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INTRODUCTION
Uncertainty of rainfall intensity and
distribution in association with fast depletion
of soil moisture content affects sowing time,
seed germination, and establishment of lentil
in rice-fallows. Mid-season and terminal
droughts often retard growth and development
of rainfed lentil by affecting its critical growth
stages. Delayed sowing further accelerates the
moisture stress. So, the challenge is to develop
a scientific recommendation that would allow
comprehensive and sustained lentil production
at the face of emerging moisture stress as well
as raise the farmers’ income in rainfed rice-
fallow areas.
So, the objectives of the study were (1) to
estimate the effects of tillage and strategic K
applications on risk of moisture stress and (2)
to study the physiological- biochemical changes
at different growth periods andsustainable
grain yield of lentil under moisture stress
condition.

METHODOLOGY
A two-years field experiment was conducted in
split-plot design with tillage (ZT-zero tillage
and CT-conventional tillage) in main-plots and
strategic K application methods (K0-no
potassium, Kb-basal application, Kf-foliar
application and K(b+f)-basal-foliar
application) in sub-plots using rainfed lentil
(var. B-77) as test crop in rice-fallow system.
We assessed the yield, physiological and
biochemical changes of lentil and soil biological
properties under the given treatments.

RESULTS
 A clear reflection of tillage practices on soil
moisture index (SMI) was found (Fig. 1) at the
junction of flowering to pod formation stages of
lentil, which depicts moisture stress faced by
lentil under CT was earlier than ZT, especially
from flowering stage onwards (Jin et al., 2007).

 Under both tillage practices, Kf and K(b+f)
increased soil microbial biomass carbon (MBC)
and dehydrogenase activity (DHA) (Franco-
Andreu et al., 2017).

 In 1st year, ZT increased ~19% of yield in
comparison with CT; however performance of ZT were
far superior (~23.5%) in 2nd year of cultivation than
the CT. Among K applied treatments, Kf recorded
~38% higher yield over K0 under ZT and K(b+f) noted
~52% higher yield compared to K0 under CT (Fig. 2)
(Bandyopadhyay et al., 2016).
 Kf under ZT retained highest relative leaf water
content (RLWC) and leaf area index (LAI); whereas
K(b+f) showed similar results in CT.
 Irrespective of tillage and growth stages, K(b+f)
correspondingly increased the chlorophyll and
carbohydrate content by ~24.3 and 41.5%.
 Enhanced concentration of phenol, free amino
acids and proline (Table 1.) in lentil showed a clear
indication of moisture stress in K0 under both the
tillage practices over the years (Iqbal et al., 2018).
 PC1 shows 80.4% and PC2 shows only 7.5% of
primary data (Fig. 3) shows that DHA and
carbohydrate, RLWC and LAI, yield and MBC
symbolizes their positive correlation among
themselves and these variables are negatively
correlated with the stress responsive biochemical
compounds viz. phenol, amino acid and proline which
are positively correlated among each other.

Fig. 1. Soil moisture index throughout the growing season of lentil
under zero tillage and conventional tillage conditions with four
different methods of potassium application.

Fig. 2. Interaction effect of tillage and method of potassium
application on yield of lentil over two successive years of experiment.

Year Treatment Proline (mg g-1 of fresh tissue)
Vegetative Flowering Pod formation
ZT CT ZT CT ZT CT

1st

year
K0 0.92 a 1.04 a 1.11 a 1.16 a 1.32 a 1.46 a

Kb 0.39 c 0.53 c 0.73 c 0.76 cd 1.06 b 1.30 b

Kf 0.90 a 1.01 a 1.00 b 1.08 b 0.82 cd 1.08 c

K(b+f) 0.61 b 0.61 b 0.69 cd 0.80 c 0.99 c 0.97 c

2nd

year 
K0 0.90 a 0.97 a 1.07 a 1.11 a 1.28 a 1.49 a

Kb 0.46 c 0.58 bc 0.78 c 0.79 cd 1.04 b 1.26 b

Kf 0.93 a 0.93 a 0.97 b 1.04 b 0.78 d 1.12 c

K(b+f) 0.56 b 0.63 b 0.68 d 0.85 c 0.95 c 1.03 cd

Table 1. Interaction effects of tillage and method of potassium
application on proline content of lentil tissues at different growth
stages

Fig. 3. Principal component analysis factor maps, Loading plot of
PC1 and PC2 obtained from soil microbial, yield, physiological,
and biochemical data of lentil

CONCLUSIONS
The research finding shows that practicing zero
tillage with foliar potassium can be an efficient
way to escape soil moisture stress sustaining lentil
productivity by regulating the biochemical
properties of the plant at initial, subsequently
improving crop physiological features under rice-
fallow system.
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