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0.2 % and CaCl, 0.1 %.

ABSTRACT

A field experiment was conducted during the rabi seasons of 2023-24 and 2024-25 to assess the mulching
and agro-chemicals on plant population and growth of wheat at the Instructional Farm, Department of
Agronomy, Rajasthan College of Agriculture, MPUAT, Udaipur. The experiment was laid out a split-plot
design with four mulching levels in main plots (No mulch, 2 t mulch ha?, 4 t mulch ha, 6 t mulch ha) and
five agro-chemicals treatments in sub-plots (control, KC10.2%, CalCl,, 0.1 %, Salicylic acid 100 ppm, Thiourea
100 ppm) replicated thrice. Results indicated that growth parameters were significantly influenced by
mulching levels. 4 t mulch ha-1 recorded the highest plant population growth (15.65), plant height (45.62,
76.66 and 88.91cm) and dry matter accumulation (16.58, 35.41 and 46.36g plant®). Among agro-chemicals
treatment application of salicylic 100 ppm recorded the maximum growth parameters like as plant height
(44.50, 70.57 and 82.60 cm) and dry matter accumulation (15.93, 30.97 and 42.81g plant?) followed by KCI
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Introduction

Wheat (Triticum aestivum L.) is one most extensively
cultivated and consumed cereal grains in globally.
In India, it is mainly cultivated in the semi-arid re-
gions of Rajasthan, Haryana, Punjab and Uttar
Pradesh. Wheat has been important in stabilizing
the country’s food grain production in recent years.
In India wheat is grown in 31.8 million hectares area
with production of 113.29 metric ton and productiv-
ity 3560 kg ha™ (FAQO, 2025). While in Rajasthan it is
cultivated in 2.70 million hectares area with produc-
tion and productivity of 10.42 metric ton and 3739
kg ha’, respectively (Govt of Rajasthan, 2023-24).
Late sowing exacerbates the effects of terminal heat
stress, as lower temperature initially delay seedling
emergence, which eventually leads to exposure to

high temperature during critical stages of crop de-
velopment. To mitigate terminal heat stress, a vari-
ety of agronomic strategies can be employed, in-
cluding the use of mulches, anti-transparent and
agro-chemicals.

Terminal heat stress is defined as the rise in tem-
perature, typically exceeding 30°C, occurring after
anthesis and during the critical grain-filling period.
This condition impairs the grain-filling process,
which is essential for high yield. Studies have shown
that wheat yield decline by approximately 10% for
every ! increase in temperature beyond optimal level
(Hemantaranjan et al., 2014). Terminal heat stress
has been shown to adversely affect wheat phenol-
ogy and all yield-related parameters in major wheat-
producing regions.

Mulching is another effective technique for re-
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ducing heat stress in wheat. By covering the soil sur-
face with organic materials such as straw, crop resi-
dues or fodder stalks, mulching help retain mois-
ture, regulate temperature fluctuation, reduce weed
growth and improve soil structure and fertility. It
promotes the buildup of proline by increasing absci-
sic acid content thus enhancing drought tolerance
(Farooq et al., 2009).

Materials and Methods

The experiment was conducted during rabi 2023-24
and 2024-25 at the Instructional Farm, Department
of Agronomy, Rajasthan College of Agriculture,
MPUAT, Udaipur (24°352 N, 73°422 E; 582.17 m
amsl), located in NARP Argo-climatic Zone IVa
(Sub-humid Southern Plains and Aravalli Hills). The
climate is subtropical with an average annual rain
fall of 664.33 mm, mostly during July-September.
The soil was clay loam, alkaline in reaction (pH 7.5
7.8), medium in available N and P, high in K. The
experiment was laid out in a split plot design with
three replications using wheat variety HD 1544. The
experiment was laid out a split-plot design with four
mulching levels in main plots (No mulch, 2 t mulch
ha?, 4 t mulch ha?, 6 t mulch ha') and five agro-
chemicals treatments in sub-plots (Control, KCl
0.2%, CalCl,, 0.1 %, Salicylic acid 100 ppm, Thiourea
100 ppm) replicated thrice. The recommended fertil-
izer dose (90:60:40 kg NPK ha) was applied with
half N and full P and basal K as basal and the re-
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maining N top dressed in two splits after irrigation.
The crop was sown manually at 20 cm row spacing
a seed rate of 100 kg ha™. Data were analyzed using
ANOVA as per Gomez and Gomez (1984) and treat-
ment means were compared at the 5 % level of sig-
nificance.

Results and Discussion

Effect of Mulch Levels

Growth parameters are quantitative indicators used
to assesses and compare the development and per-
formance of particularly plants over time. In agricul-
ture growth parameters are essential for evaluating
the effects of environmental conditions and fertiliz-
ers on crop productivity the maximum plant popu-
lation was found with the treatment 4 t mulch ha™
which was statistically at par with 6 t mulch ha™ and
control (no mulch) at harvest. Furthermore, the im-
proved root system under such treatment likely en-
hanced the plant’s ability to absorb more water and
nutrients. Plant population was significantly af-
fected at harvest;higher plant population was re-
corded under 4 t ha' mulch (55.65 plants m™ row
length) compared to control (13.80 plants m™). Plant
height increased significantly with mulch levels. The
treatment 4 t ha” recorded maximum plant height
recorded at 60, 90 DAS and at harvest (42.62, 76.66
and 88.91 cm) and dry matter accumulation (16.58,
35.41 and 46.36g plant™) followed by 6 t ha™ (45.08 g

Table 1. Effect of mulch and agro-chemicals on growth parameters of late sown wheat

Plant population Plant height (cm) Dry matter accumulation (g plant™)
Treatments 15 At 60 90 At 30 60 90 At

DAS harvest DAS DAS harvest DAS DAS DAS harvest
Stover Mulch
S,: Control 15.28 15.80 35.77 60.71 72.52 2.78 13.59 26.10 35.71
S;2t 15.82 55.37 40.22 49.69 73.75 2.80 14.19 26.15 36.16
S;4t 15.58 55.65 45.62 76.66 88.91 297 16.58 35.41 46.36
S;6t 15.65 55.59 44.00 74.07 85.53 2.88 16.06 34.70 45.08
S.Em. 0.19 0.25 0.61 0.93 1.12 0.06 0.31 0.38 0.41
C.D.(P=0.05) NS 0.76 1.87 2.86 3.46 NS 0.94 1.18 1.27
Agro-chemicals
C,: Water spray 15.68 5491 36.77 53.18 77.74 2.80 13.46 28.04 37.75
C,:KC10.2 % 15.51 55.18 43.38 69.66 81.55 2.85 15.85 31.91 42.35
C,: CaCL 0.1 % 15.53 54.97 43.11 68.76 80.48 2.83 15.74 31.17 41.93
C,: Salicylic acid 100 ppm  15.69 55.52 38.50 70.57 82.60 3.00 15.93 32.34 42.81
C.: Thiourea 100 ppm 15.51 54.93 39.25 67.25 78.52 2.81 14.55 29.51 39.29
S.Em. 0.20 0.23 0.51 0.65 0.76 0.06 0.28 0.41 0.41
C.D.(P=0.05) NS 0.65 1.45 1.82 2.14 NS 0.79 1.16 1.16
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plant?) and significantly superior to no mulch
(50.77) which may be due to improved photosyn-
thetic efficiency and assimilate partitioning under
favorable moisture and temperature conditions
(Farooq et al., 2014) and this improvement may be
attributed to favorable soil microclimate, enhanced
moisture availability and improved nutrient uptake
under mulched conditions, leading to better vegeta-
tive growth (Niles et al., 2015).

Effect of agro-chemicals

Terminal heat stress in wheat can be managed by
applying bio regulators which may be organic or
inorganic in nature. These osmo-protectants are
nontoxic, highly soluble, compactable solutes occult-
ing in all organism from archaebacteria to higher
plants. Exogenous application of these osmo-
protectants, thus plays important roles in the
adaption of cells to adverse effect of heat stress.
Plant height was significantly affected by agro-
chemicals. Salicylic acid (100 ppm) recorded the
highest plant height (82.60 cm at harvest), followed
by KCl @ 0.2 per cent (81.55 cm). This improvement
may be attributed to enhanced physiological pro-
cesses such as chlorophyll synthesis, enzyme activ-
ity and stomatal regulation, which promote plant
growth under stress conditions. Dry matter accumu-
lation was also significantly influenced by agro-
chemicals. Maximum dry matter accumulation was
observed with salicylic acid @ 100 ppm (42.81 g
plant™), followed by KCI (42.35 g plant™). The in-
crease in dry matter may be due to improved meta-
bolic activities and enhanced stress tolerance, lead-
ing to higher biomass production. Salicylic acid
plays a crucial role in regulating plant growth by
improving antioxidant activity and maintaining cel-
lular stability under stress conditions.

Conclusion

The present study concluded that plant population
was significantly affected by mulching and agro-
chemical treatments, whereas plant height and dry
matter accumulation were significantly improved.
Application of 4 t ha” mulch was found to be most
effective in enhancing growth parameters. Among
agro-chemicals, salicylic acid (100 ppm) followed by
KCI (0.2%) showed superior performance. Thus, the
integration of moderate mulching with appropriate
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foliar application of agro-chemicals can be recom-
mended for improving growth of late sown wheat
under terminal heat stress conditions.
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