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Abstract

A field experiment was conducted to assess the improving barley productivity under different
irrigation and mulching practices at School of Agricultural Sciences, CPU, Kota (Rajasthan)
during Rabi, 2023-24. The experiment was laid out in a split plot design with three
replications. The experiment consisting of 12 treatments combinations with irrigation levels
in main plot viz., one irrigation at active tillering stage (30-35 DAS), two irrigation at active
tillering and milking stage and three at active tillering, boot stage (60-65 DAS) and milking
stage (80-85 DAS) and four mulching levels in sub plot No mulch, 2 t/ha, 4 t/ha and 6 t/ha.
Growth and yield parameters were significantly increased with application of three irrigation at
active tillering stage, boot stage (60-65 DAS) and milking stage (80-85 DAS) over one
irrigation at active tillering stage (30-35 DAS). The maximum plant height (114.6 cm and 112.1
cm), number of tillers/sm? (365.32 and 351.34), dry matter accumulation (320.3 and 307.14
g/meter row length) and effective tillers/m? (84.2 and 78.9), no. of grains/ear (40.2 and 37.4), test
weight (41.37g and 40.27g) highest seed yield (4320 and 4180 kg/ha), straw yield (6530 and
6355 kg/ha) and biological yield (10850 and 10535 kg/ha) fetched net return (49972 and ¥
47910) and benefit cost ratio (1.46 and 1.43) of barley were recorded under application of three
at active tillering, boot stage (60-65 DAS) and milking stage (80-85 DAS) and application of
4 t/ha mulch followed by application of two irrigation at active tillering and milking stage
and 6 t/ha mulch application over one irrigation at active tillering stage (30-35 DAS) and no

mulch.
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Introduction:

Barley (Hordium vulgare L.) is one of the first domesticated plant species in the world,
belong to family Poaceae. The hulled and awned type barley is believed to be originated from
Abyssinia, considering this place as principle centre of origin, whereas, south eastern Asia is
the centre of origin for hull-less, six rowed varieties with short or no awn. With a share of 7
per cent of the global cereal production barley is considered fourth largest cereal crop in the
world (Pal et al., 2012). It has been traditionally considered as poor man’s crop because it is
one of the most input efficient crops and can be cultivated in adverse climatic conditions like
drought, salinity, alkalinity and marginal lands etc. Among the cereals, it ranks fourth with
respect to area and production after wheat, rice and maize. Barley grain is also valuable for
smothering and cooling effect on the body for easy digestion. Besides these conventional uses,
it is an important industrial crop as it is used as raw material for beer, whisky and brewing
industries. In India, barley is mainly grown in the northern plains and concentrated in the
states of Utter Pradesh, Haryana and Rajasthan. In India, barley was cultivated on 453
thousand ha area with 1371 thousand tons of production at an average productivity of 33.04
g/ha. In India, Rajasthan is the largest state having more than 52% in production and 46 %
area followed by Uttar Pradesh. In Rajasthan, barley was cultivated on 408 thousand ha area
with 1399.6 thousand tons of production at an average productivity of 29.16 g/ha (IIWBR,
2022-23). In the recent years it has been observed that because of severe drought in drier part
of northern plains, there is an acute shortage of green fodder in the months of November to
January. Since the common forage crops, Berseem, Oats and Sugarcane require frequent
irrigation and cannot be grown under water scarcity condition. Barley can be an option, both
for grain as well as fodder. However its industrial demand as raw material has also increased.
Malt extracted from barley grain is used as a source of fermentable material for beer and
certain distilled beverages like whisky, brandy etc. As a food barley is mixed with gram or
wheat and then ground to flour for preparing better quality ,,chapatis®. Roasted grains of
barley after grinding can be used as ,,Sattu”. Apart from this barley is used as a component of
various health foods. Barley grain contains approximately 12.5 per cent moisture, 11.5 per
cent albuminoids, 74 per cent carbohydrates, 1.3 per cent fats, 3.9 per cent crude fibre and 1.5
per cent ash (Singh et al., 2018). The barley water helps in better urine filtration, increased
kidney efficiency due to its high enzymatic constitution. Regular consumption of barley

lowers the plasma blood cholesterol content because of its high beta glucan content and thus
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helps in prevention of high blood pressure and related heart problems (Truswell, 2002). The
other important property of barley is its potential use in diabetic problems. The soluble fiber
from barley improves glucose utilization and insulin sensitivity in acute and chronic studies of
normal-weight and overweight adults, and individuals with the metabolic syndrome (Rimm et
al. 2002).

Water is the most crucial input in agriculture as major share of water resources is used
in agriculture and food requirements are increasing while water resources are shrinking. The
global water crisis has drawn worldwide attention to the urgency of achieving a more efficient
use of water resources particularly, to increase crop production and national food security.
Since agriculture uses infiltrated water that forms soil moisture in the root-zone of the crops
and subsequently loss through evaporation and transpiration (ET), water conservation is the
most important for sustaining food and livelihood security of people practicing agriculture. In
this context mulching is one of the important agronomic practices in conserving the soil
moisture and modifying the soil physical environment.

Mulching is a common practice to cover soil surface and it not only conserves moisture
but also moderates temperature besides effectively controlling the weeds. It creates congenial
conditions for the growth and ameliorates various environmental stresses (Macilwain, 2004). It
exerts decisive effects on earliness, yield and quality of the crop. Straw mulching has a major
effect on soil water and thermal regimes. The mulch probably acts as an insulator, resulting in
smaller fluctuations in soil temperature in mulched treatments as compared to without mulch.
Mulches can be more effective under extreme weather conditions as compared to normal
conditions. Mulching is a common practice recommended for tropical small farming holder,
due to its ability to conserve soil and moisture and also suppress weeds (Sah 2015). Mulching
increased soil moisture content, improved the soil structure and decreased the weed growth,
and thereby enhanced yield in crops (Govindappa 2014). The yield and water productivity
gains were due to greater root proliferation which was the result of moderation of soil

temperature and water conservation with straw mulching (Arora et al. 2011).
Material and Methods

A field experiment was conducted at Research farm, School of Agricultural Sciences,
CPU, Kota (Rajasthan) during Rabi season 2023-24. The details of experimental techniques,
materials used and methods adopted for treatment evaluation during the course of

investigation are described in this chapter.The soil of the experimental field was sand (22.6%
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silt, 37.1% and 39.9% clay) in texture clay loam (vertisols), was alkaline in reaction(pH 7.8),
medium in organic carbon (0.56%), medium in available nitrogen (314 kg/ha), phosphorus
(22.1 kg/ha) but higher in available potassium (298 kg/ha).

The experiment was laid out in a split plot design with three replications. The
experiment consisting of 12 treatments combinations with irrigation levels in main plot viz.,
one irrigation at active tillering stage (30-35 DAS), two irrigation at active tillering and
milking stage and three at active tillering, boot stage (60-65 DAS) and milking stage (80-85
DAS) and four mulching levels in sub plot No mulch, 2 t/ha, 4 t/ha and 6 t/ha. Barley is sown
at 20 cm as inter row spacing and 10 cm is followed as intra row spacing using 100 kg/ha
seed rate. Seeding was done by seed drill in the second week of November and reaped during
the last week of March. At the time of harvest, information on growth and vyield attributes
such as plant height, no. of tillers/meter row length, dry matter accumulation/meter row
length, tiller/m?, seeds/ear, test weight, seed yield, straw yield and biological yield, net return,
B:C ratio of barley. The data collected on different parameters was statistically analyzed
using the analysis of variance approach, and the significant differences were assessed at 5%

level of significance.
Results and discussion
Growth and yield attributes
Effect of irrigation levels

The results showed that irrigation levels had significant influence on growth and yield
attributes (table 1). Plant height at harvest (114.6 cm), no. of tillers/m? (365.32), Dry matter
accumulation/meter row length (320.32 g), number of effective tillers/m? (84.2), number of
grain/ear (40.2) and test weight (41.37 g) were recorded under the application of three
irrigation at active tillering, boot stage (60-65 DAS) and milking stage (80-85 DAS) followed
by two irrigation at active tillering and minimum recorded under one irrigation at active
tillering stage (30-35 DAS), respectively. This might due to all growth attributing parameters
of experimental crop of barley were influenced significantly due to irrigation levels as
supported by Singh et al. (2022). Increased effective tillers under more irrigations i.e. up to
three may be attributed to the fact that the loamy sand soil had limited water holding capacity
and increased moisture content in the soil might have resulted in better nutrient use efficiency

thereby leading to profuse plant growth. Similar results have been reported by Singh et al.
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(2021). The reason is obvious that adequate supply of water might have kept all the nutrient

ions in proper available form. Similar results have been reported by Jan et al. (2001).
Effect of mulching levels

The results showed (table 1) that mulching levels had significant influence on growth
and yield attributes (table 1). Plant height at harvest (112.1 cm), no. of tillers/m? (351.34),
Dry matter accumulation/meter row length (307.14 g), number of effective tillers/m? (78.9),
number of grain/ear (37.4) and test weight (40.27 g) were recorded significantly maximum
under the application of 4 t/ha mulch which was statistically at par with 6 t/ha mulch over no
mulch and 2 t/ha mulch, respectively. This might due to all growth attributing parameters of
experimental crop of barley were influenced significantly due to mulching has double
actions; controlling weeds and providing soil cover, both of which reduce water loss through
decreased transpiration and evaporation and increased availability of soil moisture contents
improves plant height (Khurshid et al., 2006 and Ahmed et al., 2007). dry matter
accumulation under mulching in combination with irrigation can be explained in light of role
of soil water in increasing nutrient availability and its transport for utilization in cell growth
and its differentiation in production of tillers, leaves and therefore, dry matter accumulation
(reported by Kar et al. 2007).

Yield and economics
Effect of irrigation levels

Data presented in Table 2 concluded that among the irrigation levels significantly
increased seed, straw and biological yield was obtained significantly higher seed, straw and
biological yield from application of three irrigation (4320, 6530 and 10850 kg/ha) at active
tillering, boot stage (60-65 DAS) and milking stage (80-85 DAS) which was statistically at
par with two irrigation at active tillering at active tillering and milking stage and minimum
over one irrigation (3620, 5525 and 9145 kg/ha) at active tillering stage (30-35 DAS).
Application of three irrigation increased seed, straw and biological yield 19.33, 18.19 and
18.64 per cent as compared to one irrigation at active tillering stage (30-35 DAS). However,
different irrigation levels did not significant influence the harvest index. This might due to
source-sink relationship (sink components - test weight and source components — dry matter
accumulation). An optimally green crop, accumulate more dry matter and partitions large
proportion of it to seed. Dry matter accumulation and its partition to seed yield is a function

of crop growth. As seed vyield is primarily a function of cumulative effect of yield
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determining characters, significantly higher values of these characters might be ascribed as
the most probable reason of getting higher seed yield of barley. The biological yield is a
function of grain and straw yields, thus significant increase in biological yield with the three
irrigation increased seed and straw vyield. The effect of irrigation levels on grain yield of
barley was significant. Similar results have been reported by Jan et al. (2001). The reason is
obvious that adequate supply of water might have kept all the nutrient ions in proper
available form. Similar results have been reported by Singh et al. (2021). The economics of
treatments was affected with numbers of irrigations levels and presented in Table 2. The
maximum net return (¥ 49972/ha) were calculated under the treatment of three irrigation) at
active tillering, boot stage (60-65 DAS) and milking stage (80-85 DAS). The data on B: C
ratio revealed that irrigation levels at three irrigation at active tillering, boot stage (60-65
DAS) and milking stage (80-85 DAS) has been noticed more remunerative in terms of
benefits of Rs 1.46 by investing ¥ 1.00 compared to one irrigation at active tillering stage
(30-35 DAS) similarly reported by Pandey et al. (2017) and Singh et al. (2022).

Effect of mulching levels

The vyield of barley presented in Table 2 concluded that among the mulching levels
significantly increased seed, straw and biological yield, it was obtained significantly higher
seed, straw and biological yield from application of 4 t/ha mulch (4180, 6355 and 10535
kg/ha) which was statistically at par with application of 6 t/ha mulch and over no mulch
application (3320, 5126 and 8446 kg/ha). Application of 4 t/ha mulch increased seed, straw
and biological yield 25.90, 23.97 and 24.73 per cent as compared to no mulch application.
However, various mulch levels did not significant influence the harvest index. Mulching
might have reduced the fluctuation of soil temperature and increased the soil moisture and
resulted in more rapid crop growth and produced more number of tillers. The result was
partially similar to the findings of Mishra (1996). These results are in line with those of
Khurshid et al. (2006), who reported that mulch increases the soil moisture and nutrients
availability to plant roots, in turn, leading to higher grain yield Hingonia et al. (2016).
Economics of different levels of mulch and presented in Table 2. The maximum net return (¥
47910/ha) were calculated under the treatment of three irrigation). The data on B:C ratio
revealed that mulch levels at M3 (4 t/ha) has been noticed more remunerative in terms of
benefits of Rs 1.43 by investing ¥ 1.00 compared to no mulch similarly results finding by
Hingonia et al. (2016) and Singh et al. (2021).

66


https://doi.org/10.5281/zenodo.13688915

j ATIONALIOTRNAL OF RESEARCH ©2022 CPIJR | Volume 2 | Issue 3 | ISSN : 2583-1895
June-2024 | DOI: https://doi.org/10.5281/zenodo.13688915

(j?m) CAREER POINT Career Point International Journal of Research(CPIJR)
==

Table 1 Effect of irrigation and mulching levels on growth and yield attributes of barley

Treatments Plant No.of | Plantdry | Effective No. of Test
height | tiller/m* | weight | tillerssm? | seeds/ear | weight
(cm) (9/m row (9)

length)

Irrigation levels

One irrigation | 105.2 268.17 285.17 63.3 36.8 39.12

_TVYO _ 109.8 | 357.41 | 303.41 128 36 081

irrigation

Three 84.2 40.2 41.37

o 114.6 365.32 320.32

irrigation

SEm+ 1.2 4.21 4.21 2.17 0.53 0.21

CD (P=0.05) 3.6 12.63 12.63 6.51 1.6 0.62

Mulching levels

No mulch 259.46 56.2 34.3 38.12
102.4 282.43

2 t/ha 106.2 336.21 293.26 72.6 35.9 39.43

4 t/ha 112.1 351.34 307.14 78.9 374 40.27

6 t/ha 113.8 359.17 311.45 82.8 38.6 40.72

SEm+ 1.3 3.95 3.80 2.13 0.47 0.19

CD (P=0.05) 3.9 10.85 11.40 6.39 1.4 0.56

Table 2 Effect of irrigation and mulching levels on yield and economics of barley

Treatments Seed yield Straw Biological Net return B:C ratio

(kg/ha) yield yield (kg/ha) (%/ha)

(kg/ha)

Irrigation levels
One irrigation 3620 5525 9145 40745 1.37
Two irrigation 4007 6095 10102 45999 1.43
Three irrigation 4320 6530 10850 49972 1.46
SEm+ 101.9 143.5 245.4
CD (P=0.05) 305.7 430.5 736.2

67


https://doi.org/10.5281/zenodo.13688915

‘
Iy

CAREER POINT Career Point International Journal of Research(CPIJR)

HIHIRATIORAL JOURNAL OF REsEakel ©2022 CPIJR | Volume 2 | Issue 3 | ISSN : 2583-1895
June-2024 | DOI: https://doi.org/10.5281/zenodo.13688915

higher

Mulching levels

No mulch 3320 5126 8446 36802 1.32
2 t/ha 3785 5770 9555 42758 1.38
4 t/ha 4180 6355 10535 47910 1.43
6 t/ha 4250 6442 10692 48925 1.44
SEm+ 99.4 138.9 238.3

CD (P=0.05) 298.2 416.7 714.9

Conclusion

On the basis of one year field experimentation, it seems quite logical to indicate that

production, net return and B: C ratio was observed under the application of three

irrigation at active tillering, boot stage (60-65 DAS) and milking stage (80-85 DAS) along

with 4 t/ha mulch has been found most effective and profitable in grain, straw and biological

yield of barley.
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