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ABSTRACT

A field experiment was conducted under loamy sand soil during two consecutive kharif seasons of 2018
and 2019 at Agronomy farm, S.K.N. College of Agriculture, Jobner, Jaipur to find out the best moisture
conservation practices on nutrient concentration, uptake and quality of pearl millet [Pennisetum glaucum
(L.) R. Br. emend Stuntz] hybrids. Hybrids viz., RHB-173, RHB-177, MPMH-17 and HHB-67 in main plots
and moisture conservation practices viz., control, dust mulch, straw mulch, plastic mulch and seed line
mulching of FYM in sub plots were tested using split plot design replicated four. Results showed that
nitrogen, phosphorus and potassium concentration in grain and stover and protein content did not differ
significantly due to pearlmillet hybrids but hybrid RHB-173 recorded significantly higher total nitrogen,
phosphorus and potassium uptake as compared to MPMH-17 and HHB-67, remained at par with RHB-177
during both the years of study and in pool analysis. Results further indicated that application of straw
mulch recorded significantly higher nitrogen, phosphorus and potassium concentration in grain and stover,
total uptake and protein content over control, dust mulch and seed line mulching of FYM and statistically
at par with plastic mulch during both the years of experimentation.
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Introduction

Pearlmillet [pennisetum glaucum (L.) R.Br. emend
Stuntz] is one of an important millet crop of India as
well as Rajasthan. Pearlmillet is a short day, C4 plant
with high photosynthetic efficiency and dry matter
production capacity adapted to hot climate. India is
the largest producer of pearlmillet globally occupy-
ing 6.93 mha area with annual production of 8.61 mt
and average productivity of 1243 kg/ha (Anony-
mous, 2018-19). Rajasthan rank first with respect to

area and production of pearlmillet. Pearlmillet crop
occupies and area of 4.2 lac ha and annual produc-
tion of 5.05 mt with a productivity of 1190 kg/ha in
Rajasthan (Anonymous, 2019-20). Pearlmillet hy-
brids play an important role in boosting crop pro-
ductivity and the superiority of hybrids over variet-
ies of pearlmllet has already been proved. Use of
mulching in crop fields  increases water use effi-
ciency, protected against solar radiation, regulates
soil temperature, suppress weed growth, minimizes
leaching loss of nutrients, reduces soil erosion,
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checks excessive evaporation, increase infiltration of
rain water and improve soil moisture, production
and quality of field crops (Yaghi et al., 2013 and
Rummana et al., 2018). Keeping above facts in view
a field experiment was conducted to assess the role
of moisture conservation practices on pearlmillet
hybrids under semi arid conditions.

Materials and Methods

A field experiment was conducted under loamy
sand soil during two consecutive kharif seasons of
2018 and 2019 at Agronomy farm, S.K.N. College of
Agriculture, Jobner, Jaipur  Rajasthan (26º 05' N, 75º

20' E, 427 m above mean sea level). The soil of the
experimental field was loamy sand with slightly al-
kaline in reaction pH 8.3. It was moderately fertile,
being low in organic carbon (0.17%), low in avail-
able nitrogen (130.7 kg/ha), medium in available
phosphorus (14.81kg/ha) and potassium (148.63
kg/ha). The experiment was carried out in split plot
design comprising four Hybrids viz., RHB-173,
RHB-177, MPMH-17 and HHB-67 in main plots and
five moisture conservation practices viz., control,
dust mulch, straw mulch, plastic mulch and seed
line mulching of FYM in sub plots with four replica-
tions.

The recommended dose of fertilizers (RDF) for
kharif  pearlmillet in semi-arid eastern plain zone of
Rajasthan is 60 kg N/ha  and 30 kg P2O5/ha was
given in the form of urea and SSP. Half of the nitro-
gen was applied at sowing time as basal dose along
with the full quantities of phosphorus to all the
plots. The remaining half dose of nitrogen was ap-
plied as top dressed in two splits through urea. The
different weather parameters were recorded during
crop growing period in both the years. The maxi-
mum and minimum temperature recorded during
kharif season were in the rage of 30.0 to 42.8 ºC and
19.1 to 27.6 ºC in 2018 and 30.5 to 45.3 ºC and  19.5 to
24.9 ºC  in 2019. The total rainfall received during
kharif season was 307.2 mm in 2018 and 392 mm in
2019, respectively. The treatments wise moisture
conservation practices were done in earmarked
plots i.e. dust mulching done after each heavy rain-
fall by “kassi” upto a depth of about 4-5 cm, mustard
straw mulch @ 5 t/ha (sun dried) was spread over
the soil surface uniformly in between rows at 11
DAS, plastic mulch (0.05 mm thick) was placed in
between the rows at 11 DAS and seed line mulching
of FYM @ 2 t/ha over the soil surface uniformly in

rows at 1 DAS. The crop was harvested at physi-
ological maturity stage on 28 September, 2018 and
30 September, 2019. Data on estimation of nitrogen
was done by colorimetric method using Nesslers
reagent to develop colour (Snell and Snell, 1949).
Phosphorus concentration in grain and stover was
determined by Vanado-molybdo phosphate yellow
colour method. Digestion of samples was done by
tri-acid mixture (Jackson, 1967). Potassium concen-
tration in grain and stover was determined by Flame
photometer. Digestion of samples was done by tri-
acid mixture (Jackson, 1973). Protein content in
grain was calculated by multiplying nitrogen con-
centration in grain (%) with a factor 6.25 (A.O.A.C.,
1960).

Results and Discussion

Effect of Hybrids

A critical analysis of data (Table 1 to 4) indicated
that peal millet hybrids did not differ significantly in
nitrogen, phosphorus and potassium concentration
in grain and stover and protein content during both
the years and in pooled analysis. The pearlmillet
hybrid RHB-173 recorded the maximum total up-
take of nitrogen, phosphorus and potassium which
was at par with hybrid RHB-177 over MPMH-17
and HHB-67. On pooled mean basis, the RHB-173
recorded 12.0 and 22.3  per cent total nitrogen up-
take, 10.6 and 21.6 per cent total phosphorus uptake
and 9.3 and 22.6 per cent total potassium uptake
higher over MPMH-17 and HHB-67, respectively.
The results of the present investigation indicated
differential behavior of pearlmillet hybrids with re-
spect to nitrogen, phosphorus and potassium uptake
and in showed conformity with findings of Sharma
et al., (2013) and Gupta et al., (2016).

Effect of Moisture Conservation Practices

An examination of data (Table 1 to 4) further indi-
cated that application of straw mulch remained at
par with plastic mulch and significant higher in ni-
trogen,  phosphorus and potassium concentration of
grain and stover and total uptake over control, dust
mulch and seed line mulching of FYM during both
the years of experimentation as well as on pooled
basis. The pooled mean data application of straw
mulch registered 57.0, 21.9 and 16.1 per cent total
nitrogen uptake, 63.3, 20.9 and 17.5 per cent, total
phosphorus uptake and 46.8, 15.7 and 14.3 per cent
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Table 1. Effect of moisture conservation practices on nitrogen concentration in grain and stover and total uptake by
pearlmillet hybrids

Treatments N concentration (%) Total N uptake (kg/ha)
Grain Stover 2018 2019 Pooled

2018 2019 Pooled 2018 2019 Pooled

Hybrids
RHB-173 1.639 1.630 1.634 0.439 0.441 0.440 60.10 57.45 58.78
RHB-177 1.668 1.660 1.664 0.450 0.452 0.451 59.13 57.15 58.14
MPMH-17 1.619 1.600 1.609 0.433 0.434 0.433 54.06 50.89 52.48
HHB-67 1.698 1.690 1.694 0.453 0.458 0.455 49.45 46.62 48.04
SEm+ 0.04 0.04 0.03 0.01 0.01 0.01 1.23 1.77 1.21
CD (P=0.05) NS NS NS NS NS NS 3.94 5.68 3.59
Moisture conservation practices
Control 1.510 1.493 1.502 0.414 0.408 0.411 41.58 38.70 40.14
Dust mulch 1.620 1.603 1.612 0.410 0.433 0.422 52.66 50.70 51.68
Straw mulch 1.790 1.738 1.764 0.478 0.477 0.478 64.70 61.34 63.02
Plastic mulch 1.720 1.713 1.717 0.463 0.460 0.462 64.06 61.33 62.69
Seed line mulching of FYM 1.640 1.678 1.659 0.454 0.451 0.453 55.44 53.08 54.26
SEm+ 0.03 0.03 0.02 0.01 0.01 0.01 1.27 1.41 0.97
CD (P=0.05) 0.08 0.08 0.06 0.02 0.02 0.02 3.60 4.00 2.71
CV (%) 7.01 7.05 8.33 6.97 7.06 8.30 9.09 10.61 11.25

NS=Non significant

total potassium uptake higher over control, dust
mulch, and seed line mulching of FYM, respectively
on pooled basis. All the moisture conservation prac-
tices significantly increased the protein content over
control. The protein content registered with straw

mulch was 17.6 and 9.5 per cent higher over control
and dust mulch while remained at par with plastic
mulch and seed line mulching of FYM, respectively
on pooled basis. The increased uptake of nitrogen,
phosphorus and potassium under moisture conser-

Table 2. Effect of moisture conservation practices on phosphorus concentration in grain and stover and total uptake
by pearlmillet hybrids

Treatments P concentration (%) Total P uptake (kg/ha)
Grain Stover 2018 2019 Pooled

2018 2019 Pooled 2018 2019 Pooled

Hybrids
RHB-173 0.249 0.248 0.249 0.133 0.132 0.133 12.87 12.31 12.59
RHB-177 0.253 0.252 0.253 0.135 0.134 0.135 12.66 12.25 12.45
MPMH-17 0.249 0.244 0.247 0.132 0.131 0.132 11.74 11.02 11.38
HHB-67 0.258 0.259 0.259 0.138 0.137 0.138 10.66 10.05 10.35
SEm+ 0.006 0.006 0.005 0.003 0.003 0.002 0.34 0.53 0.35
CD (P=0.05) NS NS NS NS NS NS 1.08 1.68 1.04
Moisture conservation practices
Control 0.229 0.228 0.229 0.117 0.116 0.117 8.63 8.10 8.37
Dust mulch 0.248 0.247 0.248 0.132 0.131 0.132 11.64 10.97 11.31
Straw mulch 0.269 0.268 0.269 0.147 0.146 0.147 13.90 13.43 13.67
Plastic mulch 0.260 0.259 0.260 0.142 0.141 0.142 13.77 13.23 13.50
Seed line mulching of FYM0.255 0.254 0.255 0.135 0.134 0.135 11.98 11.29 11.63
SEm+ 0.004 0.004 0.003 0.002 0.002 0.002 0.25 0.25 0.21
CD (P=0.05) 0.013 0.013 0.009 0.007 0.007 0.005 0.72 0.70 0.58
CV (%) 6.99 7.06 8.34 7.00 7.09 8.37 8.42 8.64 11.24

NS=Non significant
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vation treatments could be attributed to the in-
creased concentration of nitrogen, phosphorus and
potassium in grain and stover. Uptake of nutrients is
the function of nutrient concentration and biomass
production, the enhanced uptake of nutrients under
various moisture conservation practices could be

assigned to increased grain and stover yield of
pearlmillet hybrids under these treatments. Increase
in uptake of nitrogen, phosphorus and potassium
were also recorded due to mulching treatments by
Tetarwal and Rana, (2006), Mallareddy, (2016),
Kanwar et al., (2017), Lal, (2017) and Yadav, (2018).

Conclusion

Based on results of two years experimentation, it
may be concluded that hybrid RHB-173 recorded
significantly higher total nitrogen, phosphorus and
potassium uptake, being remained at par with RHB-
177. Use of straw mulch proved to be the most suit-
able moisture conservation practices as it provided
significantly higher nitrogen, phosphorus and potas-
sium concentration in grain and stover and total
uptake, being remained at par with plastic mulch
over control, dust mulch and seed line mulching of
FYM.
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