Introduction

Drought is a very complex and highly uncertain natural hazard, particularly with regard
to agriculturel™. It causes serious threats to global water and food security?3l. Droughts
have been occurring more frequently and over larger areas as a result of global

warmingt1,

According to climate models, many areas of the planet Earth will become drier
by the year 2100. This could affect the rate of soil N cycling and availability™®". Soil
water influences the access of N to plants and microbes by regulating the processes like
substrate advection and diffusion. Thus, drought affects the rate of N fixation and
transformation by microbial processest®®l. Drought also reduces the activity of nitrifying
bacteria present in the soil and slows down the organic matter decomposition and
reduced production of NH4s* 1%, Decreased NH4* in turn results in lesser conversion in to
NOs™ (lower mineralization)*Y!. Phosphorus (P) ; an another essential macronutrient for
plant growth and plays vital role during biological nitrogen fixation in legumes?l.
Though P is available in the soil solution in three forms, viz. organic P, adsorbed P and
primary mineral P, the latter two are very less in quantity and non-available to plant.
Hence, organic phosphate has to be mineralized by microorganisms to form H.PO4 or
HPOs* to make it plant available. Under drought situations, the activity of these
microorganisms is likely to be hampered affecting the P availability in soil. Moreover,
the activity of rhizospheric microbes are strongly affected by root exudates and other
rhizodepositst™®l. Plants grown under adverse climatic conditions like drought are likely
to alter the quantity and quality of root exudates.

Given their capacity to fixate atmospheric nitrogen, legumes are an affordable
and nourishing sources of protein that are essential to animals including human415],
They are the major sources of protein to humans as they satisfy around 33% of dietary

protein requirement('®l. Presence of minerals like Fe, Zn, P, Ca, K and Mg along with
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vitamins and complex carbohydrates place legumes next to cereals. Legume crops are
susceptible to a number of abiotic threats, and crop yield has traditionally been restricted
by drought™™. Moreover, persistent water limitations in the semi-arid areas of south east
Asia significantly affect the legume productivity 8 and deteriorates its grain quality.
Drought stress reduces legume yield by affecting seed germination, carbon assimilation,
net photosynthesis, nutrient uptake, cell turgor, photosystem Il efficiency, stem growth,
and root proliferation[?>-23, Effect on such processes become more severe when drought
appears at the sensitive stages of crop development 271,

Various strategies have been adopted to tackle drought induced nutrient
deficiency in crops. Among those, application of soil amendments such as farmyard
manure (FYM) and biochar has been found effective in minimizing the drought induced
impact on crop growth and yield due to improvement in different soil processes 24251,
Biochar application as soil amendment reported to have positive influence in
physiological and biochemical aspects of maize crop under drought 261, Improvement in
net photosynthesis rate, transpiration rate, antioxidant enzyme activities, and relative
water content has been reported due to application of biochar under cultivation of
different crops 26271, Similarly, use of farmyard manure as soil amendment has been
documented to improve soil fertility, crop yield, soil organic matter, microbial activities

and soil structure that promoted crop growth [28:2°1,

Though significant amount of work has been reported on the use of these soil
amendment to tackle drought in cropst®3H, but the interactive effects of the same still
needs more attention. Information on links and feedback between soil microbial
communities vis-a-vis nutrient cycling and above ground crop performance are scarce.
Under these perspectives, the present research initiative was undertaken to study the
interaction of applied soil amendments (biochar and FYM) on Nitrogen and Phosphorus
mineralization in drought under legume cultivation. The following objectives were

formulated for the current study:

Objectives
1. To observe the soil nitrogen and phosphorus mineralization:
a. under water deficit condition
b. as influenced by organic amendments under water deficit condition
2. To study the management induced changes in soil biological properties under

water deficit conditions.
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3. To assess the impact of management induced responses on grain quality of

legumes.

Hypothesis

We hypothesize that application of soil amendments will influence the nitrogen

and phosphorus mineralization in acidic soil in drought situation.
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