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A field experiment was conducted during two consecutive years of Kharif2016 and 2017at
Fertilizer Research Farm Uttari Pura, Chandra Shekhar Azad University of Agriculture and
Technology, Kanpur (Uttar Pradesh). The field experiment was imposed to find out the
influence of fertilizer nutrients and pesticides on the yield attributes and quality, nutrients
uptake, soil health and various quality parameters of basmati rice PB-1509. The
experiment was laid out in a split-plot design comprise of four main plot and ten sub-plot,
in which main plots are: Control, Weedicide : Bispyribac Sodium (Nomnigold) 10 % SC
@ 35 a.i. ha™, Fungicides : IFC- 110 (Tricyclazole 45 % + Hexaconazole 10 % WG ) 1.0
g/ lit., Insecticides : Malathion 25% @ 25 kg ha™. The treatment combinations in sub-plots
are viz.,,N (Ty), NP (T,), NPK (T3), NPK +Zn (T4), NPK+ Fe (Ts), NPK +Mn (Ts),
NPK+ Zn +Fe +Mn (T;), NPK +10 t FYM ha™ (Tg), NPK+ Zn +Fe +Mn + Vermicompost
@ 3 ton ha® (Ty), Control (T1).The application of Weedicide : Bispyribac Sodium
(Nomnigold)10 % SC @ 35 a.i. ha™ at 4-6 leaves in treatment (Tg) stage was recorded
highest biological yield, hulling and milling percentage along with grain and straw yield as
compared to control treatment during both of the year observation. The application of
Insecticides: Malathion 25% @ 25 kg ha™were also noticed higher production and
productivity of basmati rice in comparison to insecticide application during both of the
years.

Introduction

Rice is one of the most important field crops
of the world providing staple food to millions.
It is grown in 114countries across the world
and the population of 150 million has
continuing cultivation in near 11% of the
world's cultivated land about 148 million

hectares with a production of 710 million tons
(FAO, 2011). Out of this almost 90% of rice
production and consumption take place in
Asian countries (Islam et al., 2010). In Asia,
the largest rice-producing countries include
China, India, Indonesia, Bangladesh, and
Pakistan (FAO, 2011).
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Basmati rice is traditionally grown in the
Himalayan foothill regions of India and
Pakistan and the name is traditionally
associated with this geographical origin
(Bligh, 2000). In general, although the
production of basmati rice varieties in all over
coastal and foothill areas of our country is
concentrated in north-west Indian states-
Haryana, Punjab, Western Uttar Pradesh, and
to a limited extent in Uttrakhand, Himachal
Pradesh, and Jammu & Kashmir.

The Green Revolution technologies led to the
emergence of Rice-Wheat as the major
cropping system in the IGP, which now ranks
first among the 30 major cropping systems
identified in India (Das, 2006). The share of
Haryana in total basmati production generally
marks at 43.8 percent followed by Punjab
with 34.7 percent and Uttar Pradesh with 19.2
percent. Haryana and Punjab together
constituted more than 75 percent of basmati
rice produced in India. Total paddy acreages
in Uttar Pradesh are estimated at 1614.1
thousand hectares in 2019 which is 21%
higher than the last year acreage of 1336.1
thousand hectares. Basmati acreages in 2019
are estimated at 463.6 thousand hectares
which are 84% higher than the last year
acreage of 252.1 thousand hectares (APEDA
2019).

Rice production is needed to meet the food
demands of the rapidly expanding population
(Liu et al., 2016). Declining soil fertility may
be one of the most important reasons for this
yield stagnation. To improve soil fertility,
especially soil organic carbon (SOC) content,
has an important role in maintaining a
sustainable increase in rice yield (Zhao et al.,
2016).

Materials and Methods
At field experiment will be conducted at

Fertilizer research Farm Uttari Pura, of
Chandra Shekhar Azad University of

Agriculture & Technology, Kanpur for two
the consecutive year of 2015-16 and 2016-
17in Kharif season. The initial Physico-
chemical and mechanical characteristics of
the experimental soil were: sand 57.66 %, silt
22.30 % and clay 20.14 %, mild high in
reaction (pH 8.32), and low EC 0.46 medium
in organic carbon (0.41%) with 182, 11.70
and 171.0 kg ha™ of available N, P, and K,
respectively. DTPA extractable Zn, was 1.83
mg Kg', Fe 12.7, and Mn 7.26 mg Kg*,
respectively. Forty treatment combinations
were replicated three times in split-plot
design.

Surface (0-0.15 cm) soil samples taken after
the harvest of Rice were analyzed for pH,
organic carbon, cation exchange capacity,
available N, P, and K using standard
analytical methods. Besides, different
fractions of N, P, K, and Zn were also
determined in the soil samples taken after the
rice harvest and the composite soil samples
drawn from adjacent fallow plots. The
productivity of rice (2015-16 and 2016-17)
was also recorded.

All the treatments were evaluated in a split-
plot design with three replication. Twenty-one
days old seedlings of 'Pusa Basmati-1509' rice
were transplanted in the third week of July in
each year with 20 x 10 cm row to row and
plant to plant spacing. The half dose on
nitrogen and full doses of P, K, Zn, Mn, and
Fe were applied as basal at the time of
transplanting through ammonium sulfate,
single super phosphate, Muriate of Potash
(MOP), MnSO,4 and FeSQ,, respectively and
remaining nitrogen was applied in two equal
splits at maximum tillering and panicle
initiation stage.

After taking the weight of total biomass, the
produce of each net plot was threshed
separated manually. The grains of each plot
were cleaned and air dried to maintain the
moisture content at a standard level of 14
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percent and recorded the weight in kg per net
plot by balance. Finally, grain yield per plot
was converted into g/ha by the conversion
factor. The straw vyield was recorded by
subtracting the weight of grains from the
weight of the total harvested produced of each
net plot. Thus the straw yield obtained in
kg/plot was multiplied with the conversion
factor to get the straw yield in g/ha. The
biological yield was calculated by using the
formula based on grain and straw yield per
g/ha.

Samples were analysed for their nitrogen
content by the modified Kjddahl method
(Jackson, 1973), phosphorus was determined
by vanadomolybdate, yellow color method,
and potassium by flame photometer in the di-
acid digest. Zinc, iron, and manganese
contents were determined on the atomic
absorption spectrophotometer. Organic cation
in post-harvest soil was determined by
Walkley and Black method. Available
nitrogen, phosphorus, and potassium in soil
samples were determined by the methods
described by Subbiah and Asija (1956),
Olsen’s, and flame photometer (Jackson,
1973), respectively.

Hulling percentage

Well dried rough rice sample from each plot
weighing 100 g were hulled in a mini “Satake
Rice Whitening and Caking Machine” and the
weight of brown rice was recorded. Hulling
percentage was worked out as:

Hulling percentage (%) =

Weight of brown rice (g)
Weight of rough rice (g)

x 100

Milling percentage

The hulled brown rice sample were milled in
a “Satake Rice Whitening and Caking

Machine” for 5 minute. The polished rice was
weighted and milling percentage was
calculated as:

Weight of milled rice (g)
Milling (%) = Weight of rough rice (g) X

100

Head rice obtained after milling was weighed
and the head rice recovery was calculated by
using the following formula (Bandyopadhyay
and Roy, 1992).

Head rice recovery (%) =

Weight of whole milled rice (g)
Weight of rough rice (g)

X 100

Grain yield (q ha™)

After taking the weight of total biomass, the
produce of each net plot was threshed
separated manually. The grains of each plot
were cleaned and air dried to maintain the
moisture content at standard level of 14 per
cent and recorded the weight in kg per net
plot by balance. Finally grain yield per plot
was converted in to g/ha by conversion factor.

Straw yield (q ha™)

Straw vyield was recorded by subtracting the
weight of grains from the weight of total
harvested produced of each net plot. Thus the
straw yield obtained in kg/plot was multiplied
with the conversion factor in order to get the
straw yield in g/ha.

Results and Discussion

Effect of pesticides
biological yield

application  on

A perusal of the data (Table 1) revealed that
the biological yield (q ha') differed
significantly under different treatments. In
general, the biological yield (q ha') was
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highest during first year as compared to
second year. The biological yield ranged was
between 57.37 and 71.65 q ha™, respectively
during first year of the experiment. The
biological yield was observed highest with the
application of Weedicide : Bispyribac Sodium
(Nomnigold)10 % SC @ 35 a.i. ha' at 4-6
leaves stage which was significantly superior
over all the treatments during first year. The
least value of biological yield was analyzed
under control treatment during 2015-16. All
the treatments were achieved more biological
yield in comparison to control treatment
during first year. Similar finding was also
reported by Esfahani et al., (2014).

Further examined the data the second year
biological yield ranged varied from 58.71 to
72.99 q ha'under control to Weedicide :
Bispyribac Sodium (Nomnigold)10 % SC @
35 a.i. ha' at 4-6 leaves stage, respectively.
The biological yield increased with increasing
the doses of pesticide during both the year.
The control treatment was exhibited
inferiority in comparison to all the treatments
during the observations period (Table 1).

It is perusal the data given in Table 1, the
biological yield was also noticed significantly
higher with the application of Insecticides:
Malathion 25% @ 25 kg ha™, which was
significantly higher over rest of the pesticides
treatments during both of the year.

Effect of pesticides application on grain
yield (q ha™)

The data depicted in (Table 5) indicate that
application of weedicide : Bispyribac Sodium
(Nomnigold) 10 % SC @ 35 a.i. ha’ at 4-6
leaves stage was increased grain yield
significantly over control treatment. In grain
yield, it varied from 24.02 and 24.69 q hain
control treatment to 30.75 and 31.42 q hain
plot where Weedicide : Bispyribac Sodium
(Nomnigold) 10 % SC @ 35 a.i. ha’ at 4-6

leaves stage was applied during both the year
of study. The application of Weedicide :
Bispyribac Sodium (Nomnigold) 10 % SC @
35 ai. ha' at 4-6 leaves stage was
significantly superior over all the treatments
during both the year of investigation. The
application of Weedicide : Bispyribac Sodium
(Nomnigold) 10 % SC @ 35 a.i. ha at 4-6
leaves stage, Insecticides : Malathion 25% @
25 kg ha'and Fungicides : IFC- 110
(Tricyclazole 45 % + Hexaconazole 10 %
WG) 1.0 g/ lit were 21.88 and 21.42%, 15.92
and 15.56% and 7.96 and 7.30% higher over
control treatment, respectively during both the
year of investigation. Similar finding was also
reported by Singh and Chhokar (2009).

Further examined the data, The grain yield
was found maximum with the application of
Weedicide : Bispyribac Sodium (Nomnigold)
10 % SC @ 35 a.i. ha™ at 4-6 leaves stage
(20.40 to 41.97 q ha™ in first year and 21.07
and 42.63 q ha™ in second year, respectively)
and minimum grain yield was observed in
control plot (16.20 to 33.0 q ha™* in first year
and 16.87 and 33.67 q ha™ in second year,
respectively). Amongst pesticides treatments
Weedicide : Bispyribac Sodium (Nomnigold)
10 % SC @ 35 a.i. ha™ at 4-6 leaves stage
proved to be better than other treatments and
all the sources behaved alike at their
respective levels. Similar finding was also
reported by Srivastava and Singh (2009)

Effect of pesticides application on straw
yield

A perusal the data (Table 6) revealed that the
straw yield (q ha') differed significantly
under different treatments. In general, the
straw vyield (q ha™) was highest during first
year as compared to second year. The straw
yield ranged was between 33.35 and 40.90 q
ha™, respectively during first year of the
experiment. The straw yield was observed
highest with the application of Weedicide :
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Bispyribac Sodium (Nomnigold)10 % SC @
35 a.i. ha'l at 4-6 leaves stage which was
significantly superior over all the treatments
during first year. The least value of straw
yield was analyzed under control treatment
during 2015-16. All the treatments were
achieved more straw yield in comparison to
control treatment during first year. Similar
results have been reported by Singh et al.,
(2004), Tripathi et al., (2015).

Further examined the data the second year
straw yield ranged varied from 34.02 to 41.57
q haunder control to Weedicide : Bispyribac
Sodium (Nomnigold)10 % SC @ 35 a.i. ha™
at 4-6 leaves stage, respectively. The straw
yield increased with increasing the doses of
pesticide during both the year. The control
treatment was exhibited inferiority in
comparison to all the treatments during the
observations period (Table 6).

Effect of pesticides application on hulling
(%) in rice grain

The hulling percent in grain presented in
(Table 2) indicate that hulling percent in rice
grain was marked non significantly due to
pesticide and nutrient application during both
of the year. The hulling percent in grain was
varied from 74.49 and 79.08 and 75.15 and
79.75% under control and Weedicide :
Bispyribac Sodium (Nomnigold)10 % SC @
35 a.i. ha' at 4-6 leaves stage during both of
the year. This treatment was also superior
over all the pesticides treatments during 2015-
16 and 2016-17.

The application of Weedicide : Bispyribac
Sodium (Nomnigold)10 % SC @ 35 a.i. ha™
at 4-6 leaves stage was recorded highest
hulling percent as compared to control
treatment during both of the year observation.
The application of control and Insecticides:
Malathion 25% @ 25 kg ha® were also
noticed higher hulling percent in comparison

to insecticide application during both of the
years. Similar finding was also reported by
Dixit and Gupta (2000), Tejada and
Hernandez, (2009)

Effect of pesticides application on milling
(%) in rice grain

The milling percentin grain presented in
Table 3 indicate that milling percent in rice
grain was marked non significantly due to
pesticide and nutrient application during both
of the year. The miling percent in grain was
varied from 62.95 and 67.68 and 63.62 and
68.32% under control and Weedicide :
Bispyribac Sodium (Nomnigold)10 % SC @
35 a.i. ha' at 4-6 leaves stage during both of
the year. This treatment was also superior
over all the pesticides treatments during 2015-
16 and 2016-17. The application of
Weedicide : Bispyribac Sodium (Nomnigold)
10 % SC @ 35 a.i. ha™ at 4-6 leaves stage
was recoded highest milling percent as
compared to control treatment during both of
the year observation. The application of
control and Insecticides: Malathion 25% @
25 kg ha were also noticed higher milling
percentin  comparison  to  insecticide
application during both of the years. Similar
finding was also reported by Bhosale and
Vijayalaxmi (2015).

Effect of pesticides application on head
recovery (%) in rice grain

The head recovery percent in grain presented
in (Table 4) indicate that head recovery
percent in rice grain was marked non
significantly due to pesticide and nutrient
application during both of the year. The head
recovery percent in grain was varied from
58.70 and 63.46 and 59.36 and 64.23% under
control and Weedicide : Bispyribac Sodium
(Nomnigold)10 % SC @ 35 a.i. ha™ at 4-6
leaves stage during both of the year. This
treatment was also superior over all the
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pesticides treatments during 2015-16 and
2016-17. The application of Weedicide :
Bispyribac Sodium (Nomnigold)10 % SC @
35 a.i. ha™ at 4-6 leaves stage was recorded
highest head recovery percent as compared to
control treatment during both of the year
observation. The application of control and
Insecticides: Malathion 25% @ 25 kg hat
were also noticed higher head recovery
percent in  comparison to insecticide
application during both of the years. Similar
finding was also reported by Srivastav et al.,
(2009) and Kumar et al., (2017).

Effect of nutrients application on biological
yield

It is clear from the Table 1 showed that the
biological yield (gha®) was influenced
significantly due to different nutrient
applications during both of the year.

The biological yield (gha™*) ranged was varied
from 43.22 to 85.45 q ha™ during first year
and 44.56 to 86.78 gha™ during second year,
respectively. Among the nutrient application,
NPK+ Zn +Fe +Mn + Vermicompost @ 3 ton
ha' application was recorded significantly
highest biological yield (gha™) with the
ranged 77.94 to 97.07 ha™ and 79.28 to 98.40
gha™ as compared to control treatment during
both of the year. The lowest biological yield
(gha™) was noticed in control plot viz., 39.21
and 47.82 gha™ to 40.54 to 49.15 gha™ during
2015-16 and 2016-17, respectively.

Further perusal the data given in (Table 1)
indicate that the application of NPK+ Zn +Fe
+Mn and NPK +10 t FYM ha™ was produced
significantly higher biological yield (gha™) in
comparison to rest of the nutrient application.
The alone application of nitrogen was also
recorded lowest biological yield (gha™) after
control treatments during both the year of
study.

Effect of nutrients applications on hulling
(%) in rice grain

The ranges of variation in hulling percent in
grain were 77.47 to 75.91 % and 76.78 to
78.14 % in first and second years,
respectively.  All  the treatments had
statistically higher hulling percent values than
control. All the treatments were statistically
superior to control in respect of hulling
percent. Among the nutrients application
levels hulling percent increase statistically
with NPK+ Zn +Fe +Mn + Vermicompost @
3 ton ha™ as compare to control during both
the year.

Addition of Zn Fe, Mn with NPK increased
hulling in grain as in comparison of all
nutrient applications during both the year
(Table 2).Similar finding was also reported by
Mrudula (2004), Yadav and Christopher
lourduraj (2006), Tejada and Hernandez,
(2009) and Tripathi et al., (2018).

Effect of nutrients applications on milling
(%) in rice grain

The ranges of variation in milling percent in
grain were 66.49 to 66.14 % and 65.16 to
66.80 % in first and second years,
respectively.  All  the treatments had
statistically higher milling percent values than
control. All the treatments were statistically
superior to control in respect of milling
percent. Among the nutrients application
levels milling percent increase statistically
with NPK+ Zn +Fe +Mn + Vermicompost @
3 ton ha™ as compare to control during both
the year.

Addition of Zn Fe, Mn with NPK increased
milling in grain as in comparison of all
nutrient applications during both the year
(Table 3). Similar finding was also reported
by Srivastav et al., (2009) and Kumar et al.,
(2017).
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Table.1 Effect of pesticide and nutrient applications on biological yield (q ha™) rice crop during 2015-16 and 2016-17

Treatments

N

NP

NPK

NPK +Zn

NPK+ Fe

NPK + Mn

NPK+ Zn +Fe +Mn
NPK +10 t FYM ha
NPK+ Zn +Fe +Mn +
Vermicompost @ 3 t ha
Control

Mean

SEm
CD @ 5%
CVv

Control
43.80
49.88
54.07
59.76
56.84
55.08
70.80
66.34
77.94

39.21
57.37
W
0.57
1.97
5.82

Weedicide Fungicides Insecticides

57.45
64.79
69.90
75.48
67.94
67.25
87.00
81.82
97.07

47.82
71.65
N
0.39
1.09
5.15

2015-16

50.10
56.74
61.29
64.64
66.42
63.72
73.97
69.00
80.43

41.40
62.77

Biological yield (q ha™)

55.00 5159 45.13
62.25 58.42  51.22
67.49 63.19 55.40
71.27 67.79 61.10
66.66 64.46  58.17
64.90 62.74 = 56.42
77.28 7726 7213
74.31 72.87 @ 67.67
86.36 85.45 79.28
44 47 43.22 | 40.54
67.00 58.71
W
0.42
1.46
5.50

1565

58.78
66.13
71.23
76.81
69.28
68.58
88.33
83.16
98.40

49.15
72.99
N
0.45
1.26
5.85

2016-17

Mean Control Weedicide Fungicides

50.77
58.07
62.62
65.30
67.75
65.05
75.30
70.33
81.76

42.73
63.97

Insecticides
56.33
63.58
68.82
72.60
68.00
66.23
78.61
75.65
87.70

45.81
68.33

Mean
52.75
59.75
64.52
68.95
65.80
64.07
78.60
74.20
86.78

44.56
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Table.2 Effect of pesticide and nutrient applications on hulling (%) of rice crop during 2015-16 and 2016-17

Treatments Hulling (%)
2015-16 2016-17

Control = Weedicide Fungicides Insecticides Mean Control Weedicide Fungicides Insecticides Mean
N 73.73 78.42 75.67 77.06 76.22 74.40 79.09 76.34 77.72 76.89
NP 73.94 78.64 76.16 77.29 76.51 74.61 79.30 76.83 77.95 77.17
NPK 74.31 78.95 76.07 77.51 76.71 74.98 79.62 76.74 78.18 77.38
NPK +Zn 74.56 79.54 76.36 77.73 77.05 75.23 80.20 77.03 78.40 77.71
NPK+ Fe 76.46 79.09 76.28 77.64 77.37 77.13 79.76 77.28 78.30 78.12
NPK + Mn 74.35 79.09 75.50 77.59 76.63 75.02 79.75 77.17 78.26 77.95
NPK+ Zn +Fe +Mn 74.69 79.52 77.54 77.91 77.42 75.36 80.19 77.20 78.58 77.83
NPK +10 t FYM ha™ 74.62 79.43 76.48 77.82 77.09 75.29 80.09 77.14 78.49 77.75
NPK+ Zn +Fe +Mn + 74.86 80.29 76.71 78.03 77.47 75.53 80.96 77.38 78.69 78.14
Vermicompost @ 3 t ha
Control 73.36 77.87 75.57 76.84 75.91 74.03 78.54 76.24 77.50 76.58
Mean 74.49 79.08 76.23 77.54 75.15 79.75 76.93 78.21

W N W N

SEm 0.97 0.58 0.90 0.64
CD @ 5% NS NS NS NS
CVv 6.90 6.69 6.34 7.16
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Table.3 Effect of pesticide and nutrient applications on milling (%) in grain of rice crop during 2015-16 and 2016-17

Treatments Milling (%0)
2015-16 2016-17

Control Weedicide |Fungicides Insecticides  Mean Control Weedicide -ungicides | Insecticides Mean
N 62.40 67.09 64.34 66.06 64.97 63.06 67.76 65.01 66.39 65.55
NP 62.61 66.97 64.50 65.95 65.01 63.28 67.30 65.16 66.62 65.59
NPK 62.98 67.62 64.74 66.52 65.46 63.64 68.28 65.41 67.18 66.13
NPK +Zn 63.23 67.87 65.03 66.40 65.63 63.89 68.54 66.03 67.07 66.38
NPK+ Fe 63.13 67.76 64.94 65.97 65.45 63.79 68.43 65.61 66.97 66.20
NPK + Mn 63.02 67.75 64.84 65.26 65.22 63.68 68.42 65.50 65.93 65.88
NPK+ Zn +Fe +Mn 63.36 68.19 65.21 66.58 65.83 64.02 68.86 66.21 67.25 66.58
NPK +10 t FYM ha 63.29 68.09 65.15 66.49 65.75 63.96 68.76 65.81 67.15 66.42
NPK+ Zn +Fe +Mn + 63.53 68.96 65.38 66.69 66.14 64.19 69.62 66.04 67.36 66.80
Vermicompost @ 3 t
ha
Control 62.03 66.54 64.24 65.17 64.49 62.69 67.21 64.91 65.84 65.16
Mean 62.95 67.68 64.84 66.11 63.62 68.32 65.57 66.77

W N W N

SEm 0.94 0.95 0.92 0.53
CD @ 5% NS NS NS NS
CVv 7.85 12.60 7.67 6.93
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Table.4 Effect of pesticide and nutrient applications on head recovery (%) in grain of rice crop during 2015-16 and 2016-17

Treatments

N

NP

NPK

NPK +Zn

NPK+ Fe

NPK + Mn

NPK+ Zn +Fe +Mn
NPK +10 t FYM ha
NPK+ Zn +Fe +Mn +
Vermicompost @ 3t
ha™

Control

Mean

SEm
CD @ 5%
CVv

Control  Weedicide | Fungicides ' Insecticides

58.14
58.35
58.72
58.97
58.87
58.76
59.10
59.03
59.27

57.77
58.70

1.15
NS
10.26

62.83
63.05
63.36
63.61
63.50
63.49
63.93
63.83
64.70

62.28
63.46

0.71
NS
10.10

Int.J.Curr.Microbiol.App.Sci (2020) 9(8): 1559-1573

2015-16

60.08
60.24
60.48
60.77
61.02
60.58
60.95
60.89
61.12

59.98
60.61

61.47
61.69
61.26
61.47
61.71
62.00
62.32
62.23
62.43

61.24
61.78

1568

Head recovery (%)

Mean
60.63
60.83
60.95
61.20
61.27
61.21
61.57
61.49
61.88

60.32

Control
58.80
59.02
59.39
59.63
59.53
59.42
59.76
59.70
59.93

58.43
59.36
W
1.01
NS
8.90

Weedicide Fungicides Insecticides

63.50
64.38
64.36
64.28
64.17
64.16
64.60
64.50
65.36

62.95
64.23
N
0.55
NS
7.71

2016-17

60.75
60.90
61.15
61.77
61.35
61.25
61.61
61.55
61.79

60.65
61.28

62.13
62.36
61.92
62.81
62.71
62.67
62.99
62.89
63.10

61.91
62.55

Mean
61.30
61.67
61.70
62.12
61.94
61.87
62.24
62.16
62.55

60.99
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Table.5 Effect of pesticide and nutrients applications on grain yield (q ha™) of rice crop during 2015-16 and 2016-17

Treatments

N

NP

NPK

NPK +Zn

NPK+ Fe

NPK + Mn

NPK+ Zn +Fe +Mn
NPK +10 t FYM ha
NPK+ Zn +Fe +Mn +
Vermicompost @ 3 ton
ha™

Control

Mean

SEm
CD @ 5%
CV

Control
18.00
20.70
22.57
24.97
23.80
23.00
30.00
28.00
33.00

16.20
24.02
W
0.40
1.39
8.02

2015-16

Grain yield (q ha™)

Weedicide Fungicides Insecticides Mean

24.50
27.73
30.00
32.47
29.00
28.70
37.50
35.27
41.97

20.40
30.75
N
0.20
0.56
6.24

21.00
23.93
26.13
27.40
25.60
24.67
31.47
29.23
34.30

17.27
26.10

23.33
26.53
28.87
30.50
28.40
27.60
33.00
31.70
37.03

18.77
28.57
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21.71
24.73
26.89
28.83
26.70
25.99
32.99
31.05
36.58

18.16

2016-17

Control ' Weedicide Fungicides  Insecticides Mean

18.67
21.37
23.23
25.63
24.47
23.67
30.67
28.67
33.67

16.87
24.69

0.65
2.26
12.78

25.17
28.40
30.67
33.13
29.67
29.37
38.17
35.93
42.63

21.07
31.42

0.21
0.60
6.56

21.00
24.60
26.80
27.40
26.27
25.33
32.13
29.90
34.97

17.93
26.63

24.00
27.20
29.53
31.17
29.07
28.27
33.67
32.37
37.70

19.43
29.24

22.21
25.39
27.56
29.33
27.37
26.66
33.66
31.72
37.24

18.83
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Table.6 Effect of pesticide and nutrients applications on straw yield (q ha™) of rice crop during 2015-16 and 2016-17

Treatments

N

NP

NPK

NPK +Zn

NPK+ Fe

NPK + Mn

NPK+ Zn +Fe +Mn
NPK +10t FYM ha
NPK+ Zn +Fe +Mn +
Vermicompost @ 3 t ha™

Control

Mean

SEm
CD @ 5%
CVv

Control Weedicide Fungicides Insecticides

25.8
29.2
31.5
34.8
33.0
321
40.8
38.3
44.9

23.0
33.35
W
0.40
1.38
5.83

33.0
37.1
39.9
43.0
38.9
38.5
49.5
46.6
55.1

27.4

40.90

N
0.29
0.81
6.64

2015-16

29.1
32.8
35.2
37.2
40.8
39.1
42.5
39.8
46.1

24.1
36.67

Straw yield (g ha™)

31.7 29.88 26.5
35.7 33.69 29.9
38.6 36.29 32.2
40.8 38.95 355
38.3 37.76 33.7
37.3 36.74 32.7
44.3 44.27 41.5
42.6 41.82 39.0
49.3 48.88 45.6

25.7 25.07 23.7

38.43 34.02

W
0.45
1.57
6.55
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33.6
37.7
40.6
43.7
39.6
39.2
50.2
47.2
55.8

28.1

41.57

N
0.36
1.01
8.14

2016-17

29.8
33.5
35.8
37.9
41.5
39.7
43.2
40.4
46.8

24.8
37.34

Mean Control Weedicide Fungicides Insecticides

32.3
36.4
39.3
41.4
38.9
38.0
44.9
43.3
50.0

26.4

39.09

Mean
30.55
34.36
36.96
39.62
38.43
37.41
44.94
42.49
49.54

25.73
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Effect of nutrients applications on head
recovery (%) in rice grain

The ranges of variation in head recovery
percent in grain were 60.32 and 61.88% and
60.99 to 62.55 % in first and second years,
respectively.  All  the treatments had
statistically higher head recovery percent
values than control. All the treatments were
statistically superior to control in respect of
head recovery percent. Among the nutrients
application levels head recovery percent
increase statistically with NPK+ Zn +Fe +Mn
+ Vermicompost @ 3 ton ha™ as compare to
control during both the year. Addition of Zn
Fe, Mn with NPK increased head recovery in
grain as in comparison of all nutrient
applications during both the year (Table 4).
Similar finding was also reported by Srivastav
et al., (2009) and Kumar et al., (2017).

Effect of nutrients application on grain
yield (q ha™)

It is clear from the Table (5) showed that the
grain  yield (gha®) was influenced
significantly due to different nutrient
applications during both of the year. The
grain yield ranged was varied from 18.16 to
36.58 q ha™ during first year and 18.83 to
37.24 gha™ during second year, respectively.
Among the nutrient application, NPK+ Zn
+Fe +Mn + Vermicompost @ 3 ton ha™
application was recorded significantly highest
grain yield with the ranged 33.00 to 41.97 ha™
and 33.67 to 42.63 gha™ as compared to
control treatment during both of the year. The
lowest grain yield was noticed in control plot
viz., 16.20 and 20.40 gha™ to 16.87 to 21.07
gha® during 2015-16 and 2016-17,
respectively.

Effect of nutrients application on straw
yield

It is perusal the data given in Table (6)
showed that straw yield influenced

significantly due to different nutrients
application of rice crop during both of the
year. The straw yield ranged was varied from
25.07 to 48.88 gha™ during first year and
25.73 to 49.54 gha® during second year of
study period. The straw yield was recorded
significantly highest under NPK+ Zn +Fe
+Mn + Vermicompost @ 3 ton hat with the
ranged varied from 44.49 to 55.10 gha®
during first year and 45.60 and 55.80 q ha™
during second year of the observation
followed by NPK+ Zn +Fe +Mn and NPK
+10 t FYM ha, respectively. The lowest
straw yield was noticed under the control plot
with ranged varied from 23.0 to 27.4 q ha™
and 23.7 to 28.1 gha® during 2015-16 and
2016-17. These findings of present
investigation are supported by those of
Srivastava (2009), Mahmud et al., (2016).

In conclusion, it is palpable from the data
Tables that biological yield, hulling, milling,
head rice recovery, grain yield, and straw
yield varied from with mean value of 43.22-
86.78 q ha, 75.91-78.14 %, 64.49-66.80 %,
18.16-37.24 q ha', 25.07-49.54 q ha™,
respectively. Use of nitrogen, phosphorus,
potassium along with micronutrients and
pesticides and organic manures recorded more
improvement in production and productivity
of basmati rice during both kharif season.
Minimum biological yield, hulling % and
other yield attributes were observed lowest in
control plots. Imbalance use of major and
micro nutrient and pesticides causes poor
nutrition status/ availability of nutrients
resulting adverse impact on productivity of
rice grain in such type of irrigated rice soil.
These findings are comparable to those
reported by Kumar et al., (2017) and Tripathi
et al., (2018).
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