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ABSTRACT

The primary restraint in crop production and food security worldwide is exposure of crop to stress
conditions wviz., abiotic and biotic which has driven the attention of scientists. Stress conditions induce
changes in plant internal functions leads to reduction in plant growth and yield. The adverse economic
losses due to abiotic stresses can be mitigated by application of chemicals such as anti-transpirants,
nutrients and plant growth regulators, while the biotic stresses by application of pesticides and fungicides.
Another way to resist stress conditions is adoption of modern breeding technologies and biotechnological
strategies to produce climate resilient crops. Promotion of chemicals and biotechnology tools negatively
impacts soil health, environment as well as socio-economic status of the farmer. Though the use of
agro-chemicals is unavoidable in modern agriculture, indiscriminate use of chemicals would cause
imbalance in environment and reduction in benefit to cost ratio (B: C) of farmer. In this context to make
the crop production profitable, the review has outlined different economic considerations associated
with biopriming mediation for stress moderation in different crop plants.

Highlights
@ Multiple stress due to climate change during crop production can be mitigated through the invention
of seed bio-priming.
@ Bio-priming intervention can supplement a part of inputs needed for crop production thus reduce
the investment.

® Bio-priming can improve both quality and quantity of produce and enhance B : C ratio as compared
with solely RDF.
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Importance of bio-priming in the present
perspective of changing climate

Climate change is a shift in pattern of regional
or global climate which is predominantly caused
by anthropogenic activities. Global warming is
phenomenon of climate change leads to raise in
average temperature of the earth and is directly

S &
related to green house gas emissions, fossil fuels, “ny, O, I \ Vg
deforestation, intensive farming etc. (Fig. 1.) K

“

As agriculture is highly dependent on climatic
conditions, it is interconnected with climate change.
Climate change alters agriculture in numerous
manners including increase in temperature, change
in rainfall and extreme weather conditions.

Fig. 1: Causes for climate change
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These weather situations leaves the crop under
stress, favours the attack of pest and diseases and
also degrades the quality of the produce. In this
scenario, to mitigate the effects of climate change
and to ensure food security, well suited technique
is conventional breeding and genetic engineering
approaches which is not economical and practically
feasible. The alternative method which is eco
friendly, low cost intensive for secured yield even
under adverse climatic conditions is bio-priming.
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Fig. 2: Effect of climate change in agriculture

Bio-priming is a process of biological seed
treatment that refers combination of seed hydration
(physiological aspect of disease control) and
inoculation (biological aspect of disease control) of
seed with beneficial organism to protect seed (Rakshit
et al. 2014). Bio-priming improves germination rate,
uniformity in plant population, increases water
and nutrient use efficiency, eliminates seed borne
pathogens, controls pests and diseases. Besides these
advantages, bio-priming reduces the hazardous
effects on humans caused by the use of fungicides,
bactericides and pesticides by supplementing a part
of chemical usase (Fig. 3).

Bio-priming with Trichoderma in soybean enhanced
both macro and micro nutrient use efficiency
(Entesari et al. 2013; Santiago et al. 2012) and in
mustard, the over all performance of the crop with
reference to yield and buffering capacity of crop
against abiotic stresses is improved (Karthika et
al. 2012; Lalitha et al. 2012). Pseudomonas isolates
controls soil-borne phyto pathogens (O’Callaghan et
al. 2006), it controlled alternaria blight in sunflower
and showed least disease indices i.e., 19.24, 28.86
and 37.74 % at 45, 60 and 75 DAS respectively
(Rao, et al. 2009). Priming the sesame seed with
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Trichoderma harzianum successfully controlled the
charcoal rot disease (Macrophomina phaseolina)
(El-Fiki et al. 2004). Seed bio-priming defends the
plants against several adverse conditions like pest
and disease attack. Seed priming of cucumber seeds
with bacteria Bacillus gaemokensis defended the plant
against both pathogen viz., Pseudomonas syringae
and herbivore viz., Spodoptera litura by producing
jasmonic acid in leaves. This induced plant resistant
was mainly due to the cyclo-dipepides (L- leu, P -
pro) present in Bacillus and is a promising technique
for protecting plant against biotic stress conditions
(Song et al. 2017).
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Fig. 3: Different facets of bio-priming

Priming ground nut seed with Pseudomonas
fluorescens resist the crop against salt stress
(Saravanakumar & Samiyappan, 2007). Tolerance
to heat stress was observed in soybean by bio-
priming seed with Serratia proteamaculan (Dimkpa et
al. 2005). Inoculation of maize seed with Azospirillum
brasilense recorded improved relative and absolute
water content as compared to non primed plants
and the results were more significant at 75 %
reduction in water supply than 50 % reduction
(Casanovas et al. 2002).

In course of time, along with change in climate plant
have to pass through several adverse conditions
such as abiotic and biotic stresses which affects
crop performance. Over the past few years,
priming, particularly seed priming has emerged as
a promising strategy in modern stress (biotic and
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abiotic) management as it protects plants against
pathogens and abiotic stresses without heavily
affecting fitness (Van Hulten et al. 2006).

Cost of cultivation methodology

The secondary data used in this study were
collected from several research evidences. Concepts
used in the study:

(a) Benefit cost ratio (BCA): It is an approach to
evaluate a project or investment by comparing
economic benefits with economic costs. BCA is
calculated as value of benefits divided by value
of costs at the time of respective experiments
conducted.

,z;‘ (1 tr)t

BCR=——"——"

T

oo

+

(Shively, 2012)

a

t

0 (1+ r)l

~

B, is the benefit at time t and C, is the measure of
costs at time t.

(b) Conversion of yield/plant to yield/ha:

No. of plants = 10,000 m?/ product of spacing in
m? Simple statistical and arithmetic tools such as
averages, percentages and ratios were worked out.

Economic appraisal of different crops under
varied agro ecology

Agro ecology is the application of ecological concepts
and principles to the design and management of
sustainable agricultural systems (Gliessman, 1992).
India is comprised of heterogeneous landforms with
varying environmental situations resulted in variety
of soils. Under these varying conditions, for getting
assured production farmers are applying plenty
amount of fertilizers, pesticides and herbicides,
this choice overloaded the farmers economically.
The economic impacts of stress conditions can be
complex and may lead to less benefit to the farmers.

Rapidly expanding population puts ample burden
on the natural assets, and hence it is necessary
to adopt eco-friendly and efficient methods. By
keeping all these in view, adopting microbial agents
in agriculture can be suggested as an alternative
to the varying environmental situations and for
sustainable use of natural resources (Table 1).
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CONCLUSION

Climate change is giving negative impact on
agriculture and imposing an economic penalty.
In agriculture dependent countries like India,
sustainable production technologies to mitigate
climate change is necessary and prerequisite.
Climate change leads to exposure of plant to
multiple stress conditions causes unpleasant
changes in functioning of plant, ultimately leads
to deleterious effect on quality and quantity of
produce. To overcome this problem farmers are
using plenty of agro-chemicals which over loaded
the farmer economically and resulted in reduction
in the benefit to cost ratio. To reduce the burden
on the natural resources, input cost to farmers
and for getting assured production, adoption of
eco-centric and user friendly techniques like bio-
priming is necessary. Bio-priming improves plant
performance even under adverse environmental
conditions by several means such as improving
germination percentage, resist the plant against both
biotic and abiotic stresses, supplements part of the
chemical use. Besides these, bio-priming assures
sustainability, yield and it also increases benefit to
cost ratio compared to conventional practices.
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