0.94 0.99 13.66 

10 0.41 0.43 0.85 0.98 14.33 

15 0.45 0.48 0.94 1.1 14.66 

20 0.47 0.58 1.05 0.83 13.66 

30 0.46 0.54 1.00 0.91 13.66 

60 0.37 0.47 0.84 0.84 10.33 

LSD0.05 0.189 0.164 0.216 0.647 2.74 

 

Table 4. Effect of seed treatment with UV-C radiation on chlorophylls and carbohydrates of groundnut. 

Treatments 
Chlorophyll a 

(µg/g) 

Chlorophyll b 

(µg/g) 

Chlorophyll 

a+b (µg/g) 

Chlorophyll a/b 

(µg/g) 

Carbohydrates 

(µg/g) 

Control 0.558 1.723 2.282 0.317 10.33 

5 0.586 1.734 2.319 0.336 14.86 

10 0.582 1.735 2.318 0.338 17.66 

15 0.598 1.732 2.331 0.345 15.33 

20 0.579 1.736 2.315 0.335 17.33 

30 0.588 1.737 2.325 0.337 18.66 

60 0.567 1.733 2.301 0.325 12.26 

LSD0.05 0.199 0.160 0.293 0.111 5.54 

 

Table 5. Effect of seed treatment with UV-C radiation on infection % of root rot fungi on groundnut and mung bean. 

Mung bean Groundnut 

Treatment  

(min.,) 
Fusarium spp. R. solani M. phaseolina Fusarium spp. R. solani M. phaseolina 

Control 100 100 100 100 100 100 

5 88.88 22.22 11.11 66.66 66.66 33.33 

10 55.55 33.33 22.00 33.33 33.33 22.22 

15 88.88 44.44 11.11 11.11 33.33 22.22 

20 88.88 11.11 33.33 44.40 22.22 22.22 

30 66.88 44.66 33.33 55.50 22.22 11.11 

60 88.88 66.66 44.00 33.31 22.22 11.11 

LSD0.05 59.54 61.60 40.91 56.30 58.60 51.2 
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