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The present research was carried out with the objective of studying the effect of irrigation regimes, nitrogen rates and
their functional relationship on morpho-physiological, biochemical parameters and yield attributes in maize at Agricultural
Research Institute, PITSAU, Rajendranagar, Hyderabad. The maize seed variety of Cargill-900 is taken for investigation with
main treatment as irrigation regimes at 60% DASM (I;) (Depletion of available soil moisture), 40% DASM (I,) and 20% DASM
(I5) and sub treatments as nitrogen rates at 90 kg N ha' (N;), 180 kg N ha' (N,) and 240 kg N ha'' (N3). The data was recorded
on Physiological parameters like canopy temperature (Tiear-Tair) (°c) and SPAD chlorophyll meter readings. Among the irrigation
regimes highest chlorophyll meter readings and lowest canopy temperature (Tiear-Tair) Was recorded at 20% DASM (I;) and the
decreasing trend of chlorophyll meter readings and increasing trend of canopy temperature (Ticar-Tair) Was recorded with increasing
the Depletion of available soil moisture (i.e. from 20% DASM (I5) to 40% DASM (I,) and finally to 60% DASM (I,),which
has recorded lowest chlorophyll meter readings and highest canopy temperature (Ticar-Tair)). Among the nitrogen rates highest
chlorophyll meter readings and lowest canopy temperature (Tiear-Tair) Was recorded at 240 kg N ha' (N3) and the decreasing trend
of chlorophyll meter readings and increasing trend of canopy temperature (Tiear-Tair)Was recorded with decreasing the nitrogen
rates (i.e. from 240 kg N ha'! (N3) to 180 kg N ha' (N,) and finally to 90 kg N ha! (N;),which has recorded lowest chlorophyll
meter readings and highest canopy temperature (TicarTair)). Among the interaction of irrigation regimes and nitrogen rates the
treatment combination of 20% DASM in conjunction with 240 kg N ha'! (I;N;) recorded significantly highest chlorophyll meter
readings and lowest canopy temperature (Ti.Tair) compared to all other treatment combinations but remained on par with
treatment combination of 20% DASM in conjunction with 180 kg N ha! (I;N,) of canopy temperature, treatment combination of
40% DASM in conjunction with 240 kg N ha'! (I.N3) of chlorophyll meter readings and the lowest chlorophyll meter readings and
highest canopy temperature (T Tair) Was recorded at treatment combination of 60% DASM in conjunction with 240 kg N ha'!
(I1N3). Data pertaining to before and after irrigation was found that the chlorophyll meter readings decreased after irrigation when
compared to before irrigation. At 60% DASM (1)) irrigation regime the chlorophyll meter readings decreased comparatively
more than 40% DASM (I,) and the negligible amount of decrease in chlorophyll meter readings is found in 20% DASM (1) after
irrigation..
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INTRODUCTION

Maize is less water demanding and gives higher
yield per hectare. By growing maize farmers save 90%
of water, 70% of power compared to paddy, its yield
increased with Compound annual growth rate (CAGR)
of 5% and 4% in U.S.A and Brazil respectively in last 4
years. Difference in maize yield between India and world
is 130%. Maize consumption growing at a Compound
annual growthrate (CAGR) of 11% in last 5 years, Poultry
feed accounts for 47% of maize consumption, it acts a
source of more than 3,500 products including specialized
maize like QPM “Quality Protein Maize”. Only 15% of
cultivated area of maize is under irrigation. Bihar and
Tamil Nadu has almost reached 100% hybridization in
maize. Maize contributes 11% to total size of Indian seed
industry. Global Maize production reaches 1040 M MT

*Corresponding author, E-mail:

(Million metric tonnes). India stands at Sth rank in maize
hybridization. 5-7% of maize produced in India lost due
to improper storage. Maize production must grow at
15% Compound annual growth rate (CAGR).

Water stress at any stage of development shows
impact on physiological parameters and yield attributes
in maize such as plant height, leaf area index, grain yield
per hectare, as well as number of ears per plant, grain
yield per cob and 1000 kernels weight, water stress
occurring during vegetative and tasseling stages reduced
plant height and leaf area development. Short-duration
water deficits during the rapid vegetative growth period
caused 28-32% loss of final dry matter weight. Much
greater losses of 66-93% could be expected as a result of
prolonged water stress during tasseling and ear formation
stages (Cakir et al., 2004).
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Nitrogen is very important and essential element
for plant growth and development. It shows impact
on morphological characteristics like increasing rates
of nitrogen, reduced the number of days for silking
and tasseling, but increased the number of days to
physiological maturity. Plants were remained green for
longer period with increased nitrogen rates. Increased
nitrogen rates also show impact on yield attributes
like increase in number of cobs per plant, cob length,
cob diameter and increased number of grains per cob
(Shrestha et al., 2018).

The interactive effects of water and nitrogen
shows impact on many morphological, physiological
parameters and yield attributes on maize plant like
enhanced net assimilation rate, increased leaf area
duration, chlorophyll content at anthesis, biomass yield,
kernel yield when supplied with optimal nitrogen (160
kg N ha') and well-watered conditions. In contrast,
supra-optimal (320 kg N ha''), zero nitrogen and water
stress had detrimental effects on these parameters except
chlorophyll content at anthesis. The optimal nitrogen
level improved drought resistance (Molla ef al., 2014).

MATERIAL AND METHODS
Location of the experimental site

The experiment was carried out in the research farm
of Agro Climate Research Centre, Agricultural Research
Institute, Professor Jayashankar Telanagana State
Agricultural University, Rajendranagar, Hyderabad. It is
situated at 17°32'N latitude, 78°39'E longitude and at an
altitude of 542.3m above MSL in the Southern Telangana
Agro- Climatic Zone in Telangana State. According to
troll's classification, it falls under semi-arid tropics.

Treatment Details

Mainplots Subplots
Irrigation-Scheduling Nitrogen-levels
11: 60%DASM N1: 90 kg N ha!

12: 40%DASM N2: 180 kg N ha"!
13:20%DASM N3:240 kg N ha'!

P,0s: 60 kg ha'applied as basal; K,0: 50 kg ha’!
applied in two equal splits(common to all treatments),
each at six leaf and tasselling stage of maize.

Canopy temperature (°C) (TicarTair)-

The canopy temperature of maize was measured
using Portable photosynthesis system LI-6800) hand
held Infrared Thermometer (IRT) (Blad and Rosenberg,
1976) and the mean value of five observations in each
plot was expressed as °C.

SCMR values (SPAD Chlorophyll meter readings).

The leaf chlorophyll meter readings was measured
by using MC-100 Chlorophyll content meter.

RESULTS AND DISCUSSIONS
SCMR values (SPAD Chlorophyll meter readings)

The effect of irrigation scheduling and nitrogen
levels on Chlorophyll meter readings (spad meter)
measured at different phenophases were summarized
(Table 1).

Irrigation scheduling

The influence of irrigation scheduling on
Chlorophyll meter readings was found to be significant
at all crop stages. Increase in moisture levels from I; to I5
(20% DASM) increased the Chlorophyll meter readings
respectively. Highest Chlorophyll meter readings was
recorded at silking stage. The crop irrigated at I35 (20%
DASM) maintained more Chlorophyll meter readings
of 61.28 and 52.11% at silking and dough stages,
respectively as compared to other irrigation treatments.

Data recorded at before and after irrigation was
found that the Chlorophyll meter readings decreased
after irrigation when compared to before irrigation.
Pertaining to before and after irrigation indicates that
at 60% DASM (I,) irrigation regime the Chlorophyll
meter readings decreased comparatively more than 40%
DASM (I,) and the negligible amount of decrease in
Chlorophyll meter readings is found in 20% DASM (I5)
after irrigation. Similar results were shown by Szeles et
al. (2012).

The influence of irrigation levels on Chlorophyll
meter readings has shown that the lower Chlorophyll
meter readings was recorded at poorly irrigated conditions
compared to moderate and highly irrigated conditions
this may be due decrease in Chlorophyll meter readings
from water stressed plants provided evidence that water
deficiency degraded the photosynthetic pigments and
changed the leaf morphology in corn canopies. Similar
results were shown by Genc ef al. (2013).

Nitrogen levels

Chlorophyll meter readings was significantly
influenced by different levels of Nitrogen. Increase in
nitrogen levels increased Chlorophyll meter readings
respectively. The crop received with N; (240 kg N ha-!)
recorded significantly more chlorophyll of (62.6, 48.3)
which was on par with N, (180 kg N ha!) and remained
comparatively higher than N; (90 kg N ha'!)
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The influence of nitrogen levels on Chlorophyll
meter readings has shown that the lower Chlorophyll
meter readings was recorded at lower nitrogen
application conditions compared to moderate and higher
nitrogen rates this is due to decrease in Chlorophyll
meter readings as nitrogen is considered an essential
constituent of chlorophyll. Similar findings were also
observed by Singh (2010).

Interaction effect

The interaction effect of irrigation scheduling and
nitrogen levels was found significant at six leaf, dough
and physiological maturity stages and increased with
increase in irrigation and nitrogen levels. Among the
different treatment combinations, the crop irrigation
scheduled at 20% DASM in conjunction with 240 kg N
ha'(I;N3) recorded significantly more Chlorophyll meter
readings of 56.40, 55.93 and 31.60 at six leaf, dough
and physiological maturity stages, respectively. The
interaction effect of irrigation scheduling and nitrogen
levels was not significant at silking stage of the crop growth.

The influence of irrigation and nitrogen levels
has shown that Chlorophyll meter readings decreased
with decreased irrigation and nitrogen levels as water
deficiency degraded the photosynthetic pigments and
changed the leaf morphology in corn canopies and
nitrogen which is considered an essential constituent of
chlorophyll. These findings are in line with Dinh et al.
(2017).

Canopy temperature (Tleaf -Tair)

The data pertaining to Canopy temperature (Tleaf
-Tair) recorded at different phenophases was presented
in (Table 2).

Irrigation scheduling

The Canopy temperature (Tleaf-Tair) was influenced
by irrigation scheduling at all crop phenological stages.
The crop irrigation scheduled at 20% DASM (I5) showed
significantly lower Canopy temperature (Tleaf -Tair) of
-0.47,-0.87, -0.62 and -0.32 when compared to irrigation
scheduled at 40% DASM (I,) and 60% DASM (I,) at 6%
leaf, tasseling, dough and physiological maturity stages,
respectively. The Canopy temperature (Tleaf -Tair)
recorded under I; (60% DASM) remained significantly
higher to I, (40% DASM) and I; (20% DASM) at all crop
stages.

Datarecorded at before and after irrigation was found
that the Canopy temperature (Tleaf -Tair) decreased after
irrigation when compared to before irrigation. Pertaining
to before and after irrigation indicates that at 60% DASM
(I) irrigation regime the Canopy temperature (Tleaf

-Tair) decreased comparatively more than 40% DASM
(I,) and the negligible amount of decrease in Canopy
temperature (Tleaf -Tair) is found in 20% DASM (Is)
after irrigation.

The influence of irrigation levels on canopy
temperature has shown that with increase in irrigation
levels the canopy temperature gradually decreased this
is due to increase in soil moisture uptake which finally
increased transpiration rate. Similar results were shown
by Majumder (2015).

Nitrogen levels

The effect of nitrogen dose on Canopy temperature
(Tleaf -Tair) was found to be significant only at 6 leaf
stage and remained non-significant at silking, dough and
physiological maturity stages. The crop supplied with
240 kg N ha! (N5) recorded significantly lowest Canopy
temperature (Tleaf -Tair) of -0.488 compared to other
nitrogen treatments at 6 leaf stage.

The influence of nitrogen rates has shown that
with increase in nitrogen levels the canopy temperature
gradually decreased this is due to nitrogen application
might have promoted the absorption of soil moisture
which ultimately increased the transpiration rate and
decreased the canopy temperature. Similar results were
shown by Yan et al. (2010).

Interaction effect

The interaction effect of irrigation scheduling and
nitrogen levels on Canopy temperature (Tleaf -Tair) was
significant at silking, dough and physiological maturity
stages and remained non significant at 6 leaf stage. The
treatment combination 20% DASM in conjunction with
240 kg N ha! (I;N3) recorded significantly lower Canopy
temperature (Tleaf -Tair) of -0.923, -0.65 and 0.437
when compared to all treatment combinations at silking,
dough and physiological maturity stages respectively
but remained on par with treatment combination 20%
DASM in conjunction with 180 kg N ha' (I;N,) at
silking, dough and physiological maturity stages. The
treatment combination 60% DASM in conjunction with
240 kg N ha'! (I,N;) recorded significantly higher Canopy
temperature (Tleaf -Tair) when compared to all treatment
combinations at silking, dough and physiological
maturity stages.

Interaction effect of irrigation scheduling and
nitrogen levels on canopy temperature has shown that
with increase in irrigation and nitrogen levels canopy
temperature gradually decreased this is due to increased
transpiration rate. These findings are in line with Zien et
al. (2004).
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The crop response to added nitrogen depends on
soil moisture status. As degree of water stress increases
the response to nitrogen at higher dose was nullified and
negative impact was observed. Under severe water stress
situation at 60% DASM the crop growth was adjusted
to lower dose of 90 kg N ha''. The plant has exhibited
moisture stress symptoms like leaf rolling early in
treatment at 60% DASM in conjunction with 240 kg
N ha'{(I;N3) plots when compared to treatment at 60%
DASM in conjunction with 90 kg N ha'! (I;N;) plots.
These results are in line with the findings of Pandey
et al (2000) who reported that, under deficit irrigated
condition the maize crop responded positively up 120 kg
N ha! and further increase in nitrogen dose from 120 kg
to 160 kg, negative results were observed.
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