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ABSTRACT 
 

Aim: Evaluation of tillage practices and nitrogen sources on nitrogen availability in soil and nitrogen 
uptake of rice 
Study design: The experiment was laid out in strip-plot design with different tillage practices in 
horizontal strip and different nitrogen sources in vertical strip and was replicated thrice. 
Place and duration of study: The field experiment was conducted during the kharif season of 
2019 and 2020 at the Agricultural College Farm, Bapatla, ANGRAU, Lam, Guntur, Andhra 
Pradesh. 
Methodology: The experiment was performed with twenty treatments in strip-plot design. The 
horizontal strip comprised four different tillage practices and vertical strip with five different nitrogen 
sources. Rice variety “BPT-5204” was taken as the test variety. Observations of the crop and soil 
during the experimentation were recorded at regular intervals. The significance of the treatment 
impact was examined by the test. 
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Results: Among tillage practices, higher nitrogen uptake by rice grain (85.30 and 86.96 Kg ha-1) 
and straw (41.21 and 41.91 Kg ha-1) during 2019-20 and 2020-21, respectively was recorded in 
conventional tillage (T4) which was found statistically on a par with dry seeding on puddled soil (T1) 
(81.15 and 82.79 Kg ha-1, 38.59 and 39.20 Kg ha-1 during 2019-20 and 2020-21, respectively) and 
significantly superior over reduced tillage (T2) and minimum tillage (T3). Among nitrogen source, 
application of 50% STBN through fertilizer + 50% N through cured poultry manure (N5) registered 
the highest uptake of nitrogen in grain and straw (85.38 and 87.02 Kg ha-1. 42.09 and 42.76 Kg ha-1 
during 2019-20 and 2020-21, respectively) and it was found significantly on a par with 75% STBN 
through fertilizer + 25% N through cured poultry manure (N4) and significantly superior over 50% 
STBN through fertilizer + 50% N through FYM (N3), 75% STBN through fertilizer + 25% N through 
FYM (N2), and 100% STBN through fertilizer (N1) treatment. 
 

 
Keywords: Tillage; nitrogen; poultry manure; FYM and rice. 
 

1. INTRODUCTION 
 
Rice is the staple food crop in India and Asia. It 
is mostly grown under submerged soil conditions 
and requires more water compared with other 
crops. Asia's irrigated rice fields consume more 
than 40% of the world’s freshwater that is used 
for agriculture. By 2025, approximately two 
million hectares of irrigated dry season rice and 
13 million hectares of wet-season rice will 
experience water scarcity Tuong and Bouman 
(2003). 
 
Tillage practice is the most important factors 
affecting soil properties and crop yield. Among 
the crop production factors, tillage contributes up 
to 20% and affects the sustainable use of soil 
resources through its influence on soil properties. 
Reducing tillage positively influences several 
aspects of the soil whereas excessive and 
unnecessary tillage operations give rise to 
opposite phenomena that are harmful to soil. 
Conventional tillage practices cause change in 
soil structure by modifying soil bulk density and 
soil moisture content. In addition, repeated 
disturbance by conventional tillage raise to a 
finer and loose-setting soil structure and 
adversely affects the performance of succeeding 
upland crops. Conventional tillage is labor, water, 
and energy-intensive and is becoming less 
profitable as these resources are becoming 
increasingly scarce. These factors demand a 
major shift from puddled transplanting to direct 
seeding of rice (Ashwini et al., 2016) Therefore, 
currently there is a significant interest and 
emphasis on the shift from conventional tillage to 
conservation and no- tillage methods for the 
purpose of controlling all these complications. 
 

In contrast, organic fertilizers such as Poultry 
manures and FYM are little used as a source of 
nutrients in rice crops. Therefore, the use of 

poultry manure in rice fields as an organic 
fertilizer is a strategy that enables, at the same 
time, a correct form of disposal of these residues 
and a fertilization method capable of improving 
the physical, chemical and biological 
characteristics of the soil [1]. 
 
Fertilization using poultry manure and FYM 
should consider the crop’s requirements and the 
manure’s speed of decomposition and nutrient 
release, as well as its nutrient concentration, 
Therefore, one of the main obstacles to the use 
of organic manures in rice production is crop 
nutrition, mainly N supply to the production 
system. In rice crop, organic manures must be 
incorporated into dry soil approximately one 
month before soil puddlimg and rice sowing, to 
enable the mineralization process and to prevent 
the formation of organic acids during the 
anaerobic decomposition of organic material. 
Applying poultry manure to rice plants at their 
developmental stages has negative practical 
implications and causes environmental pollution 
[2]. In flooded soils, information about nutrient 
release from organic manure to the soil are 
scarce. However, understanding the dynamics of 
nutrient release following poultry manure and 
FYM application to waterlogged soils is 
necessary to establish the adequate quantities to 
achieve high yield and decrease environmental 
impacts to soil and water.  
 
Therefore, it is necessary to evaluate if the use of 
poultry manure and FYM provides N in an 
available form and in adequate amounts to 
increase rice crop productivity, and also if, after a 
long time of continuous use of these organic 
manures in rice fields, there is an increase in soil 
fertility when compared with other rice fields 
treated only with chemical fertilizers [3]. The 
objective of this work was to evaluate changes in 
the soil available nitrogen and nitrogen uptake of 
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rice crop after the addition of these organic 
manures during two consecutive years. 
 

2. MATERIALS AND METHODS 
 

The field experiment was conducted during kharif 
season of 2019 and 2020 at the Agricultural 
College Farm, Bapatla. The soil of the 
experimental site was a sandy clay loam (sand 
42.50%, silt 18.21% and clay 39.29%) with a 
bulk density of 1.22 g/cc having pH 7.9, EC 0.56 
dsm-1, low in organic carbon (0.5%), available 
nitrogen (250 kg ha-1), medium in phosphorus 
(39 kg ha-1) and high potassium (440 kg ha-1). 
Rice variety “BPT-5204” Samba Mahsuri was 
taken as the test variety with 140-150 days 
growth duration. Samba Mahsuri is popular 
among farmers of Andhra Pradesh and is widely 
grown because of its good quality and 
marketability. The experiment was laid out in 
strip-plot design with crop establishment 
methods in horizontal strip and nitrogen 
management in vertical strip with three 
replications. The main plot comprised four 
different crop establishment methods viz, Dry 
seeding on puddled soil (T1), Reduced tillage 
(T2), Minimum tillage (T3) and Conventional 
tillage (T4); as horizontal strip treatments. Five 
nitrogen management treatments to rice 
viz.,100% STBN through fertilizer (N1), 75% 
STBN through fertilizer + 25% N through FYM 
(N2), 50% STBN through fertilizer + 50% N 
through FYM (N3), 75% STBN through fertilizer + 
25% N through Cured poultry manure (N4) and 
50% STBN through fertilizer + 50% N through 
Cured poultry manure (N5) as vertical strip 
treatments.  
 

3. RESULTS AND DISCUSSION 
 

3.1 Nitrogen Content (%) and Uptake (Kg 
Ha-1) in Rice 

 

The data pertaining to nitrogen content and 
uptake in grain and straw were significantly 
influenced by tillage practices and nitrogen 
source treatments during 2019 and 2020 
Table.1. Tillage practices did not have effect on 
nitrogen content in rice grain during 2019-20. 
Higher nitrogen content in rice grain recorded in 
conventional tillage (T4) which was significantly 
superior to other treatments except dry seeding 
on puddled soil (T1) during 2020-21. Significantly 
higher nitrogen uptake in grain and straw of rice 
were recorded with T4 treatment, which was on 
par with T1 treatment and was found significantly 
superior to reduced tillage and minimum tillage. 
Significantly the lowest nitrogen uptake was 

reported in minimum tillage. More dry matter 
production in terms of grain and straw might be 
due to better control of weeds in conventional 
tillage and dry seeding on puddled soil 
treatments which may have facilitated more 
availability of nutrients to the crop compared to 
the reduced tillage and minimum tillage, which in 
turn accumulated and assimilated more nitrogen. 
Similar results were observed by Ali et al., [4], 
Sridhara et al. [5] and Alam et al., [6]. 
 
Among the various nitrogen sources, during 
2019-20 and 2020-21 where both organic and 
inorganic sources applied, it was noticed with 
that nitrogen uptake in grain and straw were 
significantly higher in N5 treatment, which was at 
par with N4 treatment and significantly superior to 
other FYM treatments and inorganic fertilizer 
alone treatment. Significantly lower nitrogen 
uptake was recorded in N1 treatment. Higher 
nitrogen content and uptake in both grain and 
straw might have facilitated higher uptake due to 
increased drymatter accumulation in those 
treatments which received higher doses of 
nitrogen fertilization. Higher drymatter 
accumulation coupled with higher nitrogen 
concentration in grain increased nitrogen uptake. 
Addition of organic manures might have released 
organic acids due to organic decomposition and 
reduced the soil pH and improved nutrient 
availability. Goel and Verma [7], Mankotia et al. 
[8] and Giill et al. [9] also expressed similar 
views. 
 
Higher N-uptake in treatments where FYM and 
Poultry manure followed by 50 per cent of the 
inorganic nitrogen might be due to more grain 
yield. Nitrogen availability and better 
translocation of available nitrogen ultimately 
resulted into more grain yield and higher nitrogen 
concentration in grains. Uptake of nitrogen 
increased because it was utilized for metabolism 
of various substances required for the growth of 
plants resulting produced more dry matter. 
Pandey et al. [10] and P. K. Gill1 and C. S. 
Aulakh [11] reported that integration of organic 
fertilizer with reduced dose of recommended 
nitrogen significantly increased the N-uptake in 
rice.  

 
3.2 Available Nitrogen in Soil (kg ha-1) 
 
Data pertaining to available nitrogen in soil 
measured at different growth stages of crop viz., 
at 30, 60, 90 DAS/DAT and at harvest as 
affected by tillage practices and nitrogen sources 
are presented in Table 2. 
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Table 1. Nitrogen content (%) and uptake (kg ha-1) of rice as influenced by Tillage practices and Nitrogen sources during kharif, 2019 and 2020 
 

Treatments Nitrogen content (%) and uptake (kg ha-1) 

2019-20 2020- 21 

Grain 
content  

Straw 
content 

Total 
content 

Grain 
uptake 

Straw 
uptake 

Total 
uptake 

Grain 
content  

Straw 
content 

Total 
content 

Grain 
uptake 

Straw 
uptake 

Total 
uptake 

Tillage practices 

T1- Dry seeding 
on puddled soil 

1.39 0.49 1.72 81.15 38.59 119.7 1.42 0.50 1.74 82.79 39.20 122.0 

T2- Reduced 
tillage 

1.32 0.42 1.60 65.52 28.43 93.95 1.36 0.46 1.66 67.37 29.06 96.43 

T3- Minimum 
tillage 

1.36 0.39 1.63 57.55 23.37 80.91 1.37 0.38 1.62 59.71 24.03 83.74 

T4-Conventional 
tillage  

1.47 0.51 1.81 85.30 41.21 126.5 1.48 0.52 1.83 86.96 41.91 128.8 

S.Em±  0.03 0.02 0.04 1.59 0.50 1.47 0.03 0.01 0.03 1.67 0.47 1.57 

CD ( p = 0.05)  NS 0.06 NS 5.52 1.72 5.07 NS 0.04 NS 5.77 1.64 5.45 

CV (%)  9.63 16.03 9.99 8.53 5.87 5.39 8.64 9.39 7.36 8.70 5.46 5.66 

Nitrogen sources 

N1- 100% STBN 1.15 0.33 1.36 54.79 18.72 73.51 1.19 0.31 1.39 56.75 19.28 76.02 

N2-75% STBN + 
25% FYM 

1.39 0.45 1.69 68.37 30.17 98.54 1.41 0.47 1.72 70.25 30.85 101.0 

N3-50% STBN + 
50% FYM 

1.43 0.48 1.75 71.91 34.44 106.3 1.45 0.49 1.77 73.66 35.11 108.7 

N4-75% STBN + 
25% PM 

1.47 0.50 1.80 81.44 39.07 120.5 1.48 0.53 1.84 83.36 39.76 123.1 

N5-50% STBN + 
50% PM 

1.50 0.52 1.85 85.38 42.09 127.4 1.52 0.52 1.85 87.02 42.76 129.7 

S.Em±  0.07 0.01 0.08 3.83 1.06 4.49 0.07 0.02 0.08 4.04 1.27 4.94 

CD ( p = 0.05)  0.22 0.05 0.27 12.48 3.44 14.65 0.21 0.06 0.25 13.18 4.15 16.12 

CV (%)  16.89 11.01 17.27 18.31 11.12 14.78 16.17 13.94 15.81 18.87 13.14 15.90 
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Table 2. Available Nitrogen (kg ha-1) in soil as influenced by rice Tillage practices and Nitrogen sources during kharif, 2019 and 2020 
 

Treatments Available Nitrogen (kg ha-1) 

2019-20 2020-21 

30 
DAS/DAT 

60 
DAS/DAT 

90 DAS/DAT At harvest 30 
DAS/DAT 

60 
DAS/DAT 

90 DAS/DAT At harvest 

Tillage practices 
T1- Dry seeding on puddled soil 314.9 279.9 251.6 248.5 318.1 285.7 260.3 253.2 
T2- Reduced tillage 256.4 242.1 225.6 199.2 262.8 249.8 227.6 203.0 
T3- Minimum tillage 238.3 228.6 204.3 173.0 243.9 235.3 214.5 171.3 
T4-Conventional tillage  329.8 297.1 266.4 262.6 331.8 303.1 270.1 264.1 
S.Em±  5.75 6.01 10.31 7.07 6.73 5.37 4.73 6.88 
CD ( p = 0.05)  19.90 24.81 22.67 34.47 23.29 18.57 16.39 33.82 
CV (%)  7.82 8.98 16.84 11.86 9.03 7.82 7.68 11.44 
Nitrogen sources 
N1- 100% STBN 212.2 206.0 199.2 176.2 219.4 210.7 198.6 167.0 
N2-75% STBN + 25% FYM 264.9 252.5 222.0 196.2 265.5 253.1 224.9 208.5 
N3-50% STBN + 50% FYM 284.9 279.2 232.7 221.2 290.1 264.8 239.9 235.3 
N4-75% STBN + 25% PM 318.7 290.3 251.7 248.1 321.2 294.9 257.5 252.4 
N5-50% STBN + 50% PM 343.6 303.2 271.4 265.3 347.0 308.2 273.3 270.3 
S.Em±  15.57 7.07 6.46 7.01 12.93 9.80 7.49 12.11 
CD ( p = 0.05)  50.77 33.05 21.08 32.86 42.17 31.96 24.43 29.48 
CV (%)  18.93 9.43 9.45 10.52 15.52 12.76 10.86 18.00 
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From the data, it is clear that availability of 
nutrients decreases with increases duration of 
crop in each system of tillage methods. The 
maximum available nitrogen was recorded with 
conventional tillage followed by dry seeding on 
puddle soil. However, these two treatments were 
significantly on a par with each other. It was also 
observed that T2 and T3 treatments were on a 
par with each other during both the years. It 
might be due to do pulverization of soil under 
conventional tillage might have facilitated the 
penetration of roots, improved soil aeration, apart 
from effective weed control and increased 
nutrient uptake which ultimately increased 
available nitrogen. Available nitrogen was the 
lowest with minimum tillage at every stage of 
crop and it was due to improper land leveling is 
the serious cause for losses in water resulting in 
lower availability of nutrients. These results were 
in accordance with Parihar [3], Mohanty et al. 
[12] and singh et al. (2005). 
 
Availability of nitrogen was significantly higher 
with 50% STBN through fertilizer with 50% N 
through cured poultry manure treatment than the 
other nitrogen treatments during all the stages of 
crop and it was on a par with 50% STBN through 
fertilizer with 50% N through cured poultry 
manure treatment. N3 and N2 treatments were on 
a par with one another. Significantly the lowest 
available nitrogen was recorded with application 
100% STBN through fertilizer (N1). This is might 
be due to higher nitrogen content and narrow 
C:N ratio coupled with succulent nature and 
rapid decomposition under puddled soil 
condition. The increase in availability of nitrogen 
might be due to combined application organic 
and inorganic fertilizers as reported by Rakesh 
Sahu et al (2009) and singh et al. [13]. 

 
4. CONCLUSION  
 
The study may be concluded that conventional 
tillage and dry seeding on puddled soil recorded 
numerically higher nitrogen content and uptake 
in grain and straw of rice and also higher 
availability of nitrogen in soil under these 
treatments during both successive years. Among 
nitrogen sources, poultry manure and FYM along 
with inorganic nitrogen application led to higher 
nitrogen content in rice grain and straw; uptake 
of nitrogen, by rice grain and straw; and total 
uptake over recommended dose of chemical 
fertilizer alone. This shows the importance of 
poultry manure and FYM in conjunction with 
fertilizer in improving the nutrient use efficiency 

of nitrogen, which would further lead to higher 
rice yields. 
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