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Abstract
Exogenous applications of plant bio-regulators (PBRs) were evaluated during rabi of 2017-18 and 2018-19 for
their efficiency to modulate growth and production processes in wheat grown in soils undergoing sodification.
The PBRs included three sprays with either of gibberellic acid (GA, 25ppm), potassium nitrate (PN, 15g L-1),
salicylic acid (SA, 10uM), thio-urea (TU, 500ppm), or in sequence of TU-PN-TU, GA-TU-PN and a mixture
of TU+PN. These were sprayed at three stages i.e. tillering (30-40 days after sowing, DAS), jointing (60-70
DAS) and heading and spike emergence (90-100 DAS). The increase in grain yield equaled 20, 17, 11 and 9%
with the application of TU-PN-TU, SA, PN, TU+PN mixture, respectively at site II while the crop responded
(7-11%) to only TU and TU-PN-TU at Site-I. Similarly during 2018, the improvements in yield equaled 18, 12,
9, and 6% with SA, GA, GA-TU-PN and PN at Site I and 8-10% with SA, TU+PN mixture and TU at site II
while the effects of other treatments were non-significant. On the basis of consistency, it emerges that the use of
potassium nitrate, salicyclic acid and thio-urea alone or in combination is a viable option for alleviating sodicity
stress in wheat under alkali water irrigated conditions.
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Introduction
Soil structure deterioration with the development
of sodicity causes anoxic conditions in alkali water
irrigated soils. Therefore, sparse germination and
stunted growth especially of kharif crops are
common. Adverse impact is further observed on
crop productivity in terms of smaller and lesser
grains in the spikes. Rice-wheat, though a high
water requiring cropping system has become
popular in areas underlain with alkali ground
waters in the absence of any other remunerative
upland crops (Minhas and Bajwa, 2001). These
soils have recurring need for amendments like
gypsum, but recently several plant treatment
options have been put forward to alleviate abiotic
stresses (Farooq et al., 2009; Srivastva et al., 2016;
Ratna-Kumar et al., 2017). The objective is to
stimulate plant growth in terms of better growth
parameters viz., plant height, effective tillers and
better plant biomass when applied, even in small
quantities at appropriate plant growth stages.

Powered by TCPDF (www.tcpdf.org)

PBRs even applied in small doses at
appropriate time stimulate plant growth by
triggering enzymatic activation and by providing
essential nutrients in foliar form at the most
needed stage (Sahu, 2017). PBRs have
shown positive responses for gibberellic acid
(Vettakkorumakankav et al., 1999); salicylic acid
(Fayez and Bazaid, 2014); sodium benzoate
(Beltrano et al., 1999); thio-urea (Wakchaure et al.,
2016) and potassium nitrate (Gimeno et al., 2014)
and their effectiveness to alleviate salinity/sodicty
needs elaborative and critical evaluation. Keeping
above in view, field experiments were conducted
with wheat during 2017 and 2018 to evaluate some
of the low cost PBR for their viability in sodic
soils irrigated with alkali waters.

Material and Methods
The experiments were conducted during rabi
seasons of 2017-18 and 2018-19 at two of the
farmers fields (one acre each) at Jodhpur and
Patti Jhungia villages, Patiala district, Punjab. The

