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Abstract

Azotobacter, phosphate solublizing bacteria (PSB) and phosphate solublizing fungi (PSF) population were assessed
in soil under five different crop species grown in irrigated Indian arid environment. Azotobacter was most abundant
in arid soil (5.6 × 104 CFU g-1 soil) in comparison to PSB (1.9 × 104) and PSF (1.3 × 104). The population of
these organisms varied among the crop species. Maximum population was recorded for Cuminum cyminum L.
followed by Brassica oleracia L., Capsicum annuum L., Triticum aestivum L. and Brassica juncea L. Soil properties
were significantly correlated with Azotobacter population. Of the various soil properties, pH and EC (1:2 soil:
water) showed negative correlation, while organic carbon (OC), Olsens P and NH4OAc extractable K were
positively correlated with Azotobacter population. Further, Azotobacter population decreased drastically with the
increase in ECiw and SARiw of applied irrigation water. In PCA biplot, Azotobacter population was aligned with
OC, Olsens P. Brassica oleracia was most efficient in hosting P solubilizers while Cumin cyminum and Brassica
oleracia were most efficient in forging mutualistic association with Azotobacter. Regression analysis indicated
that about 50, 42, 42, 52 and 16 per cent variation in Azotobacter count was attributed to pH1:2, EC1:2, OC, Olsens
P and NH4OAc-K, respectively.
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Introduction
Microorganisms play a key role in terrestrial
nutrient cycling and biochemical transformation
and facilitate in rhizospheric modification for
improved adaptation in stressed environments
(Rashid et al., 2016). Among several soil processes,
nitrogen (N) and phosphorous (P) cycle are
governed through biological nitrogen fixation and
solublization of P, respectively, are at mainstay
for nutrition of these elements to plants. Among
the asymbiotic nitrogen fixing organisms,
Azotobacter plays an important role in maintaining
the soil fertility through atmospheric nitrogen
fixation and production of growth promoting
substances, synthesis cell protein by utilizing
atmospheric N2 (Saha et al., 2017). This cell protein
is then mineralized in soil after the death
of Azotobacter cells, thereby contributing towards
the N availability of the crop plants. Soil also
contains large number of phosphate dissolving
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microorganisms and their biochemical activity
enhance the phosphate assimilation by higher
plants (Gaur 1990; Dubey et al., 1999; Mitra et
al., 2020). The effective transformation of these
nutrient elements depend upon the microbial
abundance and conducive soil environment.
Soil salinity and sodicity are the major abiotic
stress imposing limitation on the selection of the
crop plants for their economic cultivation in arid
regions. The soil salinity and sodicity can directly
or indirectly affect the activities of soil
microorganisms and soil enzymes (Wichern et al.,
2020; Nannipieri et al., 2017). Sustainability of
agriculture in arid region world over including
India is always under threat because of low rain
fall and dependence on poor-quality water for
raising rabi season crops (Tomar et al., 2003; Abd
El-Wahed et al., 2018). Use of saline and /or sodic
water often results in salinization in the surface
soil and decline of soil health with associated crop
losses (Minhas, 2012).

