ISSN Print: 2617-4693

ISSN Online: 2617-4707
NAAS Rating (2025): 5.29
IJABR 2025; SP-9(9): 166-170
www.biochemjournal.com
Received: 15-06-2025
Accepted: 18-07-2025

PM Jagtap

M.Sc. Scholar, Agronomy
Section, College of Agriculture,
Dhule, MPKV, Rahuri,
Maharashtra, India

BS Gunjal

Assistant Professor, Agronomy
Section, College of Agriculture,
Nandurbar, MPKYV, Rahuri,
Maharashtra, India

SG Aiholli

M.Sc. Scholar, Agronomy
Section, College of Agriculture,
Dhule, MPKYV, Rahuri,
Maharashtra, India

SV Vighe

M.Sc. Scholar, Agronomy
Section, College of Agriculture,
Dhule, MPKYV, Rahuri,
Maharashtra, India

VP Bhalerao

Professor, Soil Science Section,
College of Agriculture, Dhule,

MPKYV, Rahuri, Maharashtra,
India

GD Sirsat

M.Sc. Scholar, Agricultural
Botany Section, College of
Agriculture, Dhule, MPKYV,
Rahuri, Maharashtra, India

DT Wayal

M.Sc. Scholar, Entomology
Section, College of Agriculture,
Dhule, MPKV, Rahuri,
Maharashtra, India

SS Kinge

Assistant Professor, Agronomy
Section, College of Agriculture,
Dhule, MPKV, Rahuri,
Maharashtra, India

Corresponding Author:

PM Jagtap

M.Sc. Scholar, Agronomy
Section, College of Agriculture,
Dhule, MPKYV, Rahuri,
Maharashtra, India

International Journal of Advanced Biochemistr

Research 2025; SP-9(9): 166-170

Impact of SSNM and STCR-based nutrient
management on yield and nitrogen, phosphorus and
potassium uptake of maize

PM Jagtap, BS Gunjal, SG Aiholli, SV Vighe, VP Bhalerao, GD Sirsat
and DT Wayal and SS Kinge

DOI: https://www.doi.org/10.33545/26174693.2025.v9.19S¢.5490

Abstract

The field experiment was conducted during kharif 2024 at Post Graduate Research Farm, Agronomy
Section, College of Agriculture, Dhule to study yield and nutrient uptake of maize (Zea mays L.).” on
variety Phule Champion as influenced by nutrient management through SSNM and STCR fertilization
approaches. The experiment was laid out in randomized block design with three replications. The
treatments comprised of eight nutrient management viz., T1-Absolute control, T>-GRDF (120: 60: 40 N:
P20s: K20 kg ha! + FYM 10 t hal), T3-SSNM Yield target 8 t hal, T+-SSNM Yield target 10 t ha?,
Ts-SSNM Yield target 12 t hat, Te-STCR Yield target 8 t hat, T-STCR Yield target 10 t ha and Te-
STCR Yield target 12 t hal. Among the treatments, SSNM through fertilizers for targeted yield of 12 t
hal (Ts) recorded higher grain yield, stover yield, biological yield and harvesting index. Among
different yield target based fertilizer application treatments, the maximum nutrient content in grain,
stover and uptake of nutrients in the grains was recorded with the application of fertilizer for SSNM
Yield target 12 t ha'? (Ts), but it was found to be statistically at par with application of STCR Yield
target 12 t (Ts), SSNM Yield target 10 t ha' (T4) and STCR Yield target 10 t ha* (T7) for nitrogen
uptake by grains. Treatment SSNM Yield target 12 t ha* (Ts) was found to be statistically at par with
application of STCR Yield target 12 t (Ts) and SSNM Yield target 10 t ha' (T4) for phosphorus and
potassium uptake by grains. Similarly, the maximum uptake of nutrients in the stover was recorded
with the application of fertilizer for SSNM Yield target 12 t ha'* (Ts), which was highly superior over
the rest of the treatments. The application of Absolute control (T1) recorded the lowest nutrient content
in grain, stover and uptake of nutrients in grains and stover.
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Introduction

Maize (Zea mays L.) is one of the major food grain cereal crop of tropics and subtropics.
Origin of maize is southern Mexico. Maize is commonly known in India as Makka. Being
poaceae family crop, maize is often called the "queen of cereals". Protein content is
around 8-12% and approximately 61% to 78% starch on a dry basis. Since maize is an
exhaustive crop, the nutrient requirement cannot be met only through native nutrient
reserves; hence, additional nutrients can be met by fertilizer application. Maize gives
significant response to fertilizers. In this sense the SSNM and STCR approach is popularised
nowadays. Site specific nutrient management (SSNM) is a soil or crop-based feeding
approach which important in point of view of farmers for saving fertilizer amount and cost. It
is important because of nowadays focus is on sustainable agriculture. SSNM involves use of
specific fertilizer inputs and sustainable resource use. SSNM is best to farming system that
utilize, and notably abuse, N fertilizers. SSNM decreases the amount of nitrogen abuse, N
fertilizers. Adoption of SSNM procedures led in a 30 percent reduction in the usage of
fertilizers in rice in one study (Wang et al., 2007) . STCR involves soil analysis and
fertilizer recommendation based on STCR equation. SSNM involves three steps viz., first
assess the indigenous nutrient suppling capacity of soil, second step set yield target and third
step supply nutrient to fill the deficit between crop need and indigenous supply. It involves
the plant and soil-based approach which carried out for assess the plant and soil nutrient
demand. SSNM involves four principles (4R’s) i.e., Right time, Right place, Right rate and
Right product.
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Materials and Methods

The field experiment was conducted during kharif 2024 at
Post Graduate Research Farm, Agronomy Section, College
of Agriculture, Dhule. The soil of experimental field was
deep, black in colour with good drainage. The experiment
was laid out in randomized block design with eight
treatments and replicated thrice. The treatments comprised
of eight nutrient management viz., Ti-Absolute control, T.-
GRDF (120: 60: 40 N: P,0s: K,0 kg ha* + FYM 10 t ha't),
T3-SSNM Yield target 8 t hal, T;-SSNM Yield target 10 t
hal, Ts-SSNM Yield target 12 t hal, Te-STCR Yield target
8 t hal, T-STCR Yield target 10 t ha' and Ts-STCR Yield
target 12 t ha'. Maize was sown on 26" June 2024 and
Harvested on 28" September 2024. Treatments were set
based on soil nutrient status to achieve targeted yield in
maize through SSNM, STCR and these treatments were
compared with GRDF (120: 60: 40 N: P,0Os: K0 kg ha +
FYM 10 t ha') and Absolute control.

Note: FYM @ 10 t ha® was applied for all treatments
(Except T1)

The nutrients required to achieve target yield through site
specific nutrient management (SSNM) treatments (T3, Ta
and Ts) was calculated by using the formulae as given by
(Biradar and Jayadeva, 2013) 1

FA = Nutrient uptake by crop per tonne grain yield x T
x + % EFR

Where,

FA-Fertilizer amount required to achieve target yield in kg
ha',

Nutrient uptake-Nutrient uptake by the crop per tonne of
grain yield in the respective crop and location,

T-Target yield (t ha),

EFR-Effective Fertilizer Rate.

% EFR = 30% more or less fertilizer to be applied as per the
soil nutrient (N, P2Os and K;O) supply capacity, if soil
nutrient supply capacity is low apply 30% more quantity of
nutrients, soil nutrient supply capacity is medium then apply
exactly removed quantity of nutrients and soil nutrient
supply capacity is more then apply 30% less quantity of
nutrients.

The quantity of fertilizer for targeted yield treatments (Ts,
T; and Tg) was calculated by using STCR targeted yield
equation developed by Soil Test Crop Response (STCR)
Project, Mahatma Phule Krishi Vidyapeeth, Rahuri for
kharif maize.

Fertilizer prescription equation with FYM for Maize
(grain)

FN (kg hal) = (3.88 X Target yield gt ha')-(0.56 X SN)-
(3.19 X FYM)

FP,0s (kg hal) = (1.91 X Target yield gt ha')-(0.99 X S
P,0s)-(1.46 X FYM)

FK>O (kg hal) = (2.09 X Target yield qt hal)-(0.13 X S
K20)-(1.08 X FYM)

Where,

FN, FP,0s, FK,0 = Fertilizer N, P,Os and K,O (kg ha),
respectively.

T = Yield target (gt ha'l)

SN, SP,0s and SK,0 = Soil available N, P and K (kg ha)
FYM = Farm Yard manure in t ha?

https://www.biochemjournal.com

Results and Discussion

Effect of targeted yield approaches on yield of maize
Grain yield (gt ha)

The higher grain yield of maize was recorded with
application of fertilizers based on SSNM for a target yield of
12 t ha! (90.90 gt ha') and STCR target yield 12 t ha*
(90.70 gt hal). Among other SSNM Yield target 10 t ha!
(T4) (89.07 gt ha') and STCR Yield target 10 t ha' (T7)
(88.37 gt hal) were statistically at par. Significantly lower
grain yield was recorded in treatment Absolute control
(25.32 qt hat) (Table 1). The increased yield due to
availability of nitrogen, phosphorus and potassium in higher
quantity which increases the uptake of nutrient and
accumulation of this nutrient in plant which results
increment in number of grains cob™, 100 seed weight, grain
weight cob™ which ultimately result in higher grain yield ha-
1 This results is correlate with the finding of Biradar et al.,
(2013) @, Vikram et al., (2015) [ and Raghuramakrishnan
etal., (2021) M

Stover yield (gt ha?)

The higher stover yield of maize were recorded with
application of fertilizers based on SSNM for a target yield of
12 t ha! (101.81 gt hal) and STCR target yield 12 t ha*
(101.59 gt hal). Among other SSNM Yield target 10 t ha!
(T4) (101.54 gt hal), STCR Yield target 10 t ha? (T7)
(101.52 gt hal), SSNM Yield target 8 t ha® (T3) (92.41 qt
hal) and STCR Yield target 8 t ha' (Ts) (92.33 gt ha) were
statistically at par. Significantly lower stover yield was
recorded in treatment Absolute control (T1) (35.45 gt ha)
(Table 1). The availability of nutrients in the sufficient
amount under SSNM Yield target 12 t ha® (Ts) treatment
resulted in greater accumulation, translocation and
assimilation of carbohydrates and amino acids which led to
improved stover yield. The stover yield is an outcome of the
improved growth particularly in terms of plant height,
number of leaves and dry matter accumulation in the plants.
Similar results are observed in findings of Biradar et al.,
(2013) 1, Shinde et al., (2014) B, Vikram et al., (2015) ["1,

Biological yield (gt ha?)

The significantly higher biological yield were recorded in
SSNM Yield target 12 t ha (Ts) treatment was 192.71 gt
ha! than rest of the treatments. However, found statistically
at par with STCR Yield target 12 t ha' (Ts) treatment was
192.29 gt ha'l, SSNM Yield target 10 t ha (T4) (190.61 qt
hal) and STCR Yield target 10 t ha (T7) (189.89 gt hal).
Significantly lower biological yield was found in Absolute
control (T,) treatment was 60.77 gt ha* (Table 1). Biological
yield is addition of grain yield and stover yield. More grain
and stover yield in SSNM Yield target 12 t ha! (Ts) in this
treatment had higher biological yield.

Harvest index (%0)

Highest value of harvest index was recorded in SSNM Yield
target 12 t ha' (Ts) treatment was 47.17% and it was
followed by STCR Yield target 12 t ha (Ts) treatment was
47.17%. While, treatment Absolute control (T1) recorded
lowest value of harvest index was 41.67% (Table 1).

Effect of targeted yield approaches on nutrient uptake of
maize

Nutrient content and nutrient uptake

The treatment receiving an application of SSNM Yield
target 12 t ha'* (Ts) obtained significantly highest content of
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nitrogen, phosphorous and potassium% in grain (1.64% N,
0.40% P and 0.57% K) and stover (0.65% N, 0.20% P and
1.39% K) and was found statistically at par with treatment
application of STCR Yield target 12 t ha? (Ts) having
1.63% N, 0.38% P and 0.55% K in grain and 0.64% N,
0.19% P and 1.38% K in stover (Table 2).

Nitrogen uptake (kg ha)

Among the nutrient management treatment, the treatment
SSNM Yield target 12 t ha! (Ts) having significantly higher
nitrogen uptake by grain (142.20 kg ha), stover (66.21 kg
ha') and total uptake of nitrogen (208.41 kg ha') than rest
of the treatments. However, it was at par with STCR Yield
target 12 t ha® (Ts) treatment, SSNM Yield target 10 t ha'
(T4) and STCR Yield target 10 t ha® (T7). Lowest nitrogen
uptake by grain, stover and total nitrogen uptake by the crop
was observed in Absolute control (T,) treatment (Table 3).
Uptake of any nutrient by a crop is a product of its content
and dry matter yield. Higher nitrogen uptake therefore can
be attributed to combined outcome of higher nutrient
concentration and dry matter yield both or their individual
impacts. The increased application of nitrogenous fertilizers
which results in accumulation of higher level of nitrogen in
soil solution and improved yield with efficient root system.
The higher level of nitrogen presents in soil solution leads
higher uptake of nitrogen by plant than plot receiving no
fertilizer. Addition of FYM is alter the physical environment
of soil and availability of nutrient, which enhance the crop
development and increase N uptake. Similar results are
observed by Singh et al.,, (2014) 1 and Pacharne and
Tumbare (2016) B,

Phosphorous uptake (kg ha)

Treatment SSNM Yield target 12 t ha?! (Ts) recorded
significantly higher phosphorous uptake by grain (36.39 kg
ha'l), stover (20.36 kg ha*) and total uptake of phosphorous
(56.75 kg ha?) over rest of the treatments and found at par
with STCR Yield target 12 t ha* (Ts) treatment and SSNM
Yield target 10 t ha' (T4). Lowest phosphorous uptake by

https://www.biochemjournal.com

grain, stover and total phosphorous uptake was recorded in
Absolute control (T;) treatment (Table 3). Nutrient uptake
by plant is sum of its uptake by grain and straw. Differences
in nutrient uptake by grain and straw resulted into variations
in nutrient uptake by plant. Treatment SSNM Yield target
12 t ha' (Ts) and STCR Yield target 12 t ha' (Ts) have
produced higher value of P uptake as compared to other
treatments. Application of FYM increases the organic matter
content in soil which can forms chelates with AI®*and Fe®*
resulting in increased availability of phosphorus to plants
and low phosphorus fixing capacity. These results are
correlate with Pacharne and Tumbare (2016) EI,

Potassium uptake (kg ha)

The treatment SSNM Yield target 12 t ha (Ts) recorded
significantly higher potassium uptake by grain (51.84 kg ha
1), stover (141.55 kg ha?l) and total uptake of potassium
(193.40 kg ha?) than rest of the treatments and at par with
STCR Yield target 12 t ha treatment, SSNM Yield target
10 t ha' (T4) and STCR Yield target 10 t ha® (T7). While,
the lowest potassium uptake by grain, stover and total
potassium uptake recorded in Absolute control (T1)
treatment (Table 3). Nutrient uptake is related to the amount
of nutrient content in grain and the grain dry matter yield.
As there was significant difference in grain and stover yield,
therefore, nutrient uptake by grain and stover differed
significantly among treatments. Increased K uptake in all
treatments over Absolute control, which is due to more
availability of potassium from added fertilizers and
manures. It was also found that the uptake of K was higher
under SSNM and STCR approach treatments over general
recommended dose treatments due to balance use and
judicious chemical fertilizers which ultimately lead to more
grain and stover yields. Judicious use of manures along with
chemical fertilizers might have resulted in better
proliferation of root system, resulting in better absorption of
potassium. Similar positive effect of balanced application of
fertilizer as per SSNM and STCR approach has also been
observed by Pacharne and Tumbare (2016) &1,

Table 1: Grain yield, stover yield, biological yield and harvesting index of maize as influenced due to SSNM and STCR treatments.

Tr. No. Treatment details G{;,[";]Z_'gld Stg)c\]/te;'];lle)zld BIOI&%'%_B)”EM Harvesting index (%)
Ti: Absolute control 25.32 35.45 60.77 41.67
T2 GRDF (120:60:40, kg N, P20s, K20 hat + FYM 10t ha't) 68.01 85.01 153.02 44 .45
Ts: SSNM Yield target 8 t ha™* 77.66 9241 170.07 45.66
Ta: SSNM Yield target 10 t hat 89.07 101.54 190.61 46.73
Ts: SSNM Yield target 12 t ha* 90.90 101.81 192.71 47.17
Ts: STCR Yield target 8 t ha™* 76.95 92.33 169.28 45.46
T7: STCR Yield target 10 t ha'! 88.37 101.52 189.89 46.54
Ts: STCR Yield target 12 t ha'! 90.70 101.59 192.29 47.17
SE (m)+ 2.83 3.44 6.27 -
C.D. at 5% 8.59 10.44 19.02 -
Table 2: Nutrient content (%) in grain and stover of maize as influenced due to SSNM and STCR treatment.
Tr. No. Treatment details Nitrog.en content (%)Phosph_orus content (%) Potassi_um content (%)
Grain Stover Grain Stover Grain Stover
Ti: Absolute control 1.39 0.51 0.26 0.11 0.40 1.30
T2: |GRDF (120:60:40, kg N, P20s, K20 hat + FYM 10tha') 1.54 0.56 0.29 0.12 0.45 1.33
Ts: SSNM Yield target 8 t ha* 1.58 0.60 0.34 0.16 0.50 1.35
Ta: SSNM Yield target 10 t ha! 1.62 0.64 0.37 0.18 0.54 1.37
Ts: SSNM Yield target 12 t ha! 1.64 0.65 0.40 0.20 0.57 1.39
Ts: STCR Yield target 8 t ha* 1.57 0.60 0.33 0.15 0.49 1.34
T7: STCR Yield target 10 t ha! 1.60 0.63 0.35 0.17 0.51 1.36
Ts: STCR Yield target 12 t ha! 1.63 0.64 0.38 0.19 0.55 1.38
SE (m)+ 0.02 0.01 0.01 0.01 0.01 0.01
C.D. at 5% 0.04 0.02 0.02 0.02 0.02 0.02
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Table 3: Nutrient uptake in grain and stover of maize as influenced due to SSNM and STCR treatment.

Nitrogen uptake | Phosphorus uptake | Potassium uptake
Tr. No. Treatment details kg ha kg hal) kg ha!

Grain |Stover| Total | Grain | Stover | Total |Grain|Stover| Total
Ti: Absolute control 34.89 | 18.10 | 52.99 | 6.60 | 3.92 |10.52)|10.14 ]| 46.10 | 56.24
Ta: GRDF (120:60:40, kg N, P20s, K20 hal + FYM 10t ha) |103.72| 47.61 |151.33| 19.72 | 10.20 {29.93|30.60|113.07|143.67
Ts: SSNM Yield target 8 t ha! 119.43| 55.43 |174.86| 26.39 | 14.79 |41.17|38.81|124.74|163.55
T4 SSNM Yield target 10 t hat 138.46| 64.99 [203.45| 32.96 | 18.28 |51.24|48.10|139.12|187.22
Ts: SSNM Yield target 12 t hat 142.20| 66.21 |208.41| 36.39 | 20.36 [56.75|51.84 |141.55|193.40
Ts: STCR Yield target 8 t ha! 117.87| 55.43 |173.29| 25.41 | 13.85 [39.26|37.73|123.75|161.48
T7: STCR Yield target 10 t hat 137.08| 64.05 |201.13| 30.95 | 17.30 |48.25|45.09|138.24|183.33
Ts: STCR Yield target 12 t hat 141.70{ 65.03 [206.73| 34.48 | 19.32 |53.80|49.90|140.21]|190.11
SE (m)+ 426 | 225 | 640 | 1.17 | 0.69 | 1.83 | 1.60 | 481 | 6.38
C.D. at 5% 12.91| 6.82 | 19.42| 354 | 2.08 | 5.54 | 4.85 | 14.58 | 19.35
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Fig 1: Grain yield, stover yield, biological yield and harvesting index of maize as influenced due to SSNM and STCR treatments.
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Fig 2: Nutrient uptake (kg ha't) in grain and stover of maize as influenced due to SSNM and STCR treatment.
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Conclusion

From above experimentation, it can be concluded that, the
treatment Ts.SSNM Yield target 12 t ha?' showed higher
grain yield, stover yield, biological yield, harvest index and
higher nutrient content in grain, stover and uptake of
nutrients viz., nitrogen, phosphorus and potassium by maize
crop.
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