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Abstract

Soil fertility and yield on sustainable basis may improve by conservation tillage and nitrogen
management. This study was aim to appraise impact of 3 tillage viz. zero (ZT), reduced (RT) and
conventional tillage (CT) without or with residue retention/incorporation and 5 N rates (0, 80, 120, 160,
and 200 kg-N-ha) on yield, grain quality and soil health i.e. soil organic matter (SOC), bulk density,
infiltration rate and microbial biomass carbon of wheat. Nitrogen rates was significantly exaggerated
yield and quality where highest values recorded at 200 kg-N-ha . Mean maximum grain yield (46.13 and
47.18 g ha'* and protein % 11.1 to 12.1%, gluten 10.6% and starch 63.5 to 67.5%) could be attained at
160 kg-N-hat. The use of ZT with residue retention and RT with residue retention for two crop cycle
increased soil organic carbon by 54.68% and 54.22% more than that of conventional tillage (CT),
respectively. The SOC, WSOC, POC and MBC were highest under ZT as against reduced (RT) and
conventional tillage (CT). Nevertheless, tillage x N interactions were not significant for most of the
parameters under this study, the general influence of ZT with 160 kg-N-ha™* on sandy loam soil seemed
to be most positive than RT and CT. Thus, results advise that ZT with 160 kg-N-ha! was finest and
sustainable approach to attain more yield and also to improve SOC and MBC of subtropical India.

Keywords: Wheat; Grain quality, Nitrogen, productivity, Soil health and Tillage

1. Introduction

Globally, wheat is the leading cereal crop which is cultivated over an area of around 651 mt
making it third most produced cereal crop after maize and rice. During the preceding four
decades India attained remarkable headway in wheat production and is the second major wheat
producer in the world with production touching a record level of 93.90 mt an area of about
28.40 m ha during 2011-12 A, production has augmented tremendously nevertheless still far
lower than the potential yield (11.2 tonnes/ha) 4. Although, the major objective of food and
nutritional secretary for its whole population has not been yet achieved. The demand for food
grains is probable to increase not only as more and more people cross the poverty line with
social and economic development but also as a function of population growth.

Agricultural oriented practices for example tillage methods are conventionally use for
loosening the soils to grow the crops. But long-term disturbance of soil by tillage is supposed
to be one of the key factors dipping SOC %1, Repeated tillage may abolish SOM (soil organic
matter) 12 and accelerate the drive of SOM to deeper layers of soil 3. Accordingly,
agricultural practices that diminish degradation of soil are crucial to improve quality and
sustainability of agricultural soil. Crop residue acting a vital role in soil organic carbon
sequestration, increasing yield of crop, improving SOM and dropping greenhouse gas emission
[31, 29, 18] Straw return as an important practice of agricultural, is often executed with tillage in
process of production. Even though, several studies have point out that straw return combined
with tillage methods had a significant consequence on labile soil organic carbon fractions.
Results varied under diverse climate/soil conditions. For instance, both shallow tillage and no-
tillage with residue cover had significantly more SOC as against conventional tillage without
residue cover in Loess Plateau of China 1, whereas Wang et al. 281 conveyed that the variance
between the treatments of plowing and no-tillage with straw return on TOC in central China
was not significant. Rajan et al. %2 displayed that in Chitwan Valley of Nepal, crop residue
application with no-tillage at upper depth of soil had definitely more SOC
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sequestration compared to crop residue with conventional
tillage. The possessions of tillage on labile organic carbon of
soil varied with soil condition & 1% 30 regional climate Miller
et al. 8 crop rotation % 21 and residue management
practice.

Wheat is important cultivated crops, being grown in a wide
environments range that affect overall performance, mainly
yield and end-use qualities. Wheat end-use quality and yield
depend on environment and their interaction. Quality as well
as grain yield and of winter wheat are exaggerated by several
factors on which crop management has a very significant role
among them. In India grains of wheat are relatively better
source of protein consumed. Around 10-12% protein requisite
is met by wheat. For attaining higher yields and quality of
wheat it is important to put on all the cultural practices
entirely on time and adjust them to cultivars. The truthful
fertilizer application, particularly N is very imperative to
realise high yields and good quality of wheat. Besides
consistent nutrition of plants for attaining high yields and
good grain quality, planting techniques play an essential role.
Nitrogen is the utmost limiting nutrient in production of crop
and its effectual use increase production of food is over and
above any other input; on the other hand, much usage of N
may effect environmental concerns for instance
eutrophication, nitrate leaching and greenhouse gases
emissions in addition to reduce yield 71, For that reason,
proper usage of N is critical to minimize environmental harm
and enhance yield of crop. It has been assessed that 40% -
60% of N-applied is in use up by wheat, which declines as N-
input upsurges, resulting in more residual soil N that can
readily leached 1%, The present study was intended to assess
the impact of tillage, nitrogen rates and their interaction on
yield and yield components, grain quality of wheat and soil
health.

2. Materials and methods

2.1. Experimental site

The experiment on field was established in 2014 at Sardar
Vallabhbhai Patel University of Agriculture & Technology,
Meerut research farm (29° 04', N latitude and 77° 42' ‘E
longitude a height of 237m above mean sea level) U.P., India.
The region has a semi-arid sub-tropical climate with an
average annual temperature of 16.8 °C. The highest mean
monthly temperature (38.9 °C) is recorded in May, and the
lowest mean monthly temperature (4.5 °C) is recorded in
January. The average annual rainfall is about 665 to 726 mm
(constituting 44% of pan evaporation) of which around 80%
is acknowledged for the duration of monsoon period. The
predominant soil at the experimental site is classified as Typic
Ustochrept. Soil samples for 0—20 cm depth were collected at
the site and tested previous to put on treatments and basic
possessions were non-saline (EC 0.42 dS m7) but mild
alkaline in reaction (pH 7.98). The soil initially had 4.1 g kg™*
of SOC and 1.29 g kg™ of total N (TN), 1.23 g kg™ of total
phosphorus, 17.63 g kg? of total potassium, 224 mg kg of
available N, 4.0 mg kg™ of available phosphorus, and 97 mg
kg of available potassium.

2.2. Experimental design and management

A comprehensive description of unlike tillage systems is
essential to compare effect of tillage on environmental concert
(Derpsch et al., 2014). Six tillage crop establishment methods
Ti- ZTR; T2, ZTWR ; Ts- RTR ; Ts- RTWR, Ts- CTR; Te-
Conventional tillage (CT) in main plots and five nitrogen
management practices were Fo-Control; Fi- 80 kg Nhat; Fp-

120 kg Nha ; F3-160 kg Nha; Fs-200 kg Nha* allotted to
sub-plots replicated thrice in a split-plot design. The net and
gross plot sizes were 8.0 mx2.1 m and 10 mx2.8 m,
respectively and treatments were superimposed in the same
plot every year to study the cumulative effect of treatments.

2.3. Soil sampling and processing

Soil samples were collected arbitrarily from three spots with
the assistance of a core sampler from each replicated plot (10
cm internal diameter and 15 cm height) after harvest of crop
in the year 2015 and 2016. The soil cores were collected from
a soil depth of 0 to 15, 15 to 30, 30 to 45 and 45 to 60 cm.
One merged sample on behalf of each replication was set by
mixing two cores of own depth of soil. Instantly after the
collection, soil samples were brought to the laboratory and
stored in a refrigerator for measurement of microbial biomass
carbon (MBC). A subset of samples was air dried and passed
over a 2 mm sieve for determination of pH, SOC and
particulate organic carbon (POC). The third core sample was
used to appraisal of bulk density. The soil porosity was
calculated from the relationship between particle density and
bulk density using (1). Permanent wilting point and Soil field
capacity were measured using pressure plate apparatus, while
available water content was calculated using (2). Consider

Porosity (%) =1 — > x100 1)

Where BD is bulk density (g cm), PD is particle density (g
cm3), and

d="=E"Py BD x Soil depth )
100

Where d is an available water content (cm) at 60 cm depth,
FC is field capacity (%), and PWP is permanent wilting point
(%)

To determine the water infiltration the double ring
infiltrometer method was used and computed as rate of
infiltration in mm h't and cumulative infiltration.

2.4. Separation of soil aggregates

A wet sieving method was used to perform aggregate-size
separation (Elliott, 1986). Soil samples (100-g air-dried <5
mm) were placed on top of a 2.0 mm sieve and submerged for
5 min in deionized water, to allow slaking '3l Sieving was
executed mechanically stirring sieve up and down 3 cm, 50
times in 2 min using a modified Yoder’s apparatus. A series
of 5 sieves (2, 1, 0.5, 0.25 and 0.11 mm) was use to obtained
6 aggregate fractions (i) >2 (Very large macro-aggregates),
(i) 2-1 (large macro-aggregates), (iii) 1-0.5 (medium macro-
aggregates), (iv) 0.5-0.25 (small macro-aggregates), (v) 0.25-
0.0.106 (micro-aggregates), and (vi) <0.106 (silt- and clay-
sized particles).

2.5. Soil analysis
The electrical conductivity (Ece) of soil was resolute in soil
saturation extract. The pH of soil was measured in soil: water
suspension (1:2). The soil bulk density was measured using
core sampler method as suggested by Veihmeyer and
Hendrickson 271,

2.5.1. Soil organic carbon

Wet digestion with potassium dichromate accompanied by 3:2
H2S04: 85% H3PO4 digestion mixture in a digestion block set
at 120 °C for 2h was used to determined soil organic carbon
6], Removal of carbonate and bicarbonate was finished by a
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pre-treatment with 3 ml of 1 NHCI g! of soil. By using bulk
density value the SOC for every soil layer was calculated and
expressed as Mg ha™'.

2.5.2. Particulate organic carbon

Particulate organic matter (POM) was detached from 2 mm
soil following method described by Camberdella and Elliott
41, Briefly a 10 g sub-sample of soil was disseminated in 100
ml 0.5% sodium hexa-metaphosphate solution by shaking for
15h on a reciprocal shaker. The soil suspension was decanted
over a 0.05 mm screen. All material left over on the screen,
definite as the POM fraction within a sand matrix, was
transported to a glass beaker and weighed after oven-drying at
60 °C for 24 h. Snyder and Trofymow ¢ was used to
determine particulate organic carbon in POM.

2.5.3. Water soluble organic carbon
The water soluble organic carbon (WSOC) was consecutively
analyzed conferring to the method defined by Zhang et al. 21,
Briefly, the soil samples were first suspended in distilled
water at 70£1 °C for 60 min. The supernatant was mentioned
to as the water soluble fraction (WSF)

2.5.4. Soil microbial biomass carbon

For the estimation of soil microbial biomass C and N by the
chloroform fumigation and incubation method Horwath and
Paul [*9 soil moisture was attuned to 55% field water capacity
and pre-incubated at 25 °C for the 7 days in dark, and each

soil sample was then subdivided into two subsamples for
fumigated and non-fumigated treatments. For MBC, soil
samples, equivalent to 30 g dry weight, were fumigated with
CHCI; for 24h at 25 °C. After the removing CHClIs, each soil
sample was incubated at 25°C for the period of 10 days in
closed tight Mason jar along with vials containing 1.0 ml 2 M
NaOH. The flush of CO,-C released upon fumigation was
determined from titration with HCI.

The MBC was computed using Eq. (2):

MBC (mg kg?) = (Fc-UFc)/Kc 3

Where, Fc is CO; evolved from the fumigated soil,

UFc is CO; evolved from the unfumigated soil, and

Kc is a factor with value of 0.41 Anderson and Domsch [1].
For MBN, non-fumigated and fumigated soil samples after
10-day incubation were extracted with 2 M KCI (5:1 ratio of
extractant: soil) for 1 h and the inorganic N was determined
by the Kjeldahl distillation as described by Keeney and
Nelson 41, The MBN was computed using Eg. (3):

MBN (mg kg?) = (Fn-UFn)/Kn (4)
Where,

Fn is mineral N from fumigated soil,

UFn is mineral N from unfumigated soil, and

Kn is a factor with value of 0.57 Jekinson [*3],

3. Results and discussion
3.1 Bulk Density

Table 1: Effect of tillage crop residue and nitrogen management on bulk density and infiltration rate

Bulk density (Mg m3) : . i
Treatments 0-5cm 5-10 cm 10-20 cm 20-30 cm Infiltration rate (hr cm)
2014-15 [ 2015-16 | 2014-15 | 2015-16 | 2014-15 | 2015-16 | 2014-15 | 2015-16 | 2014-15 | 2015-16
Tillage Practices
T1ZTR 1.48 1.47 1.60 1.59 1.55 153 1.48 1.45 9.4 10.0
T2 ZTWR 1.52 151 1.66 1.66 1.60 155 151 1.50 9.3 8.8
T3s RTR 1.45 1.44 1.56 155 1.52 151 150 1.48 9.7 10.5
T4RTWR 1.46 1.44 157 155 155 152 1.51 1.49 8.5 9.0
Ts CTR 1.43 1.41 1.53 1.52 151 1.49 1.49 1.48 10.2 11.2
Ts CT) 1.44 1.42 1.54 1.52 1.52 1.50 1.50 1.47 7.3 6.9
S.Em+ 0.02 0.02 0.03 0.03 0.017 | 0.008 | 0.012 | 0.019 0.30 0.43
CD at 5% 0.05 0.05 0.08 0.09 0.055 | 0.026 | 0.038 | 0.058 0.91 1.31

3.2. Soil organic carbon (SOC)

Results of resource conservation practices after 02 years
significantly influenced the water soluble organic carbon
(WSOC) and total soil organic carbon (SOC) content of the
surface soil is depicted in (Table 2). Data indicate that residue
removal have a caused in highly losses of SOC extending
from 9.44 to 16.47% for both 0-5 and 5-15cm soil depths. In
surface soil (0-5 cm layer) highest soil organic carbon change
(35.40%) was found in ZT with residue retention plots
followed by RT with residue retention plots (33.52%). The
use of ZT with residue retention and RT with residue retention
for two crop cycle increased soil organic carbon by 54.68%
and 54.22% more than that of conventional tillage (CT),
respectively. These treatments were statistically similar and
significantly higher from all other treatments. Irrespective of
residue retention in 0— 5 cm soil layer ZT with residue
retention enhanced 63.9% and 57.9% followed by RT with
residue retention 61.1%, and 55.5% WSOC and SOC,
respectively, in surface soil as compared to CT.
Simultaneously, residue retention caused an increment of
34.3% and 41.9% in WSOC and SOC, respectively over the
treatments with no residue management. Alike increasing

trend was also noted in 5 -15 cm soil layer, however,
greatness was comparatively lower (Table 2).

The SOC distribution with depth was reliant on use of
nitrogen fertilizers (Table 2). The maximum SOC
concentration was gained for 0-5 cm soil depth and
diminished with sub surface soil depth for all the treatments.
Significantly the SOC concentration in 0-5 and 5- 15 cm soil
depths increased with increased nitrogen application levels.
At the 0-5 and 5-15 cm depths, SOC was maximum in 200
kg Nha? (F4) followed by 160 kg Nha? (Fs) treatments and
the least in Control (unfertilized) Fo treatment. However, the
SOC pools directly affect physical, biological and chemical
properties of soil. Soils under in 200 kg Nha™* (F,) preserved
plots confined maximum SOC by ~12.5 and 11.4% in 0-5
and 5-15 cm soil layers, respectively, above 80 kg Nha
preserved plots (Table 2). The total stocks of SOC in 0-15 cm
soil layer was ™~ 35.17 Mgha™ for in 200 kg Nha™ (F,) treated
soils compared with ~28.43 Mgha! for in 120 kg Nha*
treated plots and 26.45 Mg ha* for unfertilized plots. SOC
content in 0-15 cm soil layer in plots underneath 50% RDN
as CF+50% RDN as FYM treatment was ™~ 16% higher than
that under 75% RDN as CF+25% RDN as FY M-treated plots.
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The WSOC in surface soil were in the order of 200 kg Nha*
(Fs) >160 kg Nha* (Fs) >120 kg Nha (F;) > 80 kg Nha?
(F1)> unfertilized control (Fo). Nevertheless, increases in
WSOC were more in surface soil against sub-surface soil that
indicated higher organic carbon accumulation due to
inorganic fertilizer application were confined to soil surface.
No significant difference in WSOC in in 200 kg Nha? (Fa)

and in 160 kg Nha? (F3) treatments during the study period.
This may be more root biomass turn-over in 160 kg Nha* (Fs)
as better and timely availability of nitrogen to plants treatment
for the reason that better progress and higher yields attained
during study age of crops in 160 kg Nha (Fs) treatment than
in 200 kg Nha® (Fs) treatment.

Table 2: Effect of tillage crop residue and nitrogen management on water soluble organic carbon and total soil organic carbon

Water soluble organic carbon (WSOC gkg™?) Total soil organic carbon (SOC gkg™?)
Treatments 2014-15 2015-16 2014-15 2015-16
0-5cm | 5-15cm 0-5cm 5-15 cm 0-5cm | 5-15cm | 0-5cm | 5-15cm
Tillage Practices

T1ZTR 28.4 21.8 29.2 22.6 22.3 18.6 23.9 19.9
T2ZTWR 24.7 17.3 25.9 17.8 174 15.3 19.3 14.3
T3 RTR 26.2 194 27.8 20.3 21.7 175 23.1 18.9
T4RTWR 235 16.9 23.9 17.6 17.6 14.1 18.5 14.3
Ts CTR 25.8 19.2 26.4 19.6 20.9 16.9 22.7 17.9

Tes CT) 20.9 15.1 22.7 15.7 15.7 12.8 16.3 13.3

CD at 5% 2.63 2.71 2.89 3.11 1.28 1.78 1.09 2.13

Nitrogen Management

Fo Control 20.1 14.7 21.9 15.1 16.3 134 15.9 12.8

F1 80 kg N hat 26.8 20.4 29.8 21.9 17.8 13.7 17.8 15.6
F2120 kg N ha't 28.1 214 30.9 22.7 18.6 14.9 19.6 17.3
F3160 kg N ha'* 28.7 22.6 31.6 23.6 20.2 17.6 21.4 18.8
F4 200 kg N hat 29.6 24.3 325 26.4 20.9 18.1 21.7 19.2
CD at 5% 1.82 3.05 3.16 4.62 2.16 3.28 2.36 1.69

3.3 Soil Particulate Organic Carbon

After 02 years of the experiment, tillage-induced changes in
POC were distinguishable in surface (0- to 5-cm) and sub-
surface (5-15 cm) soil layer (Table 3). Plots under ZT had
about 32% more POC than CT plots (620 mgkg™ bulk soil) in
surface soil layer. In 0 - 5 cm soil layer of tillage system, Ty,
and T3 treatments augmented POC content by 620 mgkg ™! in
CT (Te) to 638 and 779 mgkg™! without residue retention and
to 898, 1105, and 1033 1357 mgkg! in ZT and RT with
residue retention (T1 and T3), respectively. In subsurface layer

(5-15 cm), similar increase trend was also observed, but,
magnitude was comparatively lower. It is apparent that POC
contents in surface soil and sub-surface soil was significantly
more in the plots receipt of 200 kg Nha? (F,) treated plots
compared to all other treatments except 160 kg Nha? (F3),
plots. The POC values in surface soil ranged from 631 mgkg ™
in unfertilized plot to 1381 mg kg™ in 200 kg Nha'* (F4) plots,
respectively; whereas it varied from 585 mgkg™' (control) to
1032 mgkg™' 160 kg Nha* (Fs) in sub-surface soil.

Table 3: Effect of tillage crop residue and nitrogen management on particulate organic carbon and microbial biomass carbon

Particulate organic carbon (POC g kg™ Microbial biomass C (MBC mgkg™)
Treatments 2014-15 2015-16 2014-15 2015-16
0-5cm | 5-15cm 0-5cm | 5-15cm | 0-5cm | 5-15cm | 0-5cm | 5-15cm
Tillage Practices

T1ZTR 1328.4 961.5 1357.1 974.3 535.8 461.8 589.2 481.5

T2 ZTWR 963.7 660.1 998.3 674.6 345.2 289.8 355.5 314.3
T3RTR 1226.8 8313 1233.2 842.5 481.7 394.8 498.6 403.7
T4RTWR 865.4 599.6 873.4 609.2 3114 293.9 324.7 305.6
Ts CTR 1092.6 773.2 1105.5 785.6 398.6 340.9 407.1 367.8

Ts CT) 614.8 478.3 620.1 485.3 306.5 287.5 309.3 291.5

CD at 5% 116.48 132.46 128.91 133.86 56.91 68.35 93.74 77.81

Nitrogen Management

Fo Control 725.2 681.6 694.2 635.6 219.8 206.6 216.8 199.3

F1 80 kg N ha'! 851.9 781.8 869.4 789.3 239.9 196.8 242.3 201.9
F2120 kg N ha! 948.3 804.1 956.1 813.6 280.7 219.9 284.7 221.8
F3160 kg N ha* 1096.7 821.4 1102.3 826.2 341.7 260.3 346.2 265.4
F4 200 kg N ha't 1149.3 891.6 1156.7 905.1 343.9 267.3 348.6 271.9
CD at 5% 67.31 72.85 58.72 81.36 15.32 8.73 12.78 9.71

3.4 Soil microbial biomass carbon

The MBC level was vague between CT and ZT without
residue retention systems and was markedly less under these
system than under with residue retention of RT and ZT (Table
3). Fluctuations in MBC can show the possessions of
management practices on the biochemical and biological
properties of soil. The greater MBC observed in the RT and

ZT by residue holding plots than the CT plot under wheat
crop advises that the abandonment of cropland had
considerable beneficial possessions on activity of microbial
probably caused by the accumulation of organic carbon
compounds at the surface of soil. A possible intention for this
modification is that in the absence of growing plants other
labile carbon fractions might be provide food for the
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microbes, and thus sustain MBC. One more possible aim
could be related to moisture status of soil. Under CT
treatment, in which biomass production would unavoidably
deplete much more moisture of soil, the microbes in plot
would be harassed at the sampling time (wheat maturity).

The microbial biomass carbon is a significant component of
SOM that controls the storage and transformation of nutrients.
The soil MBC is reflected to be chief component of active
SOM pool and controls all SOM transformations (Table 3).
The values of MBC in soil surface varied from 116.8 mgkg™!
in control plot to 424.1 mgkg™ in 200 kg Nha? (Fs) plots,
respectively; whereas it varied from 106.6 mgkg™' (control) to

324.9 mgkg™ 160 kg Nha? (Fs) in sub-surface layer of soil
(5-15 cm). The values of MBC augmented by 58.4 and 72.5%
fewer than 120 kg Nha (F;) and 160 kg Nha* (Fs) treatments
in soil surface over control plot, respectively. The uppermost
value of MBC by reason of 200 kg Nha (F4) use of fertilizer
nitrogen might be owing to higher root biomass turn-over
produced under 200 kg Nha* (Fs). Application of 120 kg Nha-
1 (F,) fertilizer was not only obligatory for better crop growth
but also requisite for cellular components of microorganisms
synthesis. As a result, higher root biomass under 200 kg Nha*
(F4) fertilizer plot helped in raising MBC overall another
treatments

Table 4: Effect of tillage practices and nitrogen management on grain yield and quality parameters

Treatments Grain yiekd gha Protein % Gluten % Starch % Hectoliter weight (g)
2014-15 [ 2015-16 | 2014-15 [ 2015-16 | 2014-15 | 2015-16 | 2014-15 [ 2015-16 | 2014-15 [ 2015-16
Tillage Practices
T1ZTR 46.13 | 4891 12.0 12.2 10.0 10.0 | 634 | 672 76.2 77.6
T. ZTWR 4192 | 4364 11.1 115 10.2 10.2 63.5 67.2 74.0 75.5
Tz RTR 4429 | 46.73 11.6 11.8 10.3 103 | 635 67.3 76.3 79.8
T4RTWR 4082 | 42.82 11.1 11.4 10.5 104 | 635 67.3 75.3 76.1
Ts CTR 44.16 | 4590 11.3 11.6 10.5 104 | 635 67.2 78.5 80.6
TsCT 4165 | 4354 11.0 11.3 10.6 105 | 635 67.3 75.8 78.3
CDat5% 2.98 4.21 0.73 068 | 032 0.35 NS NS 2.81 2.38
Nitrogen Management
Fo Control 30.71 29.89 11.0 11.3 9.6 9.5 634 | 672 70.5 72.2
F180kgNha! | 33.66 32.51 11.3 115 9.8 9.8 63.5 67.2 76.6 77.2
F2120 kg N ha! | 39.14 [ 41.83 11.6 11.9 9.9 9.9 63.5 67.3 76.9 77.3
F3160kgNha® | 46.13 | 47.18 11.7 12.1 10.6 106 | 635 67.3 78.7 80.7
Fa200kgNhal | 4390 | 45.69 11.6 11.8 10.7 108 | 635 67.3 80.4 81.2
CD at 5% 2.30 1.79 NS NS 0.85 0.97 NS NS 3.83 4.56

Quality parameters

Straw retention/return had significant effects on soil protein
%, Gluten % and Hectolitre weight under zero and reduced
tillage seeding techniques as shown in Table 4. In general,
protein % and Gluten % and Hectolitre weight tin the
following order: T1 ZTR> T3 RTR> Ts CTR>T, ZTWR> T4
RTWR and > Tg CT, during experimentation.

Application of 200 kg Nha* had significantly higher Gluten
% and Hectolitre weight as compared to all other treatments
except F3 160 kg Nha. However, F, and F; were at par at
with each other and recorded higher Gluten % and Hectolitre
weight than Fo unfertilized “control” plots during both the
years of study.

Grain yield

The yield of wheat exposed that significantly crop responded
to different nitrogen levels of as against control treatment.
Data produced from present field study obviously showed that
significant (P=0.05) upsurge in wheat grain yield with
cumulative in N level significantly able to 160 kg Nha* which
was 26.54% more over control plot. Higher grain yield was
logged (4613 and 47.18) with 160 kg Nha?l and it was
superior to all over the treatment, except F4 (43.90 and 45.69).
The lowermost value of yield was obtained with control plots
(Table-4). The wheat grain yield was significantly augmented
by nitrogen management effect which improved the chemical
and physical properties of soil and also increased the fertilizer
use efficiency hereafter making healthier nutrients utilization
might be a reason on the way to increased yield Singh et al.
[2°1, Similar consequences were also stated by Chuan et al. 61,

4. Conclusion
Soil conservation enhanced the quality of soil by augmenting
SOC and POC and biological status, particularly in 0-5cm soil

upper layer. Results of this 02-year field trial with wheat crop
revealed that the content of SOC, PON, WSOC, MBC and
POC diminished with depth of soil, and thin layer of soil
surface (0-5 cm) contained much greater concentration of
these pools as against 5-15 cm subsurface soil layer. The soil
surface layer had significantly higher levels of the all
parameters of soil health than subsurface soil layer, seemingly
because of higher crop stubbles retention, fallen root biomass
and leaves. The boosted proportions of WSC, POC MBC in
SOC with supply of optimum nitrogen and residues of crop
retention specify that improvement in labile forms of C and N
was quite rapid than unfertilized plot signifying that active N
and C pools imitate changes owing to management of
nitrogen. The macro-aggregates augmented by 39% and
micro-aggregates reduced by 9% in ZT treatment compared to
CT plots. Reduction in micro-aggregates and upsurge in
macro-aggregates with tillage practices application might
have been boosted processes of soil aggregation as compared
to conventional tillage (CT), reduced tillage and zero-tillage
could significantly expand the content of SOC in cropland
and the concentrations of POC, PON and MBC were
prominently influenced by ZT in the surface soil layer (0 - 5
cm) and subsurface soil layer (5 - 15 cm) after 02 cycles of
field experiment.

Our findings have very significant insinuations for soil carbon
sequestration potential in semiarid subtropical soils of India
inherently short in organic matter and nutrients. The
concentration SOC in surface soil (0— 15 cm) was sharply
increased by the tillage practices and nitrogen management.
Thus, residue of crop returning to soil is crucial for improving
the level of SOC. The implementation of straw plus
amendments of inorganic fertilizer in large scale will help to
promote food security in the region and boost carbon
sequestration capacity.

~321~



International Journal of Chemical Studies

5. References

1.

10.

11.

12.

13.

14.

15.

16.

Anderson JPE, Domsch KH. Mineralization of bacteria
and fungi in chloroform fumigated soils. Soil Bio
Biochem. 1978; 10:207-213.

Anonymous. Economic Survey of India- & Company
Affairs, Govt. of India, New Delhi, 2012.

Baker JM, Ochsner TE, Venterea RT, Griffis TJ. Tillage
and soil carbon sequestration—what do we really know?
Agric Ecosyst Environ. 2007; 118:1-5.

Cambardella CA, Elliott ET. Particulate soil organic
matter changes across a grassland cultivation
sequence.Soil Sci Soc Am J. 1992; 56:777-783

Chen HQ, Hou RX, Gong YS, Li HW, Fan MS. Effects
of 11 years of conservation tillage on soil organic matter
fractions in wheat monoculture in Loess Plateau of
China. Soil Till. Res. 2009; 106:85-94

Chuan L, Ping H, Mirasol FP, Adrian MJ, Jiyun J,
Xinpeng Xu et al. establishing a scientific basis for
fertilizer recommendations for wheat in China: Yield
response and agronomic efficiency. Field Crops Res.
2013; 140:1-8.

Derpsch R, Franzluebbers AJ, Duiker SW, Reicosk DC,
Koeller K, Friedrich T et al. Why do we need to
standardize no-tillage research? Soil Till.Res. 2014;
137:16-22.

Diekow J, Mielniczuk J, Knicker H, Bayer C, Dick DP et
al. Soil C and N stocks as affected by cropping systems
and nitrogen fertilisation in a southern Brazil Acrisol
managed under no-tillage for 17 years. Soil Till Res
2005; 81:87-95.

Elliott ET. Aggregate structure and carbon, nitrogen and
phosphorus in native and cultivated soils. Soil Sci. Soc.
Am. J. 1986; 50:627-63

Guarda G, Padovan SS, Delogu GG. Grain Yield,
Nitrogen-Use Efficiency and Baking Quality of Old and
Modern Italian Bread-Wheat Cultivars Grown at
Different Nitrogen Levels, European J Agron, 2004;
21(2):181-192.

Horwath WR, Paul EA. Microbial Biomass, In: R. W.
Weaver et al., Eds., Methods of Soil Analysis—Part 2,
Microbiological and Biochemical Properties, 2™ Edition,
Soil Sci Soc Am, Madison, 1994, 753-771.

Hernanz JL, L’opez R, Navarrete L, S’anchez-Gir’on
V. Long-term effects of tillage systems and rotations on
soil structural stability and organic carbon stratification in
semiarid central Spain. Soil Till. Res 2002; 66(2):129-
141.

Jekinson DS. Determination of microbial biomass carbon
and nitrogen in soil, in: J.R. Wilson (Ed.), Advances in
Nitrogen Cycling in Agricultural Ecosystems, CAB
International, Wallingford, UK, 1988, 368-386.

Keeney DR, Nelson DW. Nitrogen: inorganic forms, in:
A.L. Page, R.H. Miller, D.R. Keeney (Eds.), Methods of
Soil Analysis, part 2: Chemical and Microbial Properties,
2nd ed., Soil Sci Soc Am, Madison, WI, USA, 1982, 643-
698.

Kemper WD, Rosenau RC. Aggregate stability and size
distribution, In: Klute, A. (Ed.), Methods of Soil
Analysis.Part 1. 2nd ed. Agron. Monogr. 9. ASA and
SSSA, Madison, WI, 1986, 425-442.

Liu SP, Nie XT, zZhang HC, Dai QG, Huo ZY et
al. Effects of tillage and straw returning on soil fertility
and grain vyield in a wheat-rice double cropping
system. Transactions of the CSAE, 2006; 22(7):48-51.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

~322~

Malhi SS, Grant CA, Johnston AM, Gill KS. Nitrogen
Fertilization and Management for No-Till Cereal
Production in the Canadian Great Plains: A Review, Soil
Till Res, 2001; 60:(3-4):101-122

Miller AJ, Amundson R, Burke IC, Yonker C. The effect
of climate and cultivation on soil organic C and N.
Biogeochemistry. 2004; 67:57-72.

Ouédraogo E, Mando A, Stroosnijder L.Effects of
tillage, organic resources and nitrogen fertiliser on soil
carbon dynamics and crop nitrogen uptake in semi-arid
West Africa. Soil Till Res, 2006; 91:57-67.

Paustian K, Collins HP, Paul EA. Management controls
in soil carbon. In: Paul, E.A., Paustian, K.A., Elliott,
E.T., Cole, C.V. (Eds). Soil Organic Matter in Temperate
Ecosystems: Long Term Experiments in North America.
RC, Boca Raton, FL, 1997, 15-49.

Puget P, Lal R. Soil organic carbon and nitrogen in a
Mollisol in central Ohio as affected by tillage and land
use. Soil Till. Res 2005; 80:201-213.

Rajan G, Keshav RA, Zueng-Sang C, Shree CS, Khem
RD. Soil organic carbon sequestration as affected by
tillage, crop residue, and nitrogen application in rice—
wheat rotation system. Paddy Water Environ, 2012;
10:95-102.

Shan YH, Yang LZ, Yan TM, Wang JG. Downward
movement of phosphorus in paddy soil installed in large-
scale monolith lysimeters. Agr. Ecosyst. Environ 2005;
111(1-4):270-278.

Singh G, Singh OP, Singh S, Prasad K. Weed
management in late sown wheat (Triticum aestivum) after
rice (Oryza sativa) in rice-wheat system in rainfed
lowland. Indian J Agron. 2010; 55(2):83-88.

Singh G, Marwaha TS, Kumar D. Effect of resource
conserving techniques on soil microbiological parameters
under long term maize (Zea mays)-wheat (Triticum
aestivum) crop rotation. Indian J. Agricultural Sci. 2009;
79(2):94-100.

Snyder D, Trofymow JA. Rapid accurate wet oxidation
diffusion procedure for determining organic and
inorganic carbon in plant and soil samples. Comm. Soil
Sci. Plant Anal. 1984; 15:1587-1597.

Veihmeyer FJ, Hendrickson AH. Soil density and root
penetration. Soil Sci. 1948; 65:487-493.

Wang DD, Zhou L, Huang SQ, Li CF, Cao CG. Short-
term Effects of Tillage Practices and Wheat-straw
Returned to the Field on Topsoil Labile Organic Carbon
Fractions and Yields in Central China. J Agro-Environ
Sci. 2013; 32(4):735-740.

West TO, Post WM. Soil organic carbon sequestration
rates by tillage and crop rotation. Soil Sci Soc Am
J. 2002; 66:1930-1946.

Yamashita T, Feiner H, Bettina J, Helfrich M, Ludwig B.
Organic matter in density fractions of water-stable
aggregates in silty soils: effect of land use. Soil Biology
Biochemi 2006; 38:3222-3234

Zhang ZJ. Effects of long-term wheat-straw returning on
yield of crop and soil fertility. Chinese J Soil Sci 1998;
29(4):154-155.

Zhang JJ, Wang LB, Li CL. Humus characteristics after
maize residues degradation in soil amended with different
copper concentrations. Plant Soil Environ. 2010; 56:120-
124,


https://www.researchgate.net/publication/316511447

