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ABSTRACT  
 

Two factorial field experiments on snap beans (Phaseolus vulgaris L.) grown on a heavy clay 
soil, were executed in 2 seasons (2015 and 2016). Zn-spray with 4 treatments of No-Zn spray (water 
spray) (Zn0), Zn-sulphate (Zn1), Zn-chelate (Zn.DTPA) (Zn2) and nano-ZnO (Zn3). Zn-solutions 
contained 50 mg Zn L-1. N was applied through soil at 144 kg N ha-1 as mineral   ammonium sulphate  
(N1), 72 N ha-1 as mineral + 72  N ha-1 as organic (compost) (N2); and 72 N ha-1  mineral + 72  N ha-1  
as organic + biofertilizer (Rhizobium) (N3). Non-sprayed plants gave 12.9 Mg ha-1 fresh pods. Traits 
of plant height, No. of leaves and leaf area plant-1 increased due to Zn-spry. Increases by Zn1, Zn2 and 
Zn3 were 6.8, 8.3 and 11.9 % respectively for height, 8.6, 7.6 and 18.3%, for leaf area and 8.3, 22.4 
and 29.6% for pod yield. The N2 or N3 treatments gave greater positive response than the N1 
treatment.  
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Introduction 

 
Legume crops have exceptional properties among edible plants. They are the major source of 

plant proteins, edible oils and minerals (Márquez-Quiroz et al., 2015) as well as vitamins,   and 
antioxidants (Katoch, 2013). Snap bean (Phaseolus vulgaris L.) is an important legume crop, which -
besides being a source of protein and minerals- is a source of chemical substances of useful medicinal 
properties (Jha et al., 2015). Since pollution of environment is becoming a great concern involving 
fertilization practices, using friendly materials are gaining grounds in agricultural management 
(Tiwari, 2002).  In actual practice, the use of chemical fertilizers cannot be completely abandoned, 
and their rationalized use with organic and biological fertilizers may offer a compromise solution to 
this situation. Organic manures in combination with mineral chemical fertilizers can be used with 
reasonable success in the long run (Swarup, 1998).   

Nutrients can be given to plants in several forms of organic fertilizers, though not as readily 
available as the soluble chemical ones (Naeem et al., 2006). Besides their role in increasing soil 
fertility by enriching the soil with available nutrients, organic manures can enhance soil fertility 
through improving soil physical conditions (Haynes, and Naidu, 1998 and Dauda et al., 2008). 
Organic matter in soil can increase through organic fertilization, and this encourages the useful 
activities of soil microorganisms (El-Gizy, 1994), through increasing mineralization of organically 
bound nutrients such as N or P (Marschner, 2012). Reinforcing fertility in the rhizosphere through 
inoculants of useful microorganisms .i.e. biofertilizers facilitate and perform operations which render 
unavailable plant nutrients into available forms. Examples of such biofertilizers are N2-fixers and P-
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