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Abstract
   To maintain the nutritional quality and productivity of aromatic basmati rice, integrated nutrient management (INM) is essential 
to provide fertilizers enriched manures to the desirable quantity and hasten the nutrient biofortification in basmati rice. Hence, 
to assess the response of biofortification through organically enriched manures with and without chemical fertilizers on basmati 
rice (Pusa 1121), a field experiment was conducted consisting of ten treatments viz. treatments (Control; Recommended Dose of 
Fertilizer (RDF) (100% N Urea); 100% Nitrogen through Vermicompost (VC); 100% Nitrogen through Farmyard Manure (FYM); 
100% Nitrogen through Poultry Manure (PM); 100% Nitrogen through Press Mud (PrM); 50% Nitrogen through VC + 50% RDF (50% 
N Urea+50% N VC); 50% Nitrogen through FYM + 50% RDF (50% N Urea+50% N FYM); 50% Nitrogen through PM + 50% RDF (50% 
N Urea+50% N PM); 50% Nitrogen through PrM + 50% RDF (50% N Urea+50% N PrM). The results revealed that biofortification 
of macro and micronutrients in grains and yield of basmati rice improved significantly with integrated use fertilizers enriched 
manures with chemical fertilizers. Available NPK and extractable micro-nutrients (Zn, Cu, Fe and Mn) in soil improved statistically 
in treatment having integrated use of organic manures with 50% recommended fertilizers as compared to application of manures 
alone. In overall, it is concluded that fortification of soil with 50% RDF + 50% nitrogen through PrM or VC is most effective for 
improving the productivity and nutrient enrichment of aromatic basmati rice and sustaining the soil fertility.
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Introduction
Over the past few decades, intensive cultivation involving high-

yielding varieties of rice with inadequate agricultural practices has 
depleted the nutrient pool of Indian soil. Further, the imbalanced 
use of chemical fertilisers and declines in the soil organic carbon 
has threatened the yield sustainability due to deterioration in soil 
health [9,24,31]. Among cereals, rice-wheat are world’s most im-
portant staple food crops and are generally grown in sequence on 
an area of about 13.5 million ha in South Asia. In India, Indo-Ganget-
ic plains occupy about 10.0 million ha under rice-wheat cropping 
system [14]. The imbalanced and skewed application of NPK fertil-
izers accompanied by restricted use of organic manures resulted 
in deficiency of soil macro and micro nutrients [4]. The emerging 

nutrient deficiencies have forced the system to adopt conventional 
bio fortification techniques via INM practices for improving soil 
health and to keep the production system more sustainable for 
providing qualitative nutrient enriched food. Integrated nutrient 
management is an important strategy for increasing system pro-
ductivity by improving soil physical, chemical and biological prop-
erties [20]. The use of organically enriched fertilizers is one of the 
practices to make the production system more sustainable without 
affecting natural resources and environment [8,22,25]. The rice-
wheat cropping system has shown sign of fatigue and evidences 
about the degradation of natural resources and reduction in system 
productivity. The issues of resource degradation and sustainabil-
ity can be maintained by using the INM systems under rice-wheat 
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cropping system. The cultivation of higher quality basmati rice is 
also one of the best options due to its lower nutritional require-
ment [2,20]. and quality of basmati rice can be maintained under 
INM approach. The application of organically enriched manures 
along with chemical fertilizers tailored the soil properties in addi-
tion to improvement in quality of basmati rice. Integrated nutrient 
management provides desirable quantity of nutrients in a timely 
manner and hastens the nutrient uptake and thus growth as well 
as yield of rice [6,18]. The adoption of plant bio supplementation 
from top to bottom with different approaches like INM is manda-
tory to produce crops in line with global standards of quantity and 
quality. In consideration of these facts, INM has played significant 
role in tailoring the soil properties with improved crop productiv-
ity. Apart from their role as a source of macro and micro nutrients, 
the organic fertilizers also improve the soil-physical behaviour 
as well as increase the utilization potential of applied nutrients 
resulting in increased crop yield and soil health [22]. Keeping all 
these points in view, the present study was conducted to find out 
the effect of different organic manures on yield, yield attributes, 
nutrient uptake and soil health under basmati rice cultivation trail.

Materials and Methods
Experimental site and soil

The present study was conducted on a field experiment started 
in 2016 at Research Farm, Khalsa College, Amritsar (Punjab), lo-
cated at 31.6331°N latitude and 74.8301°E longitude at altitude 
of 234 m above the mean sea level from central alluvial plains of 
agro-climate zone of Punjab. The average annual rainfall is 681mm. 
The experimental soil is sandy loam (sand 73.2%, silt 18.7% and 
clay 8.1%) in texture, slightly alkaline in reaction with soil pH 8.24, 
electrical conductivity 0.54 dSm-1and soil organic carbon content 
2.6 g kg-1, respectively. The available N, P and K content of soil was 
182.8,18.6 and 296.5 kgha-1, respectively. The content of DTPA ex-
tractable micronutrient cations viz., Zn, Cu, Fe and Mn were 1.24, 
0.61, 13.26 and 8.29 mg kg-1, respectively.

Experimental design
The field experiment comprised of ten treatments (T1: Control; 

T2: recommended dose of fertilizer (100% N Urea); T3: 100% ni-
trogen through vermicompost (100% N VC); T4: 100% nitrogen 
through farmyard manure (100% N FYM); T5: 100% nitrogen 
through poultry manure (100% N PM); T6: 100% nitrogen through 
press mud (100% N PrM); T7: 50% nitrogen through VC + 50% 

recommended dose of fertilizer (50% N Urea+50% N VC); T8: 50% 
nitrogen through FYM + 50% recommended dose of fertilizer (50% 
N Urea+50% N FYM2); T9: 50%nitrogen through PM+50% recom-
mended dose of fertilizer (50% N Urea+50% N PM); T10: 50% ni-
trogen through PrM+50% recommended dose of fertilizer (50% N 
Urea+50% N PrM) and laid out in randomized block design (RBD) 
with 10 treatments replicated thrice. The test crop was basmati 
rice (var. PUSA Basmati 1121) with recommended NPK doses of 
fertilizers i.e., 89 kg urea and 185.25 kg single super phosphate 
(SSP) per hectare. 

Application of organic manures and nutrient composition 
Laboratory samples of four value-added organically enriched 

manures, namely VC, FYM, PM and PrM collected and after air dry-
ing passed through 2mm sieve and were analyzed for macro and 
micro nutrients by following standard procedures. The nutrient 
content of four organically enriched manures is represented in 
Table 1. After nutrient analysis, manures were used for purpose of 
biofortification in the present field experiment and were applied 
into appropriate measured plots, 15 days before transplanting by 
considering N as basal dose. The seeds were sown on nursery beds 
to raise seedlings for transplanting in the field. The experimental 
field was prepared by crosswise ploughing followed by puddling. 
The organically enriched manures and inorganic fertilizers were 
applied in the form of PM, VC, PrM and FYM, urea and diammonium 
phosphate (DAP) as per treatments. Transplanting was performed 
at 20 cm × 15 cm spacing with two seedling hill-1 of 25 days old 
seedling.

Observations recorded
Among yield attributes, tiller number, grains per panicle, 1000 

grain weight were recorded on five randomly selected plants in 
net plot area of each treatment. At maturity all the plants from net 
plot area were harvested and data on grain yield and straw yield 
were calculated. After harvesting of the crop, soil samples (0-15 
cm) from each plot were collected. All soil samples were processed 
and analyzed for pH in 1:2.5 soil: water suspension with the help of 
pH meter [11], electrical conductivity (EC) [11], soil organic carbon 
(OC) by Walkley and Black method (1934) [37], available N by alka-
line potassium permanganate method [29], available P by Olsen’s 
method (Olsen, 1954) [19]., available K by ammonium acetate ex-
traction method (Jackson 1973) [11] and DTPA micronutrients (Zn, 
Cu, Fe and Mn) by DTPA-extractable method through Micro Plasma 
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Atomic Emission Spectrometer (MP-AES 4200, Agilent Technolo-
gies) [16].

The plant samples of both grain and straw of basmati rice col-
lected at harvest from each plot was oven dried, finely ground and 
estimated in laboratory. The NPK and micronutrients (Zn, Cu, Fe, 
Mn) in grain and straw were estimated by following techniques, 
micro-Kjeldahl, colorimeter, flame photometer and micro plasma 
atomic emission spectrophotometer (MP-AES) methods, respec-
tively [11]. Uptake of various nutrients was calculated by using fol-
lowing formula:

Statistical analysis
The data obtained from the field experiment were subjected 

to analysis of variance (ANOVA) using RBD with the help of SAS 

Macronutrient content (%) Micronutrients content (mgkg-1)
Manure N P K Zn Cu Fe Mn

Poultry manure (PM) 2.16 2.38 1.94 228 83 1438 459
Vermicompost (VC) 1.84 0.91 1.43 197 64 1275 427

Press mud (PrM) 0.67 2.11 0.81 173 46 982 358
Farmyard manure (FYM) 0.87 0.44 0.96 147 38 858 376

Table 1: Laboratory estimation of nutrient composition of different manures.

software. Critical difference (CD) at p = 0.05 followed by Dun-
can’s multiple range test to analyze the difference between the means 
of individual treatments.

Results 

Nutrient content in manures
The analysis of nutrient status among four organically enriched 

manures revealed that poultry manure had highest macro and mi-
cronutrients content followed by vermicompost, FYM and mini-
mum in press mud (Table 1). The nitrogen and potassium content 
were highest in poultry manure (2.16% and 1.94%) and minimum 
in the press mud (0.67% and 0.81%), however the phosphorus 
content was highest in poultry manure (2.38%) and least in the 
FYM (0.44%). 

Yield and yield attributes
The yield and yield attributes increased significantly with the 

application of organically enriched manures with and without 
chemical fertilizers over the control treatment (Table 2). The ef-
fective tillers per hill increased from 13.9 to 21.5 with maximum 
tillers in treatment T9 which was statistically at pat with treat-
ment T7. Similarly, panicle length, grain per panicle and 100 grain 
weight was highest in the treatment T9 which was statistically at 
par with treatment T7. The grain yield of basmati rice increased 
from 2.25-3.68 t ha-1 with the integrated application of different 
manures and fertilizers. The maximum grain yield (3.68 t ha-1) was 
recorded with the treatment T9 which was statistically at par with 
treatment T7 (3.62 t ha-1), similarly the straw yield was maximum 
in the treatment T9 and significantly higher over other treatments.

Plant nutrient content 
Among macronutrients, the NPK content in grain and straw 

were significantly influenced with the levels of fertilizers enriched 
manures application (Table 3). The highest content of macro nu-
trients in grains and straw of basmati rice was observed in INM 
as N content (%): 0.91-1.04 (grain), 0.66-0.73 (straw); P content 
(%): 0.26-0.29 (grain), 0.18-0.19 (straw) K content (%): 0.35-
0.38 (grain), 0.19-1.21 (straw), respectively. In treatments having 
N only through organically enriched manures, the N, P, K content 
was 0.69-0.70%, 0.23-0.25% and0.32-0.34% in grain and 0.58-0.64 
(%), 0.16-0.17% and 1.12-1.16% in straw, respectively. It was ob-
served that biofortification through 50% N replaced by organically 
enriched fertilizers showed highest improvement in nutrient status 
of grain and straw of basmati rice over that of 0% and 100% re-
placement of N by organically enriched fertilizers [8,18]. 
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Treatment Effective tiller 
per hill

Panicle length 
(cm)

Grains per 
panicle

1000 grain 
weight (g)

Yield (t ha-1)
Grain Straw

T1-Control 13.9d 16.2e 90.4f 14.2f 2.25e 3.31h
T2-100% N Urea 20.4ab 23.5a 125.3ab 24.4ab 3.03b 5.34b

T3-100% N VC 16.2c 20.5cd 111.7d 19.5d 2.74c 4.04f
T4-100% N FYM 15.2c 19.7d 105.3d 17.2e 2.36d 3.48g
T5-100% N PM 16.6c 21.0bcd 113.4d 19.7d 2.82c 4.15d
T6-100% N PrM 15.2c 19.3d 102.7e 16.9e 2.41d 3.56g

T7-50% N Urea+50% N VC 20.9ab 23.2ab 127.6a 24.7ab 3.62a 5.34b
T8-50% N Urea+50% N FYM 19.6b 23.0ab 121.4bc 22.6bc 3.16b 4.65c
T9-50% N Urea+50% N PM 21.5a 24.8a 129.4a 25.2a 3.68a 5.43a

T10-50% N Urea+50% N PrM 19.4b 22.5abc 119.3c 21.6c 3.08b 4.54d
CD (p = 0.05) 1.5 2.4 5.2 2.3 0.09 0.08

Table 2: Effect of different nutrient management practices on yield and yield contributing attributes of basmati rice.
VC: Vermicompost; FYM: Farmyard Manure; PM: Poultry Manure; PrM: Press Mud

Treatment Nitrogen (%) Phosphorus (%) Potassium (%)
Grain Straw Grain Straw Grain Straw

T1-Control 0.57d 0.40d 0.19e 0.10c 0.27c 0.96e
T2-100% N Urea 0.89b 0.65abc 0.23d 0.17ab 0.32b 1.12d

T3-100% N VC 0.77c 0.63bc 0.24cd 0.17ab 0.34ab 1.15bc
T4-100% N FYM 0.69c 0.59c 0.23d 0.17ab 0.32b 1.13cd
T5-100% N PM 0.78c 0.64abc 0.25bcd 0.17ab 0.34ab 1.16b
T6-100% N PrM 0.70c 0.58c 0.24cd 0.16b 0.32b 1.12d

T7-50% N Urea+50% N VC 1.03a 0.72ab 0.28ab 0.18ab 0.37a 1.20a
T8-50% N Urea+50% N FYM 0.91b 0.66abc 0.26abcd 0.18ab 0.35ab 1.19a
T9-50% N Urea+50% N PM 1.04a 0.73a 0.29a 0.19a 0.38a 1.21a

T10-50% N Urea+50% N PrM 0.91b 0.66abc 0.26abcd 0.18ab 0.35ab 1.19a
CD (p = 0.05) 0.10 0.09 0.03 0.02 0.04 0.02

Table 3: Effect of different nutrient management practices on nitrogen, phosphorus and potassium content in grain and  
straw of basmati rice.

VC: Vermicompost; FYM: Farmyard Manure; PM: Poultry Manure; PrM: Press Mud

Biofortification of micro-nutrient in grain and straw of basmati 
rice showed statistically significant difference among different 
treatments of organically enriched manures and inorganic fertil-
izer application over the control treatment (Table 4). Treatments 
under integrated use of organically enriched manures and inor-
ganic fertilizers recorded maximum biofortification of micronutri-
ent content in grains and straw as compared to treatments under 
organic manures alone and recommended inorganic fertilizers 

treatments, respectively. The content (mg kg-1) of micronutrient 
was found enriched in grain as Zn: 28.20 > Cu: 4.83 > Fe: 4.81>Mn: 
53.03 mg kg-1, whereas in straw the content (mg kg-1) of micro-
nutrient is Zn: 18.17> Cu: 2.91> Fe: 67.88>Mn: 110.82 mg kg-1 in 
treatments T9 (50% recommended fertilizer + 50% N as poultry 
manure) which was at par with T7 (50% recommended fertilizer + 
50% N as vermicompost) and significantly superior over all other 
treatments.
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Treatment
Micronutrient content (mg kg-1)

Zn Cu Fe Mn
Grain Straw Grain Straw Grain Straw Grain Straw

T1-Control 18.3e 8.4e 4.06f 2.18e 24e 46.9d 38.3e 80e
T2-100% N Urea 21.3d 11.1d 4.21e 2.29d 26.1d 51.0cd 41.5d 86.8d

T3-100% N VC 23.4bc 13.2c 4.49bc 2.57b 29.4b 57.4bc 45.1c 94.3bc
T4-100% N FYM 21.9cd 11.7d 4.35cde 2.43c 27.5c 53.6bcd 42.4d 88.7cd
T5-100% N PM 23.8b 13.6c 4.55b 2.63b 29.9b 58.4bc 45.7bc 95.5b
T6-100% N PrM 21.9cd 11.8d 4.32d 2.40c 27.3c 53.3bcd 42.6 89.1cd

T7-50% N Urea+50% N VC 27.9a 17.7a 4.81a 2.90a 34.4a 67.0a 52.4a 109.4a

T8-50% N Urea+50% N FYM 24.9b 14.7b 4.76a 2.84a 30.4b 59.3b 47.7b 99.8b
T9-50% N Urea+50% N PM 28.2a 18.2a 4.83a 2.91a 34.8a 67.9a 53.0a 110.8a

T10-50% N Urea+50% N PrM 24.6b 14.4b 4.77a 2.85a 30.2b 58.8bc 47.6b 99.5b
CD (p = 0.05) 1.5 0.7 0.15 0.07 1.6 7.8 2.3 6.2

Table 4: Effect of different nutrient management practices on micronutrient content by grain and straw of basmati rice.
VC: Vermicompost; FYM: Farmyard Manure; PM: Poultry Manure; PrM: Press Mud

Plant nutrient uptake
Among macronutrients, the NPK uptake in grain and straw 

were significantly influenced with the levels of different fertilizers 
enriched manures application (Figure 1). The uptake of nitrogen, 
phosphorus and potassium of basmati rice with INM varied from 
29.1-37.5, 8.43-10.38 and 11.3-11.4 kg ha-1 in grain, 29.9-39.5, 8.0-
10.1 and 53.4-65.6 kg ha-1 in straw, respectively.

Micro-nutrient uptake in grain and straw of basmati rice in-
creased significantly among organically enriched manures and 
inorganic fertilizer application over the control treatment. (Figure 
2). Treatments under integrated use of organically enriched ma-
nures and inorganic fertilizers recorded maximum micronutrient 
fortification in grains and straw as compared to treatments under 
organically enriched manures alone and recommended fertilizers 
treatment, respectively. The uptake of micronutrient was found 
highest in grain Zn: 101.67> Cu: 17.43> Fe: 125.45>Mn: 194.14 
g ha-1, whereas in straw Zn: 98.61> Cu: 15.81> Fe: 368.16>Mn: 
601.23 g ha-1 in treatments T9 (50% recommended fertilizer + 
50% N as poultry manure) in grain and straw which was at par 
with treatment T7(50% recommended fertilizer + 50% N as ver-
micompost) and significantly superior over all other treatments.

Soil fertility status
The soil pH has shown significant difference due to different nu-

trient management practices during the time of experimentation. 
The pH of the organic treated plots was significantly lower in 100% 
N VC (7.9), 100% N FYM (7.5), 100% N PM (8.0), 100% N PrM (7.4) 
than the control (8.3), RDF (8.4) and the plots receiving recom-
mended fertilizer in combination with FYM (8.2), press mud (8.3), 
vermicompost (8.4) and poultry manure (8.3). The EC values had 
a narrow range of 0.34 to 0.37 dSm-1 under different treatments. 
In surface soil layer, the lowest EC (0.34 dSm-1) was recorded in 
treatment T4 (100% FYM) followed by value 0.35 dSm-1 in T6 (100% 
PrM) which were significantly lower than control (0.37 dSm-1), rec-
ommended fertilizer (0.376 dSm-1). The OC content (%) of soil in-
creased significantly with the application of organically enriched 
manuresalone in order: 100% N FYM in T4 (0.54) >100% N PrM in 
T6 (0.54) >100% N VC in T3 (0.53)>100% N PM in T5 (0.53). The 
soil organic carbonin treatment plots with organically enriched 
manures was significantly higher than control, RDF and INM plots.

The organically enriched manures application was able to sig-
nificantly influence the biofortification of NPK in soil (Table 5). It is 
cleared that available NPK were significantly higher in INM treat-
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Figure 1: Influence of different nutrient management practices on macro-nutrient uptake by grain and straw of basmati rice.

Figure 2: Influence of different nutrient management practices on micro-nutrient uptake by grain and straw of basmati rice.
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Treatment pH EC (dSm-

1)
OC

(%)
Available macronutrients (kg ha-1) Available micronutrients (mg kg-1)

N P K Zn Cu Fe Mn
T1-Control 8.3a 0.37b 2.2c 168d 12.9d 291e 0.88e 0.57f 12.9f 7.02e

T2-100% N Urea 8.4a 0.38a 2.5c 223b 19.9b 318cd 1.61d 0.67e 13.5e 9.08d
T3-100% N VC 7.9c 0.35d 5.3a 188c 16.4c 321cd 1.92c 0.77c 18.2c 11.8c

T4-100% N FYM 7.5d 0.34e 5.4a 178d 16.2c 318cd 1.68d 0.71de 15.0d 9.82d
T5-100% N PM 8.0b 0.35d 5.3a 195c 17.2c 324c 1.99c 0.81c 18.7c 12.4c

T6-100% N PrM 7.4d 0.35d 5.4a 179d 16.2c 317d 1.67d 0.72d 14.5d 9.61
T7-50% N Urea+50% N VC 8.4a 0.36c 3.7b 237a 24.2a 342a 2.70a 0.94a 24.1a 17.9a

T8-50% N Urea+50% N FYM 8.2ab 0.37b 3.7b 228b 21.1b 335b 2.47b 0.84b 21.6b 16.0b
T9-50% N Urea+50% N PM 8.3a 0.37b 3.6b 242a 24.9a 346a 2.78a 0.97a 24.7a 18.5a

T10-50% N Urea+50% N PrM 8.3a 0.37b 3.7b 226b 20.2b 333b 2.45b 0.82b 21.3b 15.8b
CD (p = 0.05) 0.2 0.01 0.5 7 1.6 6 0.08 0.04 0.8 0.7

Table 5: Effect of different nutrient management practices on various soil properties under basmati rice.
VC: Vermicompost; FYM: Farmyard Manure: PM: Poultry Manure; PrM: Press Mud

ments as compared to organic treatments and control. Although 
organic manures treatments were also showed significantly high-
er values (kgha-1) of N: 194.78 (T5) > 188.19 (T3) >178.55 (T6) 
>178.15 (T4); P: 17.18 (T5) > 16.43 (T3) >16.18 (T6) >16.16 (T4); 
K: 324.23 (T5) > 321.12 (T3) >316.71 (T6) > 317.83(T4) from 
100% N through PM, 100% N through VC, 100% N through PrM and 
100% N through FYM, respectively as compared to control. Incor-
poration of manures along with inorganic P might have increased 
its availability in order: T9 (24.91) >T7 (24.17)>T8 (21.13)> T10 
(20.24) to crop and mineralization rate due to microbial action en-
hanced mobility of available P [34]. 

The status of biofortification of available micronutrient viz., Zn, 
Cu, Fe and Mn ranged between 0.88 to 2.78 mgkg-1, 0.57 to 0.97 mg 
kg-1, 12.93 to 24.74 mg kg-1 and 7.02 to 18.47 mg kg-1, respectively 
(Table 5) in soil. The INM treatments showed statistically superior 
results as compared to treatment having application of organically 
enriched manuresalone (T3, T4, T5 and T6), recommended fertil-
izers (T2) and control (T1). It was found that application of 50% 
nitrogen from poultry manure along with the recommended dose 
of fertilizers gives higher value (mg kg-1) as 2.78 (Zn), 0.97 (Cu), 
24.7 (Fe) and 18.5 (Mn) as compared to other organically enriched 
manures combinations. 

Discussion
Yield and yield attributes

The higher yield attributes due to incorporation of inorganic 
fertilizers with manures might be attributed to increased activity 
of photosynthesis and enzymes and responsible for transformation 
of energy, carbohydrates, fat metabolism and respiration of plant 
[13,17].

Plant nutrient content 
As observed from the results, the highest NPK content under 

poultry manure treated plots might be associated with the in-
creased availability of this nutrient in soil due torapid mineraliza-
tion of N from PM as compared to VC, FYM and PrM [32]. The bio-
fortification of phosphorus content under INM might be attributed 
to the solubilisation of fixed-P due to the action of organic acids 
produced from decomposition of different manures and also due to 
balanced application of P [12]. Highest K fortification was observed 
under INM which might be due to better proliferation of root ar-
chitect, resulting in better K absorption under integrated nutrient 
treated plots as compared to organically enriched manures, inor-
ganically treated and control plots. The biofortification of K con-
tent under recommended fertilizers was not much higher, which 
might be due to the absence of application of inorganic potassium 
fertilizer into basmati rice, as K was not part of recommended dose 

Citation: Mithlesh., et al.  “Effectiveness of Integrated Nutrient Management Practices on Yield and Soil Fertility in Basmati Rice Cultivation". Acta 
Scientific Agriculture 8.9 (2024): 18-28.



25

Effectiveness of Integrated Nutrient Management Practices on Yield and Soil Fertility in Basmati Rice Cultivation

of nutrients of basmati rice. As we consider about organically en-
riched manures, best biofortification results were shown by the 
treatments under poultry manures which might be due its high 
concentration and high capacity of providing nutrients to plant as 
compared to other manures [3,6,28,29].

The observed trend of micro-nutrient supplementation in 
grain and straw of basmati rice might be due to the fact that use of 
chemical fertilizers provides better root structure and penetration 
which, in turn resulted in forages larger volume of soil mass. Addi-
tion of organically enriched manures may probably due to the fact 
that after their decomposition, the release of micro nutrient cat-
ions will further increases its bioavailability and is easily taken up 
by plants [5,21]. Among graded doses of recommended nutrients, 
integrated application of chemical fertilizers and poultry manure 
registered maximum content due to higher supply of nutrients, 
high mineralization efficiency and increasing Cu availability un-
der reduced conditions [7,10,21,33]. Increased in Fe content with 
recommended fertilizer and poultry manure may be ascribed to 
increase availability of Fe because of their favourable impact on 
oxidation-reduction regime and higher chelation [5,10,21,33]. As 
comparing different manures, maximum biofortification of Zn, Cu, 
Fe and Mn was recorded under poultry manure both under com-
bined use with chemical fertilizers and alone, which might be due 
to narrow C: N ratio, higher availability from unavailable forms 
through higher chelating capacity in comparison to vermicompost, 
FYM and press mud [1,9].

Plant nutrient uptake
The biofortification of N,P,K in grain and straw was affected 

with different manure application [18,28,32]. Bio-fortification of 
micro-nutrients by grain and straw of basmati rice had shown al-
most similar results. The findings are in good agreements with the 
results of [5,21,33].

Soil fertility status
The decrease in the pH in organically treated plots might be 

ascribed to the production of organic acids and CO2 released dur-
ing the decomposition of organic matter by microbes [6,28]. The 
declined in EC might be attributed to the higher leaching losses 
and reduced salt accumulation in the root zone under rice crop 
[28]. The percent increase in soil OC content in T3, T4, T5,T6 with 
the application of four organically enriched manures like vermi-

compost, farmyard manure, poultry manure, press mud might be 
attributed to the direct incorporation of these organic materials in 
the soil and the subsequent decomposition of these materials re-
sulting in enhanced organic carbon content of the soil [27].

For macronutrients, different researchers also found significant 
improvement in available NPK status of soil in chemical fertilized 
treatments over control [30]. The increase in soil available N sta-
tus due to organically enriched manures application with fertiliz-
ers would also be due to multiplication of soil microbes leads to 
enhanced conversion of organically bound N into inorganic forms 
and rapid mineralization. The favourable soil conditions under 
organic manure application might be improved mineralization of 
soil N leading to build up of higher available nitrogen [36]. These 
results are in line with the findings of [26]. who also observed that 
available N content increased in soil with the use of recommended 
fertilizers with manures.

The higher availability of P with organics along with fertilizers 
could be attributed to their solubilising effect on the native insolu-
ble P fractions through release of various organic acids thus result-
ing into a significant improvement in available P status of soil [35]. 
In addition, the organic matter may inhibit the fixation of organic 
P by providing protective cover on sesquioxides and thus increase 
the available P in soil solution. The increase in available K under 
integrated treatments might be due to addition of organic matter 
that reduced K fixation due to interaction between organic matter 
and clay, besides the direct K addition to the pool of soil [30,35]. 
The addition of poultry manure may cause decomposition of or-
ganic matter and release considerable amount of CO2. The released 
CO2 when dissolved in water forms carbonic acid and decomposes 
primary minerals to release nutrients [4].

For micronutrients, organic manures together with recommend-
ed fertilizers increasing contents of organic matter in soil, availabil-
ity of Zn in soil increased because this element forms labile organ-
ic-mineral complexes [3,8,9]. The results of present study were in 
accordance with the previous studies reported by [15,21,36]. They 
had concluded that integrated nutrient application significantly en-
hanced the Zn concentration in rice over the control, recommended 
fertilizer and organic manure treated plots. The highest Cu and Fe 
content in soil under poultry manure treatments might be due to 
addition of low organic matter in soil through poultry manure (on 
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weight basis) because with increasing content of organic mat-
ter in soil, mobility of Cu in soil solution decreased as a result of 
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Conclusions
From present study, it was observed that soil bio-fortification 

of minerals through integrated use of organic manures like PM, VC, 
FYM and PrM along with chemical fertilizers significantly improved 
the basmati yield, nutrient content and uptake, soil nutrient status 
than sole application of organic manures. The application of 50% 
RDF + 50% nitrogen through poultry manure is most effective for 
improving the productivity of basmati rice and `maintaining soil 
fertility which was statistically par with 50% RDF + 50% nitrogen 
through vermicompost.

1. Audu M., et al. “Influence of poultry dropping on soil chemical 
properties and performance of rice (Oryza sativa) in Sokoto, 
Sudan Savanna zone of Nigeria”. International Journal of Plant 
and Soil Science 7 (2015): 128-135.

2. Aulakh CS., et al. “Productivity and quality of basmati rice 
(Oryza sativa) in relation to nitrogen management”. Indian 
Journal of Agronomy 61 (2016): 467-473.

3. Behera SK., et al. “Distribution variability of total and extract-
able zinc in cultivated acid soils of India and their relation-
ship with some selected soil properties”. Global Journal of Soil 
Science-Geoderma 162 (2011): 242-250.

4. Chesti MH., et al. “Effect of integrated application of inorganic 
and organic sources on soil properties, yield and nutrient 
uptake by rice (Oryza sativa) in intermediate zone of Jammu 
and Kashmir”. Journal of the Indian Society of Soil Science 63 
(2015): 88-92. 

5. Desai RM., et al. “Effect of integrated nutrient supply on yield, 
nutrient uptake and soil properties in rice- rice crop sequence 
on a Vertic Haplustepts of South Gujarat”. Journal of the Indian 
Society of Soil Science 57 (2009): 172-177.

6. Dhaliwal SS., et al. “Effect of different organic manures on 
build-up of soil organic carbon and DTPA-extractable micro-
nutrients in soil profile under Basmati rice-wheat system”. 
Journal of the Indian Society of Soil Science 68 (2020): 91-99.

7. Dhaliwal MK., et al. “Long term effect of manure and fertilizers 
on concentration and uptake of Zn, Cu, Fe and Mn in rice and 
wheat grains under rice-wheat system”. International Journal 
of Science, Environment and Technology 3 (2014):1592-1601.

8. Dhaliwal SS., et al. “Dynamics and transformations of micro-
nutrients in agricultural soils as influenced by organic mat-
ter build-up”. Environmental and Sustainability Indicators 1-2 
(2019a): 100007.

9. Dhaliwal SS., et al. “Effect of manures and fertilizers on soil 
physical properties, build-up of macro and micronutrients and 
uptake in soil under different cropping systems”. Journal of 
Plant Nutrition 42 (2019b): 2873-2900.

10. Dhaliwal SS and Walia MK. “Build-up of macro, micro and sec-
ondary plant nutrients in site specific nutrient management 
experiment under rice-wheat cropping system”. International 
Journal of Science, Environment and Technology 2 (2013): 236-
244.

11. Jackson CA. “Soil chemical analysis”. (1973): 452-485.

12. Kalhapure AH., et al. “Integrated nutrient management in 
Maize (Zea mays L.) for increasing production with sustain-
ability”. International Journal of Agriculture and Food Science 
Technology l4 (2013): 195-206.

13. Kumar A., et al. “Effect of organic and inorganic sources of nu-
trient on yield, yield attribute and nutrient uptake of rice”. An 
International Quarterly Journal of Life Sciences 9 (2014): 595-
597.

Citation: Mithlesh., et al.  “Effectiveness of Integrated Nutrient Management Practices on Yield and Soil Fertility in Basmati Rice Cultivation". Acta 
Scientific Agriculture 8.9 (2024): 18-28.

https://www.researchgate.net/publication/276463625_Influence_of_Poultry_Droppings_on_Soil_Chemical_Properties_and_Performance_of_Rice_Oriza_sativa_L_in_Sokoto_Sudan_Savanna_Zone_of_Nigeria
https://www.researchgate.net/publication/276463625_Influence_of_Poultry_Droppings_on_Soil_Chemical_Properties_and_Performance_of_Rice_Oriza_sativa_L_in_Sokoto_Sudan_Savanna_Zone_of_Nigeria
https://www.researchgate.net/publication/276463625_Influence_of_Poultry_Droppings_on_Soil_Chemical_Properties_and_Performance_of_Rice_Oriza_sativa_L_in_Sokoto_Sudan_Savanna_Zone_of_Nigeria
https://www.researchgate.net/publication/276463625_Influence_of_Poultry_Droppings_on_Soil_Chemical_Properties_and_Performance_of_Rice_Oriza_sativa_L_in_Sokoto_Sudan_Savanna_Zone_of_Nigeria
https://pub.isa-india.in/index.php/ija/article/view/4394
https://pub.isa-india.in/index.php/ija/article/view/4394
https://pub.isa-india.in/index.php/ija/article/view/4394
https://www.sciencedirect.com/science/article/abs/pii/S0016706111000255
https://www.sciencedirect.com/science/article/abs/pii/S0016706111000255
https://www.sciencedirect.com/science/article/abs/pii/S0016706111000255
https://www.sciencedirect.com/science/article/abs/pii/S0016706111000255
https://www.researchgate.net/publication/277921354_Effect_of_Integrated_Application_of_Inorganic_and_Organic_Sources_on_Soil_Properties_Yield_and_Nutrient_Uptake_by_Rice_Oryza_sativa_L_in_Intermediate_Zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/277921354_Effect_of_Integrated_Application_of_Inorganic_and_Organic_Sources_on_Soil_Properties_Yield_and_Nutrient_Uptake_by_Rice_Oryza_sativa_L_in_Intermediate_Zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/277921354_Effect_of_Integrated_Application_of_Inorganic_and_Organic_Sources_on_Soil_Properties_Yield_and_Nutrient_Uptake_by_Rice_Oryza_sativa_L_in_Intermediate_Zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/277921354_Effect_of_Integrated_Application_of_Inorganic_and_Organic_Sources_on_Soil_Properties_Yield_and_Nutrient_Uptake_by_Rice_Oryza_sativa_L_in_Intermediate_Zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/277921354_Effect_of_Integrated_Application_of_Inorganic_and_Organic_Sources_on_Soil_Properties_Yield_and_Nutrient_Uptake_by_Rice_Oryza_sativa_L_in_Intermediate_Zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/287088256_Effect_of_integrated_nutrient_management_on_yield_of_and_nutrient_uptake_by_wheat_Triticum_aestivum_and_soil_properties_under_intermediate_zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/287088256_Effect_of_integrated_nutrient_management_on_yield_of_and_nutrient_uptake_by_wheat_Triticum_aestivum_and_soil_properties_under_intermediate_zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/287088256_Effect_of_integrated_nutrient_management_on_yield_of_and_nutrient_uptake_by_wheat_Triticum_aestivum_and_soil_properties_under_intermediate_zone_of_Jammu_and_Kashmir
https://www.researchgate.net/publication/287088256_Effect_of_integrated_nutrient_management_on_yield_of_and_nutrient_uptake_by_wheat_Triticum_aestivum_and_soil_properties_under_intermediate_zone_of_Jammu_and_Kashmir
https://www.sciencedirect.com/science/article/pii/S2405844023017218
https://www.sciencedirect.com/science/article/pii/S2405844023017218
https://www.sciencedirect.com/science/article/pii/S2405844023017218
https://www.sciencedirect.com/science/article/pii/S2405844023017218
https://www.researchgate.net/publication/348815166_LONG_TERM_EFFECT_OF_MANURE_AND_FERTILIZERS_ON_CONCENTRATION_AND_UPTAKE_OF_Zn_Cu_Fe_AND_Mn_IN_RICE_AND_WHEAT_GRAINS_UNDER_RICE-WHEAT_SYSTEM
https://www.researchgate.net/publication/348815166_LONG_TERM_EFFECT_OF_MANURE_AND_FERTILIZERS_ON_CONCENTRATION_AND_UPTAKE_OF_Zn_Cu_Fe_AND_Mn_IN_RICE_AND_WHEAT_GRAINS_UNDER_RICE-WHEAT_SYSTEM
https://www.researchgate.net/publication/348815166_LONG_TERM_EFFECT_OF_MANURE_AND_FERTILIZERS_ON_CONCENTRATION_AND_UPTAKE_OF_Zn_Cu_Fe_AND_Mn_IN_RICE_AND_WHEAT_GRAINS_UNDER_RICE-WHEAT_SYSTEM
https://www.researchgate.net/publication/348815166_LONG_TERM_EFFECT_OF_MANURE_AND_FERTILIZERS_ON_CONCENTRATION_AND_UPTAKE_OF_Zn_Cu_Fe_AND_Mn_IN_RICE_AND_WHEAT_GRAINS_UNDER_RICE-WHEAT_SYSTEM
https://www.sciencedirect.com/science/article/pii/S2665972719300078
https://www.sciencedirect.com/science/article/pii/S2665972719300078
https://www.sciencedirect.com/science/article/pii/S2665972719300078
https://www.sciencedirect.com/science/article/pii/S2665972719300078
https://www.researchgate.net/publication/335802841_Effect_of_manures_and_fertilizers_on_soil_physical_properties_build-up_of_macro_and_micronutrients_and_uptake_in_soil_under_different_cropping_systems_a_review
https://www.researchgate.net/publication/335802841_Effect_of_manures_and_fertilizers_on_soil_physical_properties_build-up_of_macro_and_micronutrients_and_uptake_in_soil_under_different_cropping_systems_a_review
https://www.researchgate.net/publication/335802841_Effect_of_manures_and_fertilizers_on_soil_physical_properties_build-up_of_macro_and_micronutrients_and_uptake_in_soil_under_different_cropping_systems_a_review
https://www.researchgate.net/publication/335802841_Effect_of_manures_and_fertilizers_on_soil_physical_properties_build-up_of_macro_and_micronutrients_and_uptake_in_soil_under_different_cropping_systems_a_review
https://www.researchgate.net/publication/261437955_Build_up_of_macro_micro_and_secondary_plant_nutrients_in_site_specific_nutrient_management_experiment_under_rice-_wheat_system
https://www.researchgate.net/publication/261437955_Build_up_of_macro_micro_and_secondary_plant_nutrients_in_site_specific_nutrient_management_experiment_under_rice-_wheat_system
https://www.researchgate.net/publication/261437955_Build_up_of_macro_micro_and_secondary_plant_nutrients_in_site_specific_nutrient_management_experiment_under_rice-_wheat_system
https://www.researchgate.net/publication/261437955_Build_up_of_macro_micro_and_secondary_plant_nutrients_in_site_specific_nutrient_management_experiment_under_rice-_wheat_system
https://www.researchgate.net/publication/261437955_Build_up_of_macro_micro_and_secondary_plant_nutrients_in_site_specific_nutrient_management_experiment_under_rice-_wheat_system
https://www.ripublication.com/ijafst_spl/ijafstv4n3spl_05.pdf
https://www.ripublication.com/ijafst_spl/ijafstv4n3spl_05.pdf
https://www.ripublication.com/ijafst_spl/ijafstv4n3spl_05.pdf
https://www.ripublication.com/ijafst_spl/ijafstv4n3spl_05.pdf
C://Users/ACTA/Downloads/RJAS.%203258-1%20(1).pdf
C://Users/ACTA/Downloads/RJAS.%203258-1%20(1).pdf
C://Users/ACTA/Downloads/RJAS.%203258-1%20(1).pdf
C://Users/ACTA/Downloads/RJAS.%203258-1%20(1).pdf


27

Effectiveness of Integrated Nutrient Management Practices on Yield and Soil Fertility in Basmati Rice Cultivation

14. Kumar S., et al. “Integrated nutrient management for en-
hanced yield, nutrient uptake and their use efficiency in rice 
under intense rice-wheat cropping system”. International 
Journal of Current Microbiology and Applied Sciences 6 (2017): 
1958-1972.

15. Kumar V and Singh AP. “Long-term effect of green manuring 
and farmyard manure on yield and soil fertility status in rice-
wheat cropping system”. Journal of Indian Society of Soil Sci-
ence 58 (2010):409-412.

16. Lindsay WL and Norvell WA. “Development of DTPA soil test 
method for zinc, iron, manganese and copper”. Soil Science So-
ciety of America 42 (1978): 421-428.

17. Mohanty M., et al. “Effect of integrated nutrient management 
on growth, yield, nutrient uptake and economics of wet sea-
son rice”. Indian Journal of Agricultural Science 83 (2013): 
599-604.

18. Mondal S., et al. “Influence of integrated nutrient management 
on nutrient use efficiency, soil fertility and productivity of hy-
brid rice”. Archives of Agronomy and Soil Science 10 (2016): 
1-11.

19. Olsen SR., et al. “Instrumental methods of analysis” (1954): 
480.

20. Pooniya V., et al. “Enhancing soil nutrient dynamics and pro-
ductivity of Basmati Rice through residue incorporation and 
zinc fertilization”. European Journal of Agronomy 41 (2012): 
28-37.

21. Prasad J., et al. “Influence of integrated nutrient management 
on yield and soil properties in maize-wheat cropping system 
in an Alfisol of Jharkhand”. Journal of the Indian Society of Soil 
Science 58 (2010) 200-204.

22. Ramalakshmi CS., et al. “Nitrogen use efficiency and produc-
tion efficiency of rice under rice-pulse cropping system with 
integrated nutrient management”. Journal of Rice Research 5 
(2012): 42-51.

23. Rutkowska B., et al. “Soil micronutrient availability to crops 
affected by long-term inorganic and organic fertilizer applica-
tions”. Plant Soil Environment 60 (2014): 198-203.

24. Sarkar S., et al. “Effect of integrated nutrient management on 
soil fertility and yield of rice under the system of rice intensi-
fication in the Indian sub-tropics”. Communications in Soil Sci-
ence and Plant Analysis 47 (2016): 2053-2058.

25. Sharma S., et al. “Comparative efficacy of organic and inorganic 
sources of nutrients in paddy” (Oryza sativa L.)”. Current Jour-
nal of Applied Science and Technology 21 (2017): 1-8.

26. Sharma GD., et al. “Impact of integrated nutrient management 
on yield, nutrient uptake, protein content of wheat (Triticum 
aestivum) and soil fertility in a typic haplustret”. The Bioscan 
Journal 8 (2013): 1159-1164.

27. Singh Y., et al. “Effects of residue decomposition on productiv-
ity and soil fertility in rice-wheat rotation”. Soil Science Society 
of America Journal 68 (2014): 845-853.

28. Singh M., et al. “Impact of continuous use of inorganic fertil-
izers and organic manure on soil properties and productivity 
under soybean-wheat intensive cropping of a vertisol”. Journal 
of the Indian Society of Soil Science 59 (2011): 74-81.

29. Subbiah BV and Asija GL. “A rapid procedure for the estima-
tion of available nitrogen in soils”. Current Science 25 (1965): 
259-260.

30. Subehia SK and Sepehya S. “Influence of long term nitrogen 
substitution through organics on yield, uptake and nutrient 
losses from upland farming system in the middle mountains 
region of Nepal”. Nutrient Cycling in Agro ecosystems 86 (2012) 
241-253.

31. Sujatha V., et al. “Residual soil fertility and productivity of rice 
(Oryza sativa L.) as influenced by different organic sources of 
nitrogen”. International journal of plant, animal and environ-
mental sciences 4 (2014): 266-269.

32. Sultana MS., et al. “Effect of integrated use of vermicompost, 
press mud and urea on the nutrient content of grain and straw 
of rice”. International Journal of Scientific and Research Publi-
cations 5 (2015): 765-770.

Citation: Mithlesh., et al.  “Effectiveness of Integrated Nutrient Management Practices on Yield and Soil Fertility in Basmati Rice Cultivation". Acta 
Scientific Agriculture 8.9 (2024): 18-28.

https://www.researchgate.net/publication/320465313_Integrated_Nutrient_Management_for_Enhanced_Yield_Nutrients_Uptake_and_Their_Use_Efficiency_in_Rice_under_Intensive_Rice-Wheat_Cropping_System
https://www.researchgate.net/publication/320465313_Integrated_Nutrient_Management_for_Enhanced_Yield_Nutrients_Uptake_and_Their_Use_Efficiency_in_Rice_under_Intensive_Rice-Wheat_Cropping_System
https://www.researchgate.net/publication/320465313_Integrated_Nutrient_Management_for_Enhanced_Yield_Nutrients_Uptake_and_Their_Use_Efficiency_in_Rice_under_Intensive_Rice-Wheat_Cropping_System
https://www.researchgate.net/publication/320465313_Integrated_Nutrient_Management_for_Enhanced_Yield_Nutrients_Uptake_and_Their_Use_Efficiency_in_Rice_under_Intensive_Rice-Wheat_Cropping_System
https://www.researchgate.net/publication/320465313_Integrated_Nutrient_Management_for_Enhanced_Yield_Nutrients_Uptake_and_Their_Use_Efficiency_in_Rice_under_Intensive_Rice-Wheat_Cropping_System
https://www.semanticscholar.org/paper/Long-term-Effect-of-Green-Manuring-and-Farmyard-on-Kumar-Singh/1b1884b907feb2c9dc9d15281cec25218be6d85b
https://www.semanticscholar.org/paper/Long-term-Effect-of-Green-Manuring-and-Farmyard-on-Kumar-Singh/1b1884b907feb2c9dc9d15281cec25218be6d85b
https://www.semanticscholar.org/paper/Long-term-Effect-of-Green-Manuring-and-Farmyard-on-Kumar-Singh/1b1884b907feb2c9dc9d15281cec25218be6d85b
https://www.semanticscholar.org/paper/Long-term-Effect-of-Green-Manuring-and-Farmyard-on-Kumar-Singh/1b1884b907feb2c9dc9d15281cec25218be6d85b
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1978.03615995004200030009x
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1978.03615995004200030009x
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1978.03615995004200030009x
https://krishikosh.egranth.ac.in/items/0ec099b9-e3b0-4c4b-95f7-fe89457538cb
https://krishikosh.egranth.ac.in/items/0ec099b9-e3b0-4c4b-95f7-fe89457538cb
https://krishikosh.egranth.ac.in/items/0ec099b9-e3b0-4c4b-95f7-fe89457538cb
https://krishikosh.egranth.ac.in/items/0ec099b9-e3b0-4c4b-95f7-fe89457538cb
https://www.researchgate.net/publication/293013772_Influence_of_integrated_nutrient_management_INM_on_nutrient_use_efficiency_soil_fertility_and_productivity_of_hybrid_rice
https://www.researchgate.net/publication/293013772_Influence_of_integrated_nutrient_management_INM_on_nutrient_use_efficiency_soil_fertility_and_productivity_of_hybrid_rice
https://www.researchgate.net/publication/293013772_Influence_of_integrated_nutrient_management_INM_on_nutrient_use_efficiency_soil_fertility_and_productivity_of_hybrid_rice
https://www.researchgate.net/publication/293013772_Influence_of_integrated_nutrient_management_INM_on_nutrient_use_efficiency_soil_fertility_and_productivity_of_hybrid_rice
https://www.sciencedirect.com/science/article/abs/pii/S116103011200041X
https://www.sciencedirect.com/science/article/abs/pii/S116103011200041X
https://www.sciencedirect.com/science/article/abs/pii/S116103011200041X
https://www.sciencedirect.com/science/article/abs/pii/S116103011200041X
https://www.semanticscholar.org/paper/Influence-of-Integrated-Nutrient-Management-on-and-Prasad-Karmakar/b96134db93a19d0a79ac8144ed9e42a6b509afba
https://www.semanticscholar.org/paper/Influence-of-Integrated-Nutrient-Management-on-and-Prasad-Karmakar/b96134db93a19d0a79ac8144ed9e42a6b509afba
https://www.semanticscholar.org/paper/Influence-of-Integrated-Nutrient-Management-on-and-Prasad-Karmakar/b96134db93a19d0a79ac8144ed9e42a6b509afba
https://www.semanticscholar.org/paper/Influence-of-Integrated-Nutrient-Management-on-and-Prasad-Karmakar/b96134db93a19d0a79ac8144ed9e42a6b509afba
https://sarr.co.in/wp-content/uploads/05-JRR-Vol-5_-Rama-Lakshmi-et-al.pdf
https://sarr.co.in/wp-content/uploads/05-JRR-Vol-5_-Rama-Lakshmi-et-al.pdf
https://sarr.co.in/wp-content/uploads/05-JRR-Vol-5_-Rama-Lakshmi-et-al.pdf
https://sarr.co.in/wp-content/uploads/05-JRR-Vol-5_-Rama-Lakshmi-et-al.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0167198707001018
https://www.sciencedirect.com/science/article/abs/pii/S0167198707001018
https://www.sciencedirect.com/science/article/abs/pii/S0167198707001018
https://www.sciencedirect.com/science/article/pii/S0048969723072881
https://www.sciencedirect.com/science/article/pii/S0048969723072881
https://www.sciencedirect.com/science/article/pii/S0048969723072881
https://www.sciencedirect.com/science/article/pii/S0048969723072881
https://journalcjast.com/index.php/CJAST/article/view/1529
https://journalcjast.com/index.php/CJAST/article/view/1529
https://journalcjast.com/index.php/CJAST/article/view/1529
https://krishikosh.egranth.ac.in/items/c2ed4052-c177-4130-919c-631efe3e1b9f
https://krishikosh.egranth.ac.in/items/c2ed4052-c177-4130-919c-631efe3e1b9f
https://krishikosh.egranth.ac.in/items/c2ed4052-c177-4130-919c-631efe3e1b9f
https://krishikosh.egranth.ac.in/items/c2ed4052-c177-4130-919c-631efe3e1b9f
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj2004.8540
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj2004.8540
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj2004.8540
https://www.researchgate.net/publication/290711419_Impact_of_continuous_use_of_inorganic_fertilizers_and_organic_manure_on_soil_properties_and_productivity_under_soybean-wheat_intensive_cropping_of_a_vertisol
https://www.researchgate.net/publication/290711419_Impact_of_continuous_use_of_inorganic_fertilizers_and_organic_manure_on_soil_properties_and_productivity_under_soybean-wheat_intensive_cropping_of_a_vertisol
https://www.researchgate.net/publication/290711419_Impact_of_continuous_use_of_inorganic_fertilizers_and_organic_manure_on_soil_properties_and_productivity_under_soybean-wheat_intensive_cropping_of_a_vertisol
https://www.researchgate.net/publication/290711419_Impact_of_continuous_use_of_inorganic_fertilizers_and_organic_manure_on_soil_properties_and_productivity_under_soybean-wheat_intensive_cropping_of_a_vertisol
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=2138694
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=2138694
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=2138694
https://www.researchgate.net/publication/290554823_Influence_of_long-term_nitrogen_substitution_through_organics_on_yield_uptake_and_available_nutrients_in_a_rice-wheat_system_in_an_acidic_soil
https://www.researchgate.net/publication/290554823_Influence_of_long-term_nitrogen_substitution_through_organics_on_yield_uptake_and_available_nutrients_in_a_rice-wheat_system_in_an_acidic_soil
https://www.researchgate.net/publication/290554823_Influence_of_long-term_nitrogen_substitution_through_organics_on_yield_uptake_and_available_nutrients_in_a_rice-wheat_system_in_an_acidic_soil
https://www.researchgate.net/publication/290554823_Influence_of_long-term_nitrogen_substitution_through_organics_on_yield_uptake_and_available_nutrients_in_a_rice-wheat_system_in_an_acidic_soil
https://www.researchgate.net/publication/290554823_Influence_of_long-term_nitrogen_substitution_through_organics_on_yield_uptake_and_available_nutrients_in_a_rice-wheat_system_in_an_acidic_soil
https://www.fortunejournals.com/ijpaes/admin/php/uploads/450_pdf.pdf
https://www.fortunejournals.com/ijpaes/admin/php/uploads/450_pdf.pdf
https://www.fortunejournals.com/ijpaes/admin/php/uploads/450_pdf.pdf
https://www.fortunejournals.com/ijpaes/admin/php/uploads/450_pdf.pdf
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20173078974
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20173078974
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20173078974
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20173078974


28

Effectiveness of Integrated Nutrient Management Practices on Yield and Soil Fertility in Basmati Rice Cultivation

33. Shambhavi S.” Dynamics of micronutrient cations in soil-plant 
system as influenced by long-term application of chemical 
fertilizers and amendments in an acid Alfisol”. Ph.D. Thesis. 
Department of Soil Science, CSK Himachal Pradesh Krishi 
Vishvavidyalaya, Palampur, India. (2011).

34. Tiwari KR., et al. “Effect of soil management practices on yield, 
income and nutrient lossesfrom upland farming systems in 
the middle mountain region of Nepal”. Nutrient Cycling in Agro 
ecosystems 86 (2010): 243-253.

35. Urkurkar JS and Tiwari CS. “Influence of long term use of or-
ganic and inorganic manures on soil fertility and sustainable 
productivity of rice (Oryza sativa) and wheat (Triticum aesti-
vum) in Inceptisols”. Indian Journal of Agricultural Sciences 80 
(2010): 208-212.

36. Walia MK., et al. “Long term effect of integrated nutrient man-
agement of properties of typic Ustochrept after 23 cycles of 
an irrigated rice-wheat system”. Journal of Sustainable Agricul-
ture 34 (2010) 724-743.

37. Walkley A and Black IA. “An examination of the Degtjareff 
method for determining soil organic matter, and a proposed 
modification of the chromic acid titration method”. Soil Sci-
ence 34 (1934): 29-38.

Citation: Mithlesh., et al.  “Effectiveness of Integrated Nutrient Management Practices on Yield and Soil Fertility in Basmati Rice Cultivation". Acta 
Scientific Agriculture 8.9 (2024): 18-28.

https://www.semanticscholar.org/paper/Dynamics-Of-Micronutrient-Cations-In-Soil-Plant-As-Shambhavi/a60bcdd0bfc7bdbdfc2a13df0a2c55195910a59a
https://www.semanticscholar.org/paper/Dynamics-Of-Micronutrient-Cations-In-Soil-Plant-As-Shambhavi/a60bcdd0bfc7bdbdfc2a13df0a2c55195910a59a
https://www.semanticscholar.org/paper/Dynamics-Of-Micronutrient-Cations-In-Soil-Plant-As-Shambhavi/a60bcdd0bfc7bdbdfc2a13df0a2c55195910a59a
https://www.semanticscholar.org/paper/Dynamics-Of-Micronutrient-Cations-In-Soil-Plant-As-Shambhavi/a60bcdd0bfc7bdbdfc2a13df0a2c55195910a59a
https://www.semanticscholar.org/paper/Dynamics-Of-Micronutrient-Cations-In-Soil-Plant-As-Shambhavi/a60bcdd0bfc7bdbdfc2a13df0a2c55195910a59a
https://link.springer.com/article/10.1007/s10705-009-9289-0
https://link.springer.com/article/10.1007/s10705-009-9289-0
https://link.springer.com/article/10.1007/s10705-009-9289-0
https://link.springer.com/article/10.1007/s10705-009-9289-0
https://www.academia.edu/44129257/Influence_of_Long_term_Chemical_fertilizers_and_Organic_Manures_on_Soil_Fertility_A_Review
https://www.academia.edu/44129257/Influence_of_Long_term_Chemical_fertilizers_and_Organic_Manures_on_Soil_Fertility_A_Review
https://www.academia.edu/44129257/Influence_of_Long_term_Chemical_fertilizers_and_Organic_Manures_on_Soil_Fertility_A_Review
https://www.academia.edu/44129257/Influence_of_Long_term_Chemical_fertilizers_and_Organic_Manures_on_Soil_Fertility_A_Review
https://www.academia.edu/44129257/Influence_of_Long_term_Chemical_fertilizers_and_Organic_Manures_on_Soil_Fertility_A_Review
https://www.tandfonline.com/doi/abs/10.1080/10440046.2010.507519
https://www.tandfonline.com/doi/abs/10.1080/10440046.2010.507519
https://www.tandfonline.com/doi/abs/10.1080/10440046.2010.507519
https://www.tandfonline.com/doi/abs/10.1080/10440046.2010.507519
https://journals.lww.com/soilsci/citation/1934/01000/an_examination_of_the_degtjareff_method_for.3.aspx
https://journals.lww.com/soilsci/citation/1934/01000/an_examination_of_the_degtjareff_method_for.3.aspx
https://journals.lww.com/soilsci/citation/1934/01000/an_examination_of_the_degtjareff_method_for.3.aspx
https://journals.lww.com/soilsci/citation/1934/01000/an_examination_of_the_degtjareff_method_for.3.aspx

	_Hlk59456391
	one
	two
	three
	four
	five
	six
	seven
	eight
	nine
	ten
	eleven
	twelve
	thirteen
	fourteen
	fifteen
	sixteen
	seventeen
	eighteen
	nineteen
	twenty
	twentyone
	twentytwo
	twentythree
	twentyfour
	twentyfive
	twentysix
	twentyseven
	twentyeight
	twentynine
	thirty
	thirtyone
	thirtytwo
	thirtythree
	thirtyfour
	thirtyfive
	thirtysix
	thirtyseven

