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Abstract 
The present investigation “A study on cadmium toxicity in chilli grown on alluvial soil” comprising of 

pot experiment was conducted on chilli (JM-218) and brinjal (JB-64) in a pot house located in the 

premises of College of Agriculture, Jabalpur (M.P.), during rabi seasons of 2007 – 08 and 2008-09 with 

the treatment combinations consisting of 8 cadmium (Cd) levels (0, 2.5, 5, 10, 20, 40, 80 and 160 mg kg-

1) and 2 FYM (0 and 10 t ha-1). These 16 treatment combinations were replicated three times. The 

maximum level of Cd (160 mg kg-1) decreased the fresh fruit yield of chilies to the tune of 92% 

respectively over respective control. The FYM (10 t ha-1) application showed its beneficial effect on fruit 

yield of chili. 
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Introduction 

Chili (Capsicum annum) commonly known as “Mirch” in Hindi, is indispensable in the 

individual kitchen. Chili is one of the most valuable cash crop produced almost everywhere 

from kitchen garden to truck farming. Its unripe fruits are mostly pungent used as table 

vegetable in salads, and ripe fruits as a spice condiment. Fruits are nutritious, colourful and 

aromatics giving individually to food dishes with different recipes. Its pungency factor 

capsaicin is an alkaloid, used in medicine. 

Effect of organic manure like FYM on maintaining the physico-chemical properties of soil has 

been unequivocally accepted. The use of organic materials boosts the crop production and 

increases the soil fertility of the soil as it may reduce the desorption of toxic metals in soil due 

to formation of various insoluble compounds. The soil organic matter present in the solid 

phase acts as an exchanger and chelator, thereby decreasing free metal activity with increasing 

pH. Soil organic matter is also dissolved in the soil solution. The dissolved organic matter 

increases with higher pH and significantly enlarges the pool of organic ligands in the soil 

solution. The release of dissolved organic ligands into solution could decrease the free Cd++ 

activity in the soil solution even asorgano-Cd complexes increase the concentration of 

dissolved Cd (Pavlikova et al., 2006) [5]. The application of organic materials in polluted soils 

may form complexes with metals ions and reduce their absorption by plants  

Knowledge of cadmium uptake and/or partitioning within chili and brinjal would facilitate 

reduced cadmium consumption by humans. Furthermore, on understanding of the 

physiological basis of Cd uptake and distribution may also be useful in breeding varieties of 

chili and brinjal that contain less cadmium in the edible portion (s). This would minimize 

health risk associated with continued vegetable production on moderately polluted soils. 

Therefore the present study was planned to study the cadmium toxicity in chiligrown on 

Alluvial soil. 

 

Materials and Methods  

The present investigation “A study on cadmium toxicity in chilli and brinjal grown on alluvial 

soil” comprising of pot experiment was conducted on chili (JM-218) and brinjal (JB-64) in a 

pot house located in the premises of College of Agriculture, Jabalpur (M.P.), during rabi 

seasons of 2007 – 08 and 2008-09 with the treatment combinations consisting of 8 cadmium 

(Cd) levels (0, 2.5, 5, 10, 20, 40, 80 and 160 mg kg-1) and 2 FYM (0 and 10 t ha-1). These 16 

treatment combinations were replicated three times. Five kilogram soil belonging to alluvial 

soil was packed in pots and exquisite quantity of Cd and FYM were added. After one week of 

incubation at field capacity, chilies seedlings were transplanted.  
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Recommended package and practices were followed for 

growing of chilies. The treatment effect on growth, uptake 

and yield parameters of chiliesand soil properties was studied. 

The data were analyzed statistically by Completely 

Randomized Design (Asymmetrical Factorial). 
  

Results 

Yield parameters 

Number of fruits per plant, length of fruits and fruit girth 

The number of fruits per plant, length of fruits and fruit girth 

of chilies and brinjal at final picking of fruits (Table 1 and 2) 

were invariably affected significantly due to Cd and FYM 

application in both the year of investigation. The number of 

fruits per plant, length of fruits and fruit girth of chilies and 

brinjal were unaffected due to interactive effect of Cd and 

FYM at all successive growth stages. The maximum number 

of fruits per plant, length of fruits and fruit girth was recorded 

with control (0 mg Cd kg-1) and thereafter a significant 

decreasing trend in the number of fruits per plant, length of 

fruits and fruit girth of both crops were noticed with each 

incremental level of Cd i.e. 2.5, 5, 10, 20, 40, 80 and 120 mg 

kg-1.  

The maximum number of fruits per plant, length of fruits and 

fruit girth of chilies 124, 10.28 cm and 1.46 cm, and 31.67, 

5.21 cm and 8.73 cm, respectively were observed with control 

(Cd0).The maximum level of Cd (160 mg kg-1) decreased the 

number of fruits per plant, length of fruits and fruit girth of 

chilies and brinjal to the tune of 87%, 43% and 42%, and 

53%, 18% and 24%, respectively over control. Application of 

FYM (10 t ha-1) with Cd0 showed favourable influence by 15, 

35 and 14%, and 8, 5 and 4% at 60, 90 and 120 DAT, 

respectively on number of fruits per plant, length of fruits and 

fruit girth. 
 

Weight of single fruit and test weight 

The single fresh fruit weight (single dry fruit weight of 

chilies) and test weight of chilies and (Table1) were 

invariably affected significantly due to Cd and FYM 

application in both the year of investigation. The single fresh 

fruit weight (single dry fruit weight of chilies) and test weight 

of chilies and brinjal were unaffected due to interactive effect 

of Cd and FYM at all successive growth stages. The 

maximum single fresh fruit weight (single dry fruit weight of 

chilies) and test weight was recorded with control (0 mg Cd 

kg-1) and thereafter a significant decreasing trend in the single 

fresh fruit weight (single dry fruit weight of chilies) and test 

weight of both crops were noticed with each incremental level 

of Cd i.e. 2.5, 5, 10, 20, 40, 80 and 120 mg kg-1.  

The maximum single fresh fruit weight (single dry fruit 

weight of chilies) test weight of chilies 2.5 g (0.70 g) were 

observed of fully matured fruits, respectively with control 

(Cd0). The maximum level of Cd (160 mg kg-1) decreased the 

single fresh fruit weight (single dry fruit weight of chilies) 

and test weight of chilies to the tune of 46% (24%) 

respectively over control. The reduction in single fresh fruit 

weight (single dry fruit weight of chilies) and (higher 

susceptibility of cadmium uptake) capacity (Sree., 2004). 

Application of FYM (10 t ha-1) with Cd0 showed favourable 

influence (28 (38) and 24%, and 4 and 23%, respectively) on 

single fresh fruit weight (single dry fruit weight of chilies) 

and test weight. 

 

Yield  

Fruit yield of chilies  

Apart from individual effect, combined effect of FYM and Cd 

was also significant with respect to fruit yield at final picking 

of fruits (Table 2). This implies that the beneficial effect of 

FYM and Cd on chilies accelerated further, if used 

simultaneously. Such beneficial effects of FYM and Cd 

application at lower rates have been reported by Saini and 

Gupta (1997) [7] in light and heavy textured soils. They also 

observed that the level of 80 mg Cd kg-1alleviated mean grain 

yield of wheat by 14.06% in clay loam soil. Similar results 

have been reported by Ratan et al., 2006 [6] who observed 

some beneficial effect of Pb and Cd at their lower doses and 

toxicity at higher levels. In the experimental soil (Alluvial), 

the maximum fresh fruit yield of chilies and brinjal was 

recorded with control (0 mg Cd kg-1) and thereafter a 

significant decreasing trend in the fresh fruit yield of chilies 

was noticed with each incremental level of Cd i.e. 2.5, 5, 10, 

20, 40, 80 and 120 mg kg-1. Similar findings have also been 

reported by Kumar et al. 2009[3] and Oncea 2006 [4]. 

The maximum level of Cd (160 mg kg-1) decreased the fresh 

fruit yield of chilies to the tune of 92% respectively over 

respective control. The FYM (10 t ha-1) application showed its 

beneficial effect on fruit yield of chili Mukhopadhyayand Das 

2000 [2] studied the uptake of Cd, Zn and Mn by Zea mays 

crop with increasing level of Cd and found significant 

reduction in plant growth and OM production due to higher 

content of added Cd (upto 80 ppm Cd). 

 

Table 1: Influence of different levels of Cd and FYM on number of fruits per plant, length of fruits and girth of fruits of chilies 
 

Treatments Yield parameters 

Cd levels (mg kg-1) 
Number of fruits per plant Length of fruits (cm) Girth of fruits (cm) 

07-08 08-09 Mean 07-08 08-09 Mean 07-08 08-09 Mean 

Cd0 122 126 124 10.39 10.36 10.38 1.42 1.49 1.46 

Cd2.5 118 114 116 10.26 10.20 10.23 1.43 1.39 1.41 

Cd5 115 108 112 10.19 10.21 10.20 1.39 1.33 1.36 

Cd10 106 102 104 10.03 10.03 10.03 1.31 1.30 1.31 

Cd20 97 100 99 9.81 9.85 9.83 1.20 1.22 1.21 

Cd40 85 79 82 8.60 8.56 8.58 1.09 1.09 1.09 

Cd80 70 62 66 8.11 8.08 8.10 1.00 0.95 0.98 

Cd160 14 18 16 5.96 5.96 5.96 0.85 0.83 0.84 

SEm± 0.87 0.94 0.91 0.01 0.01 0.01 0.01 0.01 0.01 

LSD(P=0.05) 2.51 2.69 2.60 0.04 0.04 0.04 0.03 0.02 0.03 

FYM levels  

FYM 0 t/ha 84 80 82 7.22 7.21 7.22 1.12 1.11 1.12 

FYM 10 t/ha 97 96 97 11.12 11.10 11.11 1.30 1.28 1.29 

SEm± 1.74 1.87 1.81 0.02 0.03 0.03 0.02 0.01 0.02 

LSD(P=0.05) 5.02 5.39 5.21 0.07 0.08 0.08 0.06 0.04 0.05 
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Table 2: Influence of different levels of Cd and FYM on yield of fresh and dry red ripe chilies fruits per pot 
 

Treatments Fresh fruits Yield (g pot-1) Dry fruits Yield (g pot-1) 

Cd levels (mg kg-1) 07-08 08-09 Mean 07-08 08-09 Mean 

Cd0 245 246 246 45 43 44 

Cd2.5 230 234 232 39 40 40 

Cd5 217 219 218 34 36 35 

Cd10 182 196 189 32 31 32 

Cd20 160 173 167 26 28 27 

Cd40 136 133 135 21 23 22 

Cd80 75 79 77 17 18 18 

Cd160 19 18 19 10 11 11 

SEm± 0.99 0.96 0.98 0.50 0.76 0.63 

LSD(P=0.05) 2.85 2.76 2.81 1.43 2.18 1.81 

FYM levels  

FYM 0 t/ha 119 128 124 26 27 27 

FYM 10 t/ha 197 196 197 29 30 30 

SEm± 1.98 1.92 1.95 0.99 1.51 1.25 

LSD(P=0.05) 5.71 5.52 5.62 2.87 4.35 3.61 
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