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( ABSTRACT

An experimental study was conducted during the kharif 2023 season at the Agricultural Research Station, Mugad, to assess the
effects of different Site-Specific Nutrient Management (SSNM) techniques on nutrient uptake and use efficiency of primary nutrients
in transplanted rice. A split-plot design was used with three replications, featuring two rice varieties, Mugad Siri (M,) and Mugad
Sugandha (M,), as the main plots and various SSNM-based fertilizer treatments as subplots. These treatments included Soil Test Crop
Response (T,), Rice Crop Manager (T,), Nutrient Expert (T,), the Recommended Package of Practices (T,) and an absolute control
(T,). Soil samples were collected and analysed for N, P,0,and K,O. The Rice Crop Manager (RCM) treatment (T,) achieved the highest
recovery efficiency (57.07% N, 59.74% B, 128.25% K) and agronomic efficiency (19.17 kg grain kg™ N applied, 80.72 kg grain kg P
applied). STCR (T,) showed the highest agronomic efficiency for K (83.85 kg grain kg 'K applied) and physiological use efficiency for N
(39.95 kg grain kg” N uptake) and K (69.54 kg grain kg K uptake). M, showed more recovery efficiency (38.86%, 38.52% and
96.32%) and agronomic use efficiency (13.81kg grain kg™ N applied, 56.54kg grain kg"P applied and 43.69kg grain kg K applied)of
N, Pand K respectively. M, showed Physiological use efficiency (30.03kg grain kg™ N uptake, 131.15kg grain kg” P uptake and 39.03kg
grainkg”K uptake) of N, P and K respectively. No actual gain of soil N, P,0, and K,0 was observed. an apparent gain of N (23.68 kg ha
"), P,0,(21.18kg ha”) and K,0 (9.74 kg ha" ) was observed.

Keywords: Soil Test Crop Response, Rice Crop Manager, Nutrient Expert, Recommended Package of Practices, Nutrient Use
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Introduction

Agriculture in India is progressing rapidly, but one of the major
challenges is the inefficient use of fertilizers. Excessive fertilizer
application hasled to a decline in nutrient use efficiency and loss
of nutrients which causes environmental pollution. To address
thisissue, applying fertilizers at the right time, in the right place,
in the correct form, and in the right quantity is essential for
improving nutrient uptake and minimizing nutrient losses. Site-
specific nutrient management (SSNM) for rice, developed in
Asia, is a plant-based approach that ensures nutrients are
supplied to rice crops as needed. According to IRRI (2006),
SSNM provides guidelines to help farmers apply fertilizers in a
way that aligns with the specific nutrient requirements of rice in
a particular field and season. The objective of SSNM is not to
reduce or increase fertilizer use but to optimize nutrient
application rates and timing. This results in higher rice yields,
improved nutrient use efficiency and greater economic returns
from fertilizer investments, maximizing the harvest's cash value
per unit of fertilizer used. SSNM plays a crucial role in achieving
this by tailoring fertilizer applications based on the initial soil
nutrient content.
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Various SSNM techniques, such as Soil Test Crop Response
(STCR), Nutrient Expert, Rice Crop Manager, remote sensing
techniques, Leaf Color Chart (LCC) and SPAD meter, are effective
tools for optimizing fertilizer use. Rice, being a highly fertilizer-
consuming crop, greatly benefits from SSNM, which helps
enhance fertilizer efficiency and reduce nutrient losses,
ensuring more sustainable and productive farming.

Materialsand Methods

The experiment was conducted at the Agricultural Research
Station (ARS), Mugad, during the kharif2023. Soil samples from
the targeted plot were collected and analyzed for NPK status. A
split-plot design with three replications was used, featuring
main plots as two rice varieties: Mugad Siri (M,) and Mugad
Sugandha (M,) and subplots as different Site-Specific Nutrient
Management (SSNM) treatments. The treatments included T, -
Recommended Package of Practices (UASD), T, - Soil Test Crop
Response (Basavaraja et al, 2016), T, - Rice Crop Manager
(Anon, 2024), T, - Nutrient Expert (Anon, 2019) and T -
Absolute Control. The site had clay soil with a pH of 7.60, EC of
0.80 dS m’, low available nitrogen (224 kg ha"), medium
phosphorus (32.92 kg ha™), potassium (256.50 kg ha™) and
sulphur (23.75 ppm). Fertilizer doses per treatment were: T, -
120:50:50:20 kg N, P,0,, K,0, ZnSO, per ha, and 5 tons ha” FYM;
T,-181.74:79.73:4.00 kg N, P,0,, K,0 per haand 5 tons ha' FYM;
T,-111.05:31.05:39.00:25.00kgN, P,0,, K,0,ZnSO,per haand 5
tonsha” FYM; T, - 109.00:25.00:49.00 kg N, P,0., K,0 per ha and
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5 tons ha" FYM; T, - Absolute Control. Nutrient Use Efficiency
(NUE) and balance sheet of N, P and K was evaluated using
formulas.

Agronomicefficiency(kggrainkg'N)
Agronomic efficiency of added N (AEN) was calculated as
suggested by Cassman etal. (1998).

Grain yield in N-fertilized plot Grain yield in zero-N plot
AEN (kg grain kg-1Napplied) =
Quantity of N -fertilizer applied in N-fertilized plot

Physiological efficiency (kggrainkg-1Nuptake)
Physiological efficiency of N was calculated as worked out by
Baligaretal.(2001).

Grain yield in N-fertilized plot) Grain yield in zero-Nplot

PE (kg grain kg-1N up take) =

Total N up take in N -fertilized plot-Total N up take in zero-N
plot

Recovery Efficiency
Recovery efficiency of added N(REN)was calculated as per the
formula given by Cassman etal. (1998).

Total N up take in N - fertilized plot-Total N up take in zero-
Nplot

Recoveryefficiency(%) = x100
Quantity of N- fertilizer applied in N-fertilized plot

Nutrient balance

Balance sheet of N, P and K was worked out at the end of crop
season by considering the initial soil available N, P,0, and K,0
status and N, P,0, and K,O supplied through fertilizers and
manures by subtracting the crop uptake, the expected balance of
nutrients will arrive. Net gain or loss of nutrients was worked
outby subtracting expected balance from initial N, P,0; and K, 0.
Apparent gain/ loss of nutrient = Actual available amount of
nutrientin soil - Expected balance in soil

Actual gain/ loss of nutrient = Amount of nutrient in initial soil
sample - Amount of nutrientin final soil sample.

Results and Discussion

Nutrient Use Efficiency

Between the two main plots, Mugad Sugandha (M,)
demonstrated higher recovery efficiency for nitrogen (38.86%),
phosphorus (38.52%) and potassium (96.32%), as well as
superior agronomic use efficiency for nitrogen (13.81kg grain
kg N applied), phosphorus (56.54 kg grain kg P applied) and
potassium (43.69 kg grain kg' K applied) with no significant
difference between two varieties. P and K showed significant
differences between the two varieties for recovery efficiency
due to differences in uptake of nutrients and N showed no
significant difference. On the other hand, Mugad Siri (M,)
exhibited greater physiological use efficiency with values of
30.03 kg grain per kg N uptake, 131.15k g grain per kg P uptake
with no significant difference between two varieties for
nitrogen and phosphorus and 39.03kg grain per kg K uptake
which showed significant difference between two varieties due
to difference in uptake of nutrients for potassium.

Among the different treatments, the Rice Crop Manager (T,)
demonstrated the highest recovery efficiency for nitrogen
(57.02%), phosphorus (59.74%) and potassium (128.25%),

along with superior agronomic use efficiency of 19.12 kg grain
kg' N applied and 80.72 kg grainkg'Pdue to higher grain yield
and nutrient uptake observed for unit applied fertilizer. In
contrast, the highest agronomic use efficiency of potassium was
observed in the Soil Test Crop Response (T,) treatment, with
83.85 kg grainkg'Kapplied.

T, also showed lower recovery efficiency for nitrogen (28.89%)
and phosphorus (30.00%), and lower agronomic use efficiency
for nitrogen (11.52 kg grain kg’ N applied) and phosphorus
(44.92 kg grain kg' P applied). For potassium, low recovery
efficiency (93.02%) and low agronomic efficiency (37.17 kg
grain kg' K applied) were observed in the Recommended
Package of Practices (T,). High physiological use efficiency for
nitrogen (39.95 kg grain kg N uptake) and potassium (69.54 kg
grain kg 'K uptake) was seen in T,, while T, exhibited the highest
physiological use efficiency for phosphorus (177.56 kg grain per
kg P uptake). T, had lower physiological use efficiency for
nitrogen (33.70 kg grain per kg N uptake), phosphorus (133.18
kg grain per kg P uptake) and potassium (35.51 kg grain per kg K
uptake). T, showed the highest recovery efficiency of N, P and K
due to their more uptake and less application of fertilizer. T,
showed the highestagronomic efficiency for N and P and for KT,
showed the more due to their more grain yield per quantity of
fertilizer applied. Physiological use efficiency of N was more in
T,and for Pby T, and Kby T, due to their difference in grain yield
and nutrient uptake. Similar results were found in Ashish Kumar
Mannadeet al. 2019, Kumar et al. 2015, Kaur et al. 2020, Joshi et
al.2018, Banerjee etal. 2014, Rani Band John] 2022.

The interaction M,T, exhibited higher recovery efficiency for
nitrogen (59.67%) and phosphorus (66.05%), while M,T,
showed the highest recovery efficiency for potassium
(138.07%). For agronomic use efficiency, M,T, had the highest
nitrogen agronomic use efficiency (19.73 kg grain kg’ N
applied), M,T, showed the highest phosphorus agronomic use
efficiency (85.64 kg grain kg' P applied), and M,T, had the
highest potassium agronomic use efficiency (88.57 kg grain kg
Kapplied).

In contrast, low recovery efficiency for nitrogen (26.91%) and
phosphorus (26.49%), along with low agronomic use efficiency
(10.87 kg grain kg'N applied and 43.20 kg grain kg P applied),
was observed in M, T,. Additionally, M, T, showed low recovery
efficiency for potassium (84.57%) and low agronomic use
efficiency (35.19 kg grain kg’ K applied). M,T, demonstrated
high physiological use efficiency for nitrogen (40.47 kg grainkg"
N uptake) and potassium (74.47 kg grain kg" K uptake), while
M,T, exhibited high phosphorus physiological use efficiency
(183.22 kg grain kg P uptake). However, low physiological use
efficiency for nitrogen (33.10 kg grain kg’ N uptake) and
phosphorus (123.16 kg grain kg' P uptake) was observed in
M,T, and low potassium physiological use efficiency (35.35 kg
grainkg 'K uptake) wasrecorded in M, T,.

Balance Sheet

No actual gain of nitrogen and potassium was observed across
treatments. An apparent gain of N occurred in M, T, (Mugad Siri -
control) with 23.68 kgha™ and M, T, (Mugad Sugandha - control)
with 14.84 kg ha'which was due to lower uptake of nitrogen by
the crop. The highest apparent nitrogen loss was in M, T, (Mugad
Sugandha - STCR) at -101.55 kg ha” due to more application of
nitrogen than required, while the lowest loss was in M,T,
(Mugad Siri-RCM) at-14.91 kgha™. Actual soil nitrogen loss was
highest in M, T, (-28.53 kg ha") and M,T.(-26.24 kg ha™), while
M,T,and M, T, showed the lowestloss (-5.92 kgha™).
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Apparent phosphorus gain was highest in M, T, (21.18 kg ha™)
and M,T, (16.56 kg ha™) as less uptake by crop was observed,
while M,T, had the greatest loss (-48.45 kg ha") due to more
application and less uptake by the crop. Actual phosphorus gain
occurred in M,T, (1.34 kg ha') due to more application of
fertilizer and M, T, (1.09 kg ha™) due to less uptake by crop, with
the highest actual loss in M, T, (-4.06 kg ha) due to less amount
of fertilizer applied. For potassium, the highest apparent gain
was in M, T, (9.74 kg ha™) due to less uptake by crop, while M, T,
saw the greatest apparent loss (-26.05 kg ha™) due to less
amount of fertilizer applied and more uptake of K from soil. The
greatest actual loss was in M, T, (-75.28 kgha™) and M, T, (-73.99
kg ha™). Similar results were found in Kumar et al. 2015, Singh et
al.2015.

Conclusion

This study demonstrates that applying fertilizers through the
Rice Crop Manager effectively reduces nutrient losses and
enhances the nutrient use efficiency of N, P, and K. By tailoring
fertilizer applications to the initial soil nutrient levels and crop
requirements for a specific yield target, the Rice Crop Manager

It minimizes nutrient loss and boosts nutrient uptake by
ensuring abalanced application of all primary nutrients, leading
to better soil health and improved crop performance.

Future Scope

The findings of this study emphasize the importance of adopting
site-specific nutrient management (SSNM) techniques to
enhance nutrient use efficiency and sustainability in rice
cultivation. Future research can focus on integrating SSNM with
precision agriculture technologies such as remote sensing and
GIS for real-time nutrient monitoring and decision-making.
Long-term field trials across different agro-climatic zones are
also essential to validate and refine SSNM strategies for broader
applicability and climate resilience.
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Table 1: Nitrogen use efficiency of rice crop under different SSNM treatments

Treatments Nitrogen Recovery Nitrogen Agronomic use Nitrogen Physiological use
Efficiency (%) Efficiency (kg-grain kg1 N applied) Efficiency (kg-grain kg1 N uptake)
Main plot (varieties)
M1 34.27 12.60 30.03
M2 38.86 13.81 2891
S.Em. 2.02 0.32 0.56
CD at 5% NS NS NS
Sub plot (fertilizer recommendations)
T1 45.65 17.00 37.55
T2 28.89 11.52 39.95
Ts 57.02 19.12 33.70
Ta 51.27 18.39 36.15
Ts 0.00 0.00 0.00
S.Em. 1.03 0.44 1.21
CD at 5% 3.10 1.33 3.63
Interactions
MiTy 42.09 16.08 38.48
MiT; 26.91 10.87 40.47
MiTz 54.36 18.52 34.31
MiT4 47.98 17.52 3691
MiTs 0.00 0.00 0.00
M:T, 49.20 17.92 36.62
M:T; 30.87 12.16 39.42
M:T3 59.67 19.73 33.10
M2T4 54.56 19.25 35.39
M:Ts 0.00 0.00 0.00
S.Em. 0.85 0.30 0.80
CD at 5% NS NS NS
Note: M,: Mugadsiri, M,: Mugadsugandha; T,: RPP (as per UASD), T,: Soil Test Crop Response, T;: Rice Crop Manager, T,: Nutrient Expert, T;: control (No NPK, FYM), NS - No Significant difference
Table 2: Phosphorous use efficiencyofrice crop under different SSNM treatments
Phosphorous Phos-p-h orous Agrorfomlc use Phosphorous Physiological use Efficiency (kg-grain kg1 p
Treatments Recovery Efficiency (kg-grain kg1 P uptake)
Efficiency (%) applied)
Main plot (varieties)
M1 31.40 50.73 131.15
M2 38.52 56.54 117.98
S.Em. 0.99 1.48 4.76
460. © 2025 AATCC Review. All Rights Reserved.
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CD at 5% 6.00 NS NS
Sub plot (fertilizer recommendations)
Ty 34.02 62.01 177.56
T2 30.00 4492 150.43
Ts 59.74 80.72 133.18
Ta 51.06 80.52 161.66
Ts 0.00 0.00 0.00
S.Em. 1.85 1.04 8.29
CD at 5% 5.56 3.12 24.85
Interactions
Mi1Ty 31.41 55.14 183.22
M1T> 26.49 43.20 160.71
Mi1Ts 53.39 79.92 143.20
Mi1T4 45.72 75.41 168.63
Mi1Ts 0.00 0.00 0.00
M2T1 36.62 68.89 171.90
M2T> 33.52 46.65 140.16
M:Ts 66.08 81.51 123.16
M2T4 56.40 85.64 154.69
M:Ts 0.00 0.00 0.00
S.Em. 1.24 0.78 5.55
CD at 5% NS 3.69 NS

Note: M,: Mugadsiri, M,: Mugadsugandha; T,: RPP (as per UASD), T,: Soil Test Crop Response, T;: Rice Crop Manager, T,: Nutrient Expert, T control (No NPK, FYM)

NS - No Significant difference

Table 3: Potassium use efficiencyofrice crop under different SSNM treatments

Treatments Potassium Recovery Potassium Agronomic use Potassium Physiological use
Efficiency (%) Efficiency (kg-grain kg1 K applied) Efficiency (kg-grain kg1 K uptake)
Main plot (varieties)
M1 81.7 39.64 39.03
M2 96.32 43.69 35.74
S.Em. 1.61 1.11 0.32
CD at 5% 9.79 NS 1.95
Sub plot (fertilizer recommendations)

T1 93.02 37.17 40.21
T2 122.23 83.85 69.54
Ts 128.25 45.46 35.51
T4 101.56 41.84 41.66

Ts 0 0.00 0.00
S.Em. 2.66 1.32 1.99
CD at 5% 7.97 3.97 5.98

Interactions

Mi1T: 84.57 35.16 41.65
Mi1T: 106.39 79.14 74.47
Mi1Ts 124.92 44.02 35.35
Mi1Tas 92.61 39.87 43.66
Mi1Ts 0 0.00 0.00
M2T1 101.46 39.19 38.76
MT> 138.07 88.57 64.61
M:Ts 131.57 61.43 35.67
M2Ta4 110.5 43.80 39.66
M:Ts 0 0.00 0.00
S.Em. * 1.78 0.91 1.31

CD at 5% 6.38 NS NS

Note: M,: Mugadsiri, M,: Mugadsugandha; T,: RPP (as per UASD), T,: Soil Test Crop Response, T,: Rice Crop Manager, T,: Nutrient Expert, T;: control (No NPK, FYM),

NS - No Significant difference

461.
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Table 4: Balance Sheet for soil available Nitrogen with rice crop under different SSNM treatments

Applied N Applied N Total N Actual A t
Initial pplie ppiie Total N ota Expected C_ ua p.paren Actual gain/ loss
) through through uptake available gain/ loss
Treatment soil N . (kg ha- balance (+/-) of N
(kg ha1) FYM Fertilizer 1) (kg ha- (kg ha1) N (kg ha- (+/-) of N (kg ha1)
(kg ha1) (kg ha) 1) 1) (kg ha1)
M1T: 224.00 25.00 120.00 369.00 113.23 255.77 201.34 -54.43 -22.66
MiT: 224.00 25.00 181.73 424.53 111.74 318.99 218.08 -100.91 -5.92
MiTs 224.00 25.00 111.05 360.05 126.17 233.88 212.77 -21.11 -11.23
Mi1Ts 224.00 25.00 109.00 358.00 116.5 241.50 217.32 -24.18 -6.68
MiTs 224.00 0.00 0.00 224.00 52.21 171.79 195.47 +23.68 -28.53
M:T1 224.00 25.00 120.00 369.00 112.43 256.57 212.36 -44.21 -11.64
M:T: 224.00 25.00 181.73 424.53 110.86 319.87 218.08 -101.79 -5.92
M:Ts 224.00 25.00 111.05 360.05 122.27 237.78 202.02 -35.76 -21.98
M:T4 224.00 25.00 109.00 358.00 114.2 243.80 210.53 -33.27 -13.47
M:Ts 224.00 0.00 0.00 224.00 41.08 182.92 197.76 +14.84 -26.24
Note: M,: Mugadsiri, M,: Mugadsugandha; T,: RPP (as per UASD), T,: Soil Test Crop Response, T;: Rice Crop Manager, T,: Nutrient Expert, Ty: control (No NPK, FYM)
Table 5: Balance Sheet for soil available Phosphorous with rice crop under different SSNM treatments
Appli Appli Total
. pplied pplied Total ota Actual . Actual gain/
Initial P20s P20s P20s Expected R Apparent gain/
i P20s available loss (+/-) of
Treatment | soil P20s through through (kg ha- uptake balance P,0 loss (+/-) of P20s .0
(kg ha1) FYM Fertilizer ’f) (kgha: | (kghat) * Zh:_l) (kg ha1) * zh:.l)
(kgha!) | (kgha?) ) & £
Mi1T1 32.92 22.90 50.00 105.82 49.72 56.10 33.28 -22.82 +0.36
MiT: 32.92 22.90 79.72 135.54 52.83 82.71 34.26 -48.45 +1.34
MiTs 32.92 22.90 31.05 86.87 60.49 26.38 29.03 +2.65 -3.89
M1Ts 32.92 22.90 25.00 80.82 51.97 28.85 28.86 0.00 -4.06
MiTs 32.92 0.00 0.00 32.92 20.09 12.83 34.01 +21.18 +1.09
M:T1 32.92 22.90 50.00 105.82 51.98 53.84 33.29 -20.54 +0.37
M:T: 32.92 22.90 79.72 135.54 58.86 76.68 33.72 -42.96 +0.80
M:Ts 32.92 22.90 31.05 86.87 67.44 19.43 29.03 +9.60 -3.89
M:T4 32.92 22.90 25.00 80.82 56.70 24.12 29.11 +4.99 -3.81
M:Ts 32.92 0.00 0.00 32.92 17.43 15.49 32.05 +16.56 -0.87
Note: M,: Mugadsiri, M,: Mugadsugandha; T,: RPP (as per UASD), T,: Soil Test Crop Response, T,: Rice Crop Manager, T,: Nutrient Expert, T;: control (No NPK, FYM)
Table 6: Balance Sheet for soil available Potassium with rice crop under different SSNM treatments
. . Total
Initial AppliedK:0 | Applied K;0 Total K20 Expected Ac_tual Apparent gain/ .
. through through K20 available Actual gain/
Treatment soil K20 ili ke ha- uptake balance K loss (+/-) of N 1 P
(kg ha'1) FYM Fertilizer (kg ha (kg ha- (kg ha'1) K20 (kg (kg ha'1) oss (+/-) of N
(kg ha1) (kg ha1) 1) 1) ha'1) (kg ha)
Mi1Ty 256.50 30.25 50.00 336.75 114.89 221.86 204.78 -17.08 -51.72
MiT: 256.50 30.25 4.10 290.85 83.57 207.28 181.22 -26.05 -75.28
MiT; 256.50 30.25 39.00 325.75 133.54 192.21 185.02 -7.20 -71.48
M1 Ty 256.50 30.25 41.00 327.75 113.00 214.75 193.18 -21.57 -63.32
MiTs 256.50 0.00 0.00 256.50 47.02 209.48 219.22 +9.74 -37.28
M:T1 256.50 30.25 50.00 336.75 118.88 217.87 203.91 -13.96 -52.59
M:T: 256.50 30.25 4.10 290.85 84.88 205.97 182.51 -23.46 -73.99
M:T3 256.50 30.25 39.00 325.75 128.57 197.18 189.27 -7.91 -67.23
M:T4 256.50 30.25 41.00 327.75 116.20 211.55 192.23 -19.32 -64.27
M:Ts 256.50 0.00 0.00 256.50 37.46 219.04 227.01 +7.97 -29.49

Note: M,: Mugadsiri, M,: Mugadsugandha; T,: RPP (as per UASD), T,: Soil Test Crop Response, T;: Rice Crop Manager, T,: Nutrient Expert, T;: control (No NPK, FYM

462.

© 2025 AATCC Review. All Rights Reserved.




Anil Kumar Keerthi et al., / AATCC Review (2025)

References

1.

Ashish Kumar Mannade, Dr. Anurag, Kanchan Bhandulkar
and Balkrishnkanwar, Effect of sitespecific nutrient
management on uptake and nutreintuse efficiency of rice in
vertisol. InternationalJournal of Chemical Studies, 7(2),
2019,1021-1024.[2] Cochran, W. G. and Cox, G. M.
1965.Experimental Designs. John Willey and Sons Inc.,New
York, 182p.

Baligar V.C., Fageria N.K. and He Z.L (2001). Nutrient use
efficiency in plants. Communications in Soil Science and
Plant Analysis 32:921-950.

Banerjee, M., Bhuiya, G.S., Malik, G.C., Maiti, D. and Dutta, S
(2014). Precision nutrient management through use ofL.CC
and nutrient expert in hybrid maize under laterite soil of
India. Uni.]. Food Sci, 2(2):33-36.

Cassman K.G., PengS., Olk, D.C,, Ladha ].K, Reichardt W,
Dobermann A. and Singh U (1998) Opportunities for
increased nitrogen use efficiency from improved resource
management in irrigated lowland rice systems. Field Crops
Research 56:7-38

IRRI (International Rice Research Institute). (2006b). Site-
specific nutrient management. http://www.irrri.org/irrc/
ssnm.Accessed 30 December 2006.

Joshi N., Chandrashekara, C.P. and Potdar M.P (2018).
Assessment of precision nutrient management techniques
in maize and their effect on yield, nutrient use efficiency,
and economics. International Journal of Applied and Pure
Science and Agriculture, 4(1), pp.13-20.

10.

Kaur J.,, Ram H., Kaur H. and Singh P (2020). Grain yield,
nitrogen use efficiency and tillage intensity in wheat as
affected by precision nutrient management.
Communications in Soil Science and Plant Analysis, 51(11),
pp.1483-1498.

Kumar V., Singh AK,, Jat S.L., Parihar C.M., Pooniya V., Singh
B.A, Sharma S(2015). Precision nutrient and conservation
agriculture practices for enhancing productivity,
profitability, nutrient-use efficiencies and soil nutrient
status of maize (Zea mays) hybrids. Indian Journal of
Agricultural Sciences.85(7):926-30.

Rani, B. and John, ] (2022). Site Specific Nutrient
Management for Increased Productivity and Nutrient Use
Efficiency in a Rice-Rice Cropping System. International
Journal of Agricultural Science, 7.

Singh V.K,, Shukla A K., Singh M.P, Majumdar K., MishraR.P,
Rani M. and Singh S.K (2015). Effect of site-specific nutrient
management on yield, profitand apparent nutrient balance
under pre-dominant cropping systems of Upper Gangetic
Plains. Indian]. Agric. Sci,85(3), pp-335-343.

463.

© 2025 AATCC Review. All Rights Reserved.


http://www.irrri.org/irrc/ssnm.%20Accessed%2030%20December%202006
http://www.irrri.org/irrc/ssnm.%20Accessed%2030%20December%202006

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

