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Multivariate typology of milk producing households based upon farm and socioeconomic characteristics: 
Explaining competitiveness and intensity of market participation
Dwaipayan Bardhan and Shibashish Baral
G. B. Pant University of Agriculture and Technology, India

The talk aims to analyze the cost efficiency of farm households in milk production and their intensity of market participation in the 
hills of Uttarakhand state of India. A farm typology study has been used to classify groups of farm households with similar farm and 

socioeconomic characteristics as typology constitutes an essential step in any realistic evaluation of the constraints and opportunities that 
exist within farm households. The objective is to evaluate the cost competitiveness and level of commercialization of different groups of milk 
producing households, as identified by typology study. The study was carried out in three Tehsils in each of two hill districts of Uttarakhand 
state, viz. Nainital and Almora. A total of 120 households constituted the ultimate sampling units for the study. Farm household typologies 
were constructed by using two multivariate statistical techniques, viz., Principal Component Analysis (PCA) and Cluster Analysis (CA). 
PCA was used to transform linearly an original set of 23 variables, representing farm and socioeconomic characteristics, into a smaller 
set of uncorrelated variables (factors) that represents most of the information in the original set. The factors retained from the PCA were 
used for cluster analysis. Four homogenous groups (clusters) were obtained. Cluster I (37%) was defined as small herd-sized households 
with low farm family labour employment. Cluster II (12%) was defined as female headed households with low level of education. Cluster 
III (13%) was defined as full farm households with large scale of production and high intensity of market participation. Cluster IV (39%) 
was defined as low income households. Stochastic frontier cost analysis and descriptive analysis were carried out, respectively, to estimate 
the cost efficiency in milk production and evaluate market participation behaviour across different clusters of households. Some policy 
suggestions are given in favour of improving farm households’ cost competitiveness and level of commercialization.
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Effect of cadmium and lead stress on physiological and biochemical parameters of twelve wheat 
varieties
Arvind Arya and Prerna Agarwal
Meerut Institute of Engineering and Technology, India

Anthropogenic release of heavy metals into the environment has continuously increased soil contamination. Heavy metal toxicity in 
the environment is of great concern because of its effects on growth and development of plants. Heavy metals may cause deleterious 

effects on human health due to the ingestion of plants (food grain) grown in contaminated soils. The day by day emerging problems 
of heavy metal pollution in wheat fields have attracted more and more attention towards wheat to be taken as the experimental plant. 
Excess concentration of cadmium and lead may exhibit detrimental effect on wheat (Triticumaestivum L.). An effective technique for 
assessing the response of wheat varieties to excess concentration of heavy metals is required to create high yielding tolerant varieties. 
The study was undertaken to investigate the effect of Cd and Pb on physiological and biochemical parameters on the sample of 12 wheat 
varieties including germination percentage, length of seedlings, number of lateral roots, total protein content, total carbohydrate content 
and amount of pigments. The experiment included control and six treatments of cadmium and lead each at different concentrations. 
On an average, significant differences have been found among the varieties. Increasing Cd and Pb levels lead to several disruptions of 
wheat varieties, which are reflected by reduction in germination percentage, growth, protein, carbohydrate, chlorophyll content. However, 
number of lateral roots in treated plants increased with increasing level of heavy metals. Decrease in stomatal frequency was also observed 
with metal stress in comparison to the control Wheat varieties. The effect of lead toxicity was more pronounced at 200 μM whereas the 
effect of cadmium toxicity was more pronounced at 100 μM. Cd was observes to be more toxic than Pb.
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