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Tillage and irrigation management in chickpea (Cicer arietinum )-fodder
sorghum (Sorghum bicolor) cropping system under semi-arid conditions of India
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ABSTRACT ,

A field experiment was conducted at Jhansi during the winter season (rabl) of 2009-10 to rainy season (khari~
of 2012 to study the impact of tillage practices and irrigation management on chickpea (Cicer arietinum L.) and
their carry-over effects on succeeding fodder sorghum [Sorghum bicolour (L.) Moench]. Reduced tillage recorded
1.74 tlha grain yield of chickpea and was on a par with conventional tillage. However, reduced tillage (57.7%) and
zero tillage (57.4%) recorded significantly higher harvest index th~onventional tillage (55.2%). Similarly, appli-
cation of 2 irrigations to chickpea recorded higher grain yield (1.90 tlha) and system productivity in terms of
chickpea-equivalent yield (4.00 tlha) but application of only 1 irrigation recorded higher irrigation water-use effi-
ciency (295 kg grain /ha-cm). Significantly higher plant height, plant population, grains per pod, 100-seed weight,
weeds count and weed dry matter were also recorded in irrigated plots than un irrigated control. Higher system
productivity in terms of chickpea-equivalent yield (CEY) was recorded under reduced tillage (3.85 tlha) and con-
ventional tillage (3.90 tlha) than zero tillage. Reduced tillage and 2 irrigations in chickpea recorded higher net re-
turns i.e. ~ 33.1 x 103 and 34.6 x 103/ha and benefit: cost ratio i.e. ~0.85 and 0.87, from whole system. After 3
years, the bulk density of 15-30 cm soil depths was lower in zero tillage (1.34 Mg/m3) than conventional (1.40 Mg/
m3) and reduced tillage (1.37 Mg/m3). Similarly, significantly higher values of total organic carbon (10.31 g/kg) ,
electrical conductivity (0.20 dS/m), available N (260.1 kg/ha) and available K (197.7 kg/ha) were recorded under
zero tillage. Application of 2 irrigations recorded lower electrical conductivity (0.152 dS/m) and available N (237.0
kg/ha) and higher available K (189.8 kg/ha) status.
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In semi-arid region of India, fodder sorghum-chickpea
is an age-old cropping system. But the productivity of
chickpea is low due to a number of biotic and abiotic
stresses. Moisture stress has been identified as one of
most important factors limiting chickpea yield (Angadi et
al., 2008) in different chickpea-growing regions on India.
It is mainly grown under rainfed situation and hence crop
often experiences moisture stress at critical growth stages.
To achieve high yield level of chickpea, the crop needs
completion of all the development stages before occur-
rence of water and temperature stress (Singh et al., 1989).
Among other constraints, optimum tillage is another fac-
tor determining productivity and profitability of chickpea
under rainfed systems owing to its impact on residual soil
moisture availability. Tillage also contributes a major share
to total energy requirement of the cropping system.
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To improve the overall productivity and stability of
chickpea-based food-fodder cropping system, proper
management of these 2 critical inputs, viz. energy and
water, is essential. In different agricultural operations,
energy is mainly consumed during land preparation and
irrigation. Several research results showed that yield of
different crops can be increased up to 30% by using opti-
mal level of energy input (Chaudhary et al., 2006). Zero
tillage technology has enabled farmers to reduce the cul-
tivation by ~2,500/ha and save 50-60 litres diesel/ha in
the Indo-Gangetic plains. The major advantage of conser-
vation tillage is that they can increase soil organic matter
(SOM) content and helps in improving factor productivity.
Therefore, for efficient use of energy, optimum tillage re-
quirement needs to be standardized for proper seed-bed
preparation depending on the crops and cropping system.
Zero and reduced tillage combined with proper irrigation
management can help mitigate the adverse effects of con-
ventional farming practices by increasing soil organic car-


