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Abstract 

A 2-year study was conducted to assess the influence of residue mulches (CRMs)(4 Mg/ha) of three allelopathic crops 

(wheat, rice and sorghum) and nitrogen sources (urea, calcium ammonium nitrate and ammonium sulphate) on soil health, 

nitrogen dynamics and productivity of wheat. Results show that CRMs improved N uptake, protein contents of grains, 

nitrogen use efficiency (NUE %), nitrogen harvest index (NHI %) and yield by 8.5, 17.8, 42.6, 33.0 and 29% over control. 

Application of CRMs with the CAN and urea is effective to improve soil health, attain higher harvests and sustain 

productivity.  
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1. Introduction 

Soil organic matter (SOM) plays fundamental and 

significant role in soil fertility, N cycling, structure 

formations and sustainability of soil (Herrick and Wander, 

1997). Additions of residues of allelopathic crops as mulch 

may also have additional benefits to improve NUE because 

of their potential role in inhibition of nitrification process 

(Subbarao et al., 2012). Allelopathic crop plants are known 

to release allelochemicals through root exudates and/or 

decomposing crop residues (Zakir et al., 2008) which may 

hinder catalytic activity of the bacterial enzymes responsible 

for nitrification process with in the soil system (Subbarao et 

al., 2012).  

This study was conducted to assess the impact of residue 

mulches of three allelopathic crop plants (wheat, rice and 

sorghum) and three types of nitrogen fertilizers (urea, 

calcium ammonium nitrate, ammonium sulphate) on soil 

carbon (C), nitrogen (N) dynamics and wheat productivity 

grown under RWCS in Pakistan. 

2. Results and discussion 

Results show that mulch treatments (plastic and allelopathic 

crops residue mulch) and nitrogen application generally 

improved N uptake, protein contents of grains, nitrogen use 

efficiency (NUE %), nitrogen harvest index (NHI %) and 

yield by 8.5, 17.8, 42.6, 33.0 and 29% over control. 

 

 Fig. 1: Influence of mulches and nitrogen sources on 

nitrogen use efficiency (NUE) in wheat  

 

Better yield as a result of plastic mulch may be attributed to 

the higher efficiency of plastic mulch in alleviating C and N, 

and hydrothermal limitations to wheat growth (Diaz-perez et 

al., 2012) and better weed control (Liang et al., 2013). 
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However, better yield and NUE in allelopathic crop residues, 

may be attributed to the biological nitrification inhibition by 

the allelochemicals released from CRMs on decomposition 

(Haider et al., 2015), and other associated beneficial impacts 

of CRMs resulting better soil physico-chemical and 

biological properties resulting replenishment of mineral 

nutrients especially N with in the root zone of the crop 

(Hijazi et al., 2010). 

3. Conclusion 

Overall, CRMs improved SOC, NUE and productivity of 

wheat. Over all, sorghum and wheat mulch in combination 

with CAN performed better in terms of economics and 

profitability. These findings suggest that N economy, soil 

health and profitability in wheat can be improved and 

sustained by using on-farm allelopathic crop residues on 

regular basis.  
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