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Abstract

Sustainable nutrient management is essential for improving crop productivity while maintaining soil health
and environmental quality. A field experiment was conducted during three consecutive rabi seasons (2019-
20, 2020-21 and 2021-22) at Agricultural Research Station, Karimnagar, Telangana, to evaluate the influence
of organic farming, inorganic fertilization, integrated nutrient management (INM), natural farming and an
unfertilized control on the growth dynamics and physiological performance of sweet corn (Zea mays L. var.
saccharata). The experiment was laid out in a randomized block design with above five nutrient management
treatments in five replications. Growth parameters including plant height, number of leaves, leaf area index,
stalk girth, dry matter accumulation, crop growth rate and absolute growth rate were recorded at different
growth stages. The pooled analysis revealed that INM significantly produced superior growth and
physiological performance over all other treatments, followed by inorganic fertilization. Organic farming
performed better than natural farming and the control, while natural farming recorded moderate
improvements over the unfertilized control. The enhanced performance of INM was attributed to balanced
nutrient availability, improved nutrient-use efficiency and better soil biological activity resulting from the
combined application of organic and inorganic nutrient sources. The study demonstrates that INM is an
effective and sustainable nutrient management strategy for maximizing sweet corn growth under the semi-
arid conditions of Telangana.

Keywords: Nutrient management, organic farming, natural farming, integrated nutrient management, soil
health, nutrient-use efficiency, sustainable agriculture

Introduction

Agriculture is presently confronted with the challenge of enhancing crop productivity while
maintaining environmental sustainability and conserving natural resources. The excessive
dependence on synthetic fertilizers and pesticides over the past decades has resulted in several
concerns, including soil degradation, declining soil organic matter, reduced microbial diversity,
nutrient imbalance, and environmental pollution. Therefore, sustainable agricultural approaches
that promote ecological balance, improve soil health, and ensure safe food production have gained
significant importance globally (FAO, 2021). Organic farming has emerged as one of the
promising alternatives to conventional agriculture by relying on natural inputs such as farmyard
manure, compost, vermicompost, green manures, and biofertilizers to maintain soil fertility and
crop productivity. Organic production systems enhance soil biological activity, improve nutrient
cycling, and contribute to long-term soil fertility. Natural farming is another ecological farming
approach aims to minimize production costs while improving soil health and sustainability (NITI
Aayog, 2018) 2, The system utilizes locally prepared biological inputs such as Beejamrutha,
Jeevamrutha, botanical extracts, and mulching materials to enhance microbial activity, nutrient
availability, and crop resilience. (Subhash et al., 2020) [*61. Sweet corn (Zea mays L. var.
saccharata) is an important specialty maize crop cultivated for fresh consumption due to its high
nutritional value, taste, and economic importance. Being a short-duration and high-value crop,
sweet corn requires adequate nutrient availability throughout the growing period for optimum
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vegetative growth, photosynthetic efficiency, and vyield
formation. Growth attributes such as plant height, number of
leaves, leaf area index, chlorophyll content, and dry matter
accumulation are important indicators of crop establishment and
physiological performance. Efficient nutrient management
through organic sources can influence these parameters by
improving soil physical properties, nutrient availability, and
microbial activity. Although organic and natural farming systems
share common objectives of reducing chemical inputs and
improving ecological sustainability, they differ in nutrient
management approaches. The efficiency of nutrient management
systems can be assessed through plant growth dynamics and
physiological traits, as these parameters directly reflect nutrient
uptake, photosynthetic activity, and biomass production.
Improved nutrient availability and enhanced soil microbial
activity under sustainable farming systems may promote better
plant growth, higher dry matter accumulation, and improved
physiological efficiency. However, scientific information
comparing organic and natural farming systems for their
influence on sweet corn growth and physiological performance
remains limited. Therefore, the present investigation was
undertaken to comparatively evaluate organic and natural farming
systems on growth dynamics and physiological performance of
sweet corn (Zea mays L. var. saccharata) with the aim of
identifying suitable sustainable production practices for
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enhancing crop growth and promoting environmentally
responsible sweet corn cultivation.

2. Materials and Methods

2.1 Experimental site and climate

The field experiment was conducted during three consecutive Rabi
seasons (2019-20, 2020-21, and 2021-22) at the Agricultural Research
station, Karimnagar, Telangana state, India, located at altitude of 259.2
mean sea level on 18°44°31” N latitude and 79°09°52” E longitude. The
site falls under semi-arid region of Northern Telangana agro-climatic
zone characterized by hot and dry weather with mean maximum
temperatures ranging between 24.4 - 37.2°C and minimum temperatures
of 14.1- 27.1°C during the cropping period. The annual rainfall of the
region is around 953 mm, mostly received during the south west
monsoon months whereas irrigation is required for rabi cultivation. The
experimental soil was red sandy loam in texture, and low in available
nitrogen, medium in phosphorus, and high in potassium. The initial soil
chemical characteristics were: pH 7.1, electrical conductivity 0.21 dS
m', organic carbon 0.46%, available N 255.4 kg ha!, P.Os 19.8 kg ha™',
and K>0 312.6 kg ha™".

2.2 Experimental design and treatments

The experiment was laid out in a Randomized Block Design (RBD) with
five nutrient management treatments replicated five times. Each plot
measured 100 m? with appropriate border spacing to minimize nutrient
interference. The treatments were as follows:

Table 1: Treatment Details and Nutrient Management Practices under Different Nutrient Management Systems

Treatment : Nutrient Management Practice

Particulars

Organic farming

100% nutrient requirement applied on N equivalent basis through organic sources in the form of

FYM

Inorganic farming

100% recommended dose of NPK through chemical fertilizers

Integrated Nutrient Management (INM)

10 t FYM ha! + rest of the N through inorganic fertilizers

Natural farming

Ghanajeevamrutam, Dravajeevamrutam, Beejamrutam, and mulching-based inputs

Control

Neither organic manures nor inorganic fertilizers are applied, i.e., No external nutrient input

(absolute control)

The recommended dose of fertilizers (RDF) for sweet corn was
200:60:50 kg N:P-Os:K-O ha™'. For the organic and INM
treatments, nutrient equivalents were computed based on the
nutrient content of the respective organic materials.

2.3 Crop management

Certified seeds of sweet corn (Zea mays L. var. saccharata)
variety Madhuri were sown manually during the second week of
October each year at a spacing of 60 x 25 cm. A uniform seed rate
of 20 kg ha™' was used, and the crop was thinned to one plant per
hill at 15 days after sowing (DAS). In the organic and INM
treatments, farmyard manure and vermicompost were applied one
week before sowing and incorporated into the soil. Inorganic
fertilizers were applied as per the treatment schedule: one-half of
nitrogen and the full dose of phosphorus and half of the dose of
potassium were applied as basal, and the remaining nitrogen was
top-dressed in two equal splits at 30 and 55 DAS along with half
of the dose of potassium at 55 DAS. In natural farming,
Ghanajeevamrutam (a mixture of cow dung, cow urine, jaggery,
pulse flour, and soil) was applied as basal @ 500 Kg/ha and at
every 15-day interval, dhravajeevamrutam is applied as a soil
drench. Beejamrut was used for seed treatment, and mulching
with crop residues was maintained throughout the crop period.
Irrigation was provided at critical growth stages knee height,
tasseling, and grain filling depending on the soil moisture status.
Intercultural operations such as thinning, weeding, and earthing
up were performed as per standard agronomic practices.

2.4 Observations on growth data recording

Observations were recorded from five randomly selected plants
in each plot for growth parameters such as plant height, number
of leaves per plant, leaf area index (LAI), and dry matter
accumulation (DMA) were recorded at 20, 40, 60, and harvest
from which physiological parameters as crop growth rate and
absolute growth rate were calculated.

2.5 Statistical analysis

All recorded data were subjected to analysis of variance
(ANOVA) for a randomized block design using the statistical
software. Treatment means were compared using the least
significant difference (LSD) test at a 5% probability level (p <
0.05). Data across the three years were analyzed both individually
and as pooled means to understand the consistency and interaction
effects of treatments over seasons.

3. Results and Discussion

3.1: Plant height of Sweet corn (cm)

The plant height of maize increased significantly from 20 DAS to
harvest under all nutrient management treatments. Significant
differences among treatments were observed at 40, 60 DAS and
at harvest, indicating the influence of nutrient management
practices on crop growth.

The Integrated Nutrient Management (INM) resulted in
significantly highest pooled plant height throughout the crop
growth period, recording 40.6 cm at 20 DAS, 81.8 cm at 40 DAS,
148.7 cm at 60 DAS, and 161.9 cm at harvest. This was closely

~ 581 ~


https://www.agronomyjournals.com/

International Journal of Research in Agronomy

followed by the inorganic fertilizer treatment, which recorded
pooled plant heights of 37.3, 70.8, 136.5, and 151.7 cm,
respectively (Table 1). Among the organic-based systems,
organic farming resulted in significantly greater plant height than
natural farming, with pooled values of 28.0, 50.9, 104.1, and
114.7 cm compared to 26.2, 46.3, 90.1, and 102.7 cm,
respectively at 20, 40, 60 & harvest. The control treatment
recorded significantly lower plant height than compared to all the
treatments with pooled values 23.8, 44.4, 84.1, and 95.5 cm
respectively at 20, 40, 60 and harvest. Overall, the treatments
followed the trend: INM > Inorganic > Organic > Natural farming
> Control. The superior performance of INM may be attributed to
the balanced and continuous supply of nutrients from both organic
and inorganic sources, leading to enhanced vegetative growth and
greater plant height (Kumar et al.,2020) B!

3.2 : The number of leaves plant™

The number of leaves plant™ increased progressively from 20
DAS to 60 DAS under all nutrient management treatments and
declined slightly at harvest due to senescence of lower leaves.
Significant differences among treatments were observed at 60
DAS and at harvest.

At 20 & 40 DAS, pooled analysis indicated non-significant
difference because early crop growth was primarily governed by
seed reserves and initial soil nutrient availability, resulting in
relatively smaller treatment differences.

At 60 DAS, the significantly maximum number of leaves was
observed in INM (10.19 leaves plant™), which was followed by
inorganic (9.55), organic (8.92), natural farming (8.44) and
control (8.12) indicating integrated nutrient management
effectively promoted vegetative growth through balanced nutrient
availability.

Similarly, at harvest, INM maintained significantly highest leaf
number (10.30 leaves plant™) than compared to all other
treatments. This was followed by inorganic (9.69), organic (8.08),
natural farming (7.64) and control (7.28). The superior
performance of INM may be attributed to continuous nutrient
supply through the combined application of organic and inorganic
nutrient sources, resulting in improved photosynthetic activity,
higher chlorophyll content and prolonged leaf retention. Organic
farming also improved leaf production over the control due to
gradual nutrient release and better soil biological activity,
although its performance remained lower than INM and inorganic
fertilization because nutrients from organic sources are released
more slowly. The control treatment consistently produced the
lowest number of leaves due to limited nutrient availability. These
findings of Jeevabharathi et al., 2020; Hammad et al., 2011 &,
agree with earlier reports that integrated nutrient management
significantly enhances vegetative growth and leaf production in
maize and sweet corn by improving nutrient availability and
physiological efficiency.

3.3: Leaf area plant? and leaf area index (LAI)

Leaf area plant! and Leaf area index were significantly
influenced by different nutrient management practices at 40, 60
DAS and harvest of sweet corn during Rabi 2019-20 to 2021-22
(Table 3 & 4). At 20 DAS, pooled leaf area ranged from 122.6 to
416.9 dm? plant™ and pooled LAI from 0.10-0.35. The Leaf area
plant® and LAI were not significantly influenced by different
nutrient management practices. At 40 DAS, where rapid
vegetative growth resulted in a substantial increase in leaf
expansion. INM recorded significantly highest pooled leaf area
(2530.4 dm? plant™ ) and LAI (2.11). This was followed by
inorganic farming (2096.8 dm? plant™ & 1.75), organic farming
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(1095.3 dm? plant™ & 0.91), natural farming (755.2 dm? plant™!
& 0.63), inturn the later treatment was found to be on par with
control (671.1 dm? plant™” & 0.56) respectively. Leaf area and
LAI reached its maximum during 60 DAS, corresponding to the
grand growth phase of sweet corn. Similarly, the pooled leaf area
and LAI under INM were significantly highest (4842.1 dm?
plant & 4.04), followed by inorganic farming (3533.0 dm?
plant™? & 2.94), organic farming (2424.2 dm? plant™ & 2.02),
natural farming (2031.7 dm? plant™ & 1.69) and was in turn on
par with the control (1691.9 dm? plant™ & 1.41). At harvest, a
decline in leaf area was observed across treatments due to leaf
senescence. Nevertheless, INM maintained the highest pooled
leaf area (4349.9 dm? plant™) and LAI (3.63), followed by
inorganic farming (3856.9 dm? plant™ & 3.21), organic farming
(2153.9 dm? plant™ & 1.78), natural farming (1796.4 dm? plant™
& 1.50) and conversely, it was on par with the control (1561.3
dm? plant™ & 1.30) respectively.

The greater leaf area under INM may be attributed to the
continuous and balanced availability of nutrients from combined
organic and inorganic sources, which enhanced cell division, cell
elongation, chlorophyll formation and photosynthetic activity.
Organic farming also improved leaf expansion compared with the
control by enhancing soil organic matter, microbial activity and
gradual nutrient release. However, its performance remained
comparatively lower than INM because nutrient mineralization
from organic sources is relatively slow. Similar observations were
reported by Meena et al. (2020) [, Kumar et al. (2021), Singh et
al. (2022) 4 and Ladha et al. (2022) [, who reported
significantly greater leaf development under integrated nutrient
management than under sole organic nutrient application.

3.4: Stalk girth (cm)

The pooled data (Table 5) revealed that nutrient management
practices significantly influenced the stalk girth of sweet corn
throughout the crop growth period. Differences among treatments
became more pronounced as the crop advanced from 20 DAS to
harvest.

At harvest, INM maintained significantly higher stalk girth (6.78
cm), followed by inorganic fertilization (6.07 cm). Organic
farming (5.48 cm) also recorded appreciably higher stalk girth
than natural farming (4.86 cm) and control (4.32 cm) which
recorded least stalk girth. Similar trend was followed at 20 & 60
DAS. While at 40 DAS, the INM recorded significantly highest
stalk girth (5.81 cm) than all treatments. This was followed by
inorganic treatment (5.41cm) and organic treatment (4.24 cm).
The later was found to be on par with Natural farming (4.05 cm)
which was in turn on par with control (3.69 cm). Similar
superiority of integrated nutrient management in improving stem
diameter has been reported by Kumar et al. (2020) ! and Singh
et al. (2022) 4, who observed improved nutrient uptake and
photosynthetic efficiency under integrated nutrient management
which led to higher stem diameter. Greater stalk girth under INM
indicates stronger stem development resulting from improved
nitrogen availability, better root growth and enhanced
translocation of assimilates. Organic farming also improved stalk
girth over natural farming owing to gradual nutrient release and
improvement in soil biological activity. These findings
corroborate those of Mahanta et al. (2021) [ and Meena et al.
(2020) 19 who reported enhanced stem growth in maize under
integrated nutrient management.

3.4: Dry matter accumulation (g m2)
Dry matter accumulation differed significantly among nutrient
management practices throughout crop growth (Table 6). The
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accumulation increased progressively from 20 DAS to harvest,
reflecting active biomass production during vegetative and
reproductive phases. At 20 DAS, the pooled dry matter
accumulation did not differ significantly. While at 40 DAS,
biomass accumulation increased sharply under all treatments.
INM produced significantly highest pooled dry matter (110.9 g
m™2), significantly exceeding inorganic fertilization (70.67 g m2),
organic farming (32.54 g m™), natural farming (28.5 g m) and
control (24.0 g m?). Enhanced biomass under INM resulted from
improved nutrient uptake, higher leaf area development and
increased photosynthetic activity. A similar trend continued at 60
DAS, where INM recorded the highest pooled dry matter
production (163.2 g m™2), followed by inorganic fertilization
(138.4 g m™). Organic farming (70.4 g m2). which accumulated
on par biomass with natural farming (59.2 g m™) inturn on par
with that of control (49.6 g m™2). These observations agree with
Jeevabharathi et al., (2020) [, who reported that balanced
nutrient supply improves radiation interception and dry matter
accumulation in maize.

At harvest, similarly, significantly maximum pooled dry matter
production (298.1 g m2) was observed under INM, followed by
inorganic fertilization (230.4 g m™2), organic farming (150.0 g
m2) which is on par with natural farming (127.3 g m?) and later
is in turn on par with control (114.6 g m2). The superiority of
INM could be attributed to continuous nutrient availability
throughout the crop growth period, resulting in sustained
photosynthesis and efficient assimilate partitioning. Organic
farming also produced substantially higher biomass along with
natural farming due to improved soil organic carbon and
microbial activity. These findings are consistent with Ramesh et
al. (2021) ™3 and Srinivasarao et al. (2022) ™51 who reported that
integrated nutrient management enhances biomass production
and crop productivity through improved soil health and nutrient-
use efficiency.

3.4: Crop growth rate (g m2 day™)

Crop Growth Rate (CGR) differed significantly among nutrient
management practices at different crop growth stages during Rabi
2019-20 to 2021-22 (Table 7). The pooled data indicated that
Integrated Nutrient Management (INM) consistently recorded the
highest CGR throughout the crop growth period, followed by
inorganic nutrient management, organic farming and natural
farming.

During 0-20 DAS, pooled CGR ranged from 0.87 to 3.96 g m™
day™!, with INM recording significantly highest value (3.96 g m™
day™), followed by inorganic farming (3.52 g m? day') and
organic farming (2.11 g m day), whereas the control recorded
the lowest value (0.87 g m™2 day ') which was on par with natural
farming (1.17 g m™2 day™'). During 20-40 and 40 -60 DAS, the
crop entered the rapid vegetative growth phase, resulting in a
marked increase in CGR. INM registered significantly highest
pooled CGR (68.29 & 68.40 g m2 day™'), closely followed by
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inorganic farming (40.75 g m2 day ' & 62.85), organic farming
(15.87 g m? day ! & 34.71 g m2 day',) where as, the organic
farming and natural farming (14.74 & 31.18 g m 2 day™!) resulted
in on par CGR. The control treatment in turn was on par with
natural farming and maintained the lowest growth rate (12.07 &
27.47 g m? day') respectively.Similarly, during 60 DAS to
harvest, pooled CGR remained highest under INM (94.0 g m™2
day™), followed by inorganic farming (70.78 g m 2 day ), organic
farming (48.19 g m™2 day ), which in turn was on par with natural
farming (40.07 g m2 day ') and control (36.40 g m 2 day').m The
superior performance of INM may be attributed to the balanced
and continuous nutrient supply from both inorganic fertilizers and
organic sources, resulting in improved leaf area development,
chlorophyll synthesis, photosynthetic efficiency and biomass
production. Organic farming also enhanced crop growth
compared to the control due to gradual nutrient mineralization and
improvement in soil biological activity, although nutrient release
was comparatively slower than under INM and inorganic
fertilization. Similar findings were reported by Meena et al.
(2022) M1, Kumar et al. (2021) ], Singh et al. (2022) 4l and FAO
(2023), who observed higher crop growth rates under integrated
nutrient management owing to improved nutrient availability and
soil health.

3.5: Absolute growth rate (g day™)

Absolute Growth Rate (AGR) increased progressively with crop
age and varied significantly among nutrient management
practices (Table 8).

At 20 DAS, pooled AGR varied from 0.11 to 0.48 g day™'. INM
recorded significantly highest AGR (0.48 g day'), on par with
inorganic farming (0.42 g day™). This was followed by organic
farming (0.25 g day ') which was on par with natural farming
(0.14 g day ") and control (0.11 g day'). While,

At40 DAS, AGR increased substantially with crop establishment.
The pooled AGR was highest under INM (4.85 g day™), followed
by inorganic farming (2.95 g day™) and organic farming (1.14 g
day™). But Organic farming was in turn on par with natural
farming (1.10 g day ") and the control (0.93 g day™"). Similar trend
was followed at 40-60 DAS and 60-harvest stage (Table 8).
Higher AGR under INM could be attributed to sustained nutrient
availability throughout the crop growth period, which enhanced
photosynthetic efficiency, dry matter accumulation and
partitioning of assimilates. Organic farming recorded on par AGR
to that of natural farming and control owing to improved soil
microbial activity and gradual nutrient release, though the
response was relatively slower because of delayed mineralization
of organic nutrient sources. These findings corroborate the reports
of Mahajan et al. (2019) ©l, Kumar et al. (2021) €], Singh et al.
(2022) *Tand Ladha et al. (2022) [, who reported that integrated
nutrient management enhances crop growth dynamics through
improved soil fertility, nutrient use efficiency and biological
activity.

Table 1: Impact of organic farming on Growth parameters, Plant height (cm) at different stages of Maize Sweet corn during Rabi, 2019-20 to 2021-
22

Plant height (cm)
20 DAS 40 DAS 60 DAS Harvest
Treatmentsiy 1 501 2020-21 [2021-22| Pooled 202%9' 2020-21/2021-22|Pooled [2019-20 202210' 202221' Pooled 202})9' 202210' 2021-22 |Pooled
Organic | 254 | 31.6 | 27.0 | 280 | 60.8 | 449 | 470 | 50.9 | 92.0 | 113.6 | 106.8 | 1041 | 111.8 |120.80] 1114 | 114.7
Inorganic | 342 | 39.9 | 37.8 | 37.3 | 67.2 | 535 | 91.6 | 70.8 | 102.2 | 149.2 | 158.2 | 136.5 | 131.6 |162.20] 1612 | 151.7
INM | 384 | 424 | 41.2 | 406 | 682 | 76.4 | 100.8 | 81.8 | 106.0 | 173.0 | 167.0 | 148.7 | 138.2 |178.20| 169.3 | 161.9
Control | 198 | 27.7 | 240 | 238 | 546 | 362 | 42.4 | 444 | 754 | 846 | 922 | 841 | 955 | 97.80 | 932 | 955
gmﬁé 224 | 307 | 256 | 262 | 574 | 377 | 438 | 463 | 774 | 942 | 986 | 90.1 | 101.8 |103.60| 101.0 |102.7
SEm+ | 077 | 155 | 149 | 1.77 | 414 | 316 | 331 | 1.97 | 414 | 258 | 331 | 244 | 212 | 3.08 | 224 | 1.58
CD(0.05)] 232 | 467 | 447 | NS | NS | 7.74 | 9.93 | 560 | NS | 7.74 | 993 | 6.93 | 8.39 | 9.24 | 6.73 | 4.48
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Table 2: Impact of organic farming on Growth parameters, No.of leaves / plant at different stages of Maize Sweet corn during Rabi, 2019-20 to

2021-22
No.of leaves / plant
20 DAS 40 DAS 60 DAS Harvest
Treatments 2%9' 2020-21|2021-22| Pooled [2019-20[2020-21[2021-22|Pooled | 2019-20 202210' 202221' Pooled 202})9‘ 202210’ 2021-22|Pooled
Organic | 4.56 4.72 5.44 491 7.32 7.20 7.76 | 7.44 8.72 948 | 856 | 892 | 792 | 8.76 7.56 8.08
Inorganic | 5.12 | 5.08 5.92 537 | 916 | 9.04 | 924 | 914 | 820 |11.00 | 9.44 | 955 | 8.76 | 1092 | 9.38 | 9.69
INM 527 | 5.44 6.20 564 | 936 | 9.56 | 10.20 | 9.80 | 8.88 | 11.28 | 10.40 | 10.19 | 9.04 | 11.32 | 9.74 | 10.3
Control 4.14 4.56 4.28 4.33 6.24 6.96 6.48 | 6.68 8.52 844 | 740 | 812 | 7.12 | 8.04 6.68 7.28
gfrt#irr‘?é 432 | 464 4,92 463 | 712 | 7.04 | 7.04 | 705 | 836 | 9.08 | 7.88 | 844 | 7.28 | 848 | 7.16 | 7.64
S Em+ 0.09 | 0.10 0.24 036 | 030 | 0.15 | 0.16 | 0.70 | 0.16 | 0.26 | 0.24 | 0.13 | 0.22 | 0.33 | 0.20 | 0.16
C.D (0.05)| 0.28 | 0.31 0.72 NS 091 | 047 | 051 NS NS 0.80 | 0.71 | 0.37 | 0.65 | 097 | 059 | 0.44
Table 3: Impact of organic farming on Growth parameters, Leaf area / plant (dcm2) at different stages of Maize Sweet corn during Rabi, 2019-20 to
2021-22
Leaf area / plant (dcm2)
20 DAS 40 DAS 60 DAS Harvest

Treatmenty 2%109' 2020-21[2021-22| Pooled [2019-20[2020-21[2021-22|Pooled |2019-20 22210' 202221' Pooled [2019-20 202210' 2021-22|Pooled
Organic | 195.5 | 187.3 | 382.1 | 197.2 | 984.3 | 993.6 |1308.010.95.3| 1827.7 | 3270.7 |2174.2|2424.2| 2025.7 | 2729.1 | 1706.6 |2153.9
Inorganic | 339.4 | 299.5 | 641.1 | 328.4 | 1615.4 | 1975.1 | 2699.8 [2096.8| 2060.4 | 4997.1 |3541.5|3533.0| 2824.5 |4971.9| 3774.2 |3856.9
INM 404.7 | 408.0 | 736.8 | 416.9 | 1783.6 | 2268.4 | 3539.1 |2530.4| 2596.6 | 6775.8 |5153.9|4842.1| 3714.4 |5714.3| 3621.0 (4349.9
Control | 130.7 | 112.2 | 177.2 |122.63| 548.7 | 826.2 | 638.5 | 671.1 | 1575.4 | 2096.0 |1404.3|1691.9| 1542.4 | 2033.1 | 1108.4 |1561.3
gmjir% 165.6 | 135.8 | 263.4 | 153.3 | 697.1 | 841.3 | 727.2 | 755.2 | 1641.3 | 2681.0|1772.9|2031.7| 1581.3 | 2469.5| 1338.3 {1796.4
SEm+ 16.6 15.5 62.9 53.2 70.5 100.8 | 200.2 | 78.3 | 1315 | 1959 | 254.0 | 115.6 | 254.8 | 229.8 | 159.1 |136.9
C.D (0.05) | 49.7 46.7 188.4 NS 2115 | 302.3 | 600.2 | 222.7 | 394.3 | 587.4 | 761.8 | 328.7 | 764.3 | 839.0 | 477.0 |389.2

Table 4: Impact of organic farming on Growth parameter, Leaf area index at different stages of Maize Sweet corn during Rabi, 2019-20 to 2021-22

Leaf area index

20 DAS 40 DAS 60 DAS Harvest
Treatments 2%9' 202210' 2021-22| Pooled [2019-20[2020-212021-22Pooled|2019-20 202210' 202221' Pooled [2019-20 202210' 2021-22 |Pooled
Organic | 0.16 | 0.16 | 0.32 | 0.16 | 0.82 | 0.83 | 1.09 | 001 | 152 | 2.73 | 1.81 | 202 | 169 | 227 | 142 | 178
Inorganic | 0.28 | 0.25 | 053 | 027 | 1.35 | 165 | 225 | 175 | 172 | 416 | 2.95 | 2.94 | 2.35 | 414 | 315 | 3.21
INM | 034 | 0.34 | 061 | 035 | 149 | 1.89 | 2.95 | 2.11 | 2.16 | 565 | 429 | 404 | 3.10 | 476 | 3.02 | 3.63
Control | 0.11 | 009 | 015 | 0.10 | 0.46 | 0.69 | 053 | 056 | 1.31 | 1.75 | 1.17 | 141 | 1.29 | 1.69 | 0.92 | 1.30
g‘;ﬁfg 014 | 011 | 022 | 013 | 058 | 0.70 | 061 | 063 | 1.37 | 223 | 148 | 1.69 | 1.32 | 2.06 | 1.12 | 1.50
SEm+ | 001 | 001 | 005 | 0.06 | 0.05 | 008 | 017 | 0.07 | 011 | 016 | 021 | 010 | 021 | 023 | 013 | 0.11
C.D(0.05)| 0.04 | 0.04 | 016 | NS | 0.18 | 025 | 050 | 0.19 | 0.33 | 049 | 0.64 | 0.27 | 0.64 | 0.70 | 0.39 | 0.32

Table 5: Impact of organic farming on Growth parameter, Stalk girth (cm) at different stages of Maize Sweet corn during Rabi, 2019-20 to 2021-22

Stalk girth (cm)

20 DAS 40 DAS 60 DAS Harvest
Treatments, 1 50 2020-21 [2021-22| Pooled 202%9' 2020-21 2%221' Pooled 202%9' 2%210' 22221' Pooled [2019-20 2%210' 2021-22 | Pooled
Organic | 2.28 | 208 | 2.44 | 226 | 3.80 | 456 | 426 | 424 | 431 | 619 | 548 | 533 | 540 | 558 | 546 | 548
Inorganic | 2.62 | 2.58 | 3.07 | 2.76 | 414 | 6.05 | 6.03 | 541 | 4.90 | 7.07 | 6.70 | 6.23 | 6.06 | 640 | 575 | 6.07
INM | 2.84 | 271 | 3.80 | 312 | 440 | 6.67 | 6.34 | 581 | 509 | 8.10 | 8.04 | 7.08 | 638 | 6.89 | 7.07 | 6.78
Control | 1.99 | 1.15 | 209 | 1.74 | 324 | 428 | 356 | 360 | 410 | 510 | 417 | 446 | 458 | 482 | 356 | 432
fNa?rFr?.?gl; 204 | 172 | 230 | 202 | 388 | 450 | 3.77 | 405 | 424 | 550 | 481 | 485 | 508 | 516 | 434 | 486
SEm+ | 007 | 000 | 018 | 007 | 023 | 022 | 028 | 041 | 117 | 022 | 027 | 013 | 010 | 020 | 014 | 041
C.D(0.05)| 023 | 030 | 055 | 021 | 0.71 | 0.68 | 0.84 | 032 | 052 | 067 | 0.83 | 0.37 | 058 | 0.61 | 043 | 0.30
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Table 6: Impact of organic farming on Growth parameter, Dry matter production (g/m?) at different stages of Maize Sweet corn during Rabi, 2019-
20 to 2021-22

Dry matter production (g/m?)
20 DAS 40 DAS 60 DAS Harvest
Treatments 2%9' 2020-21/2021-22| Pooled 202})9' 2020-21[2021-22|Pooled [2019-20 202210' 202221‘ Pooled 202%9' 202210' 2021-22 [Pooled
Organic | 3.84 | 456 | 6.77 | 505 |33.60 | 32.00 | 32.00 | 32.54 | 70.40 [102.40] 72.80 | 70.41 |145.92[150.40| 153.60 [150.01
Inorganic | 8.26 | 651 | 10.54 | 8.43 | 36.00 | 92.80 | 83.20 | 70.67 | 138.40 | 172.80 | 147.20 | 138.42 |236.64| 240.00 | 214.40 |230.42
INM__| 894 | 7.44 | 1214 | 9.51 | 46.40 | 142.40|144.00 | 110.9 | 163.20 | 232.00|179.20| 163.22 273.60| 36160 | 259.20 |298.12
Control | 1.84 | 186 | 259 | 210 |24.00 | 25.60 | 22.40 | 24.0 | 49.60 | 80.00 | 58.40 | 49.63 [110.08]105.60 | 128.00 |114.62
gfﬁ‘lﬁ‘é 272 | 258 | 312 | 281 |28.00 | 28.80 | 28.80 | 28.50 | 59.20 | 89.60 | 67.20 | 59.22 |124.16(118.40 | 139.20 |127.33
SEm+ | 036 | 069 | 041 | 251 | 352 | 109 | 523 | 408 | 589 | 6.35 | 7.06 | 7.33 | 19.52| 20.71 | 6.68 | 9.82
CD(0.05)| 111 | 207 | 122 | NS | NS | 32.69 | 15.69 | 1147 | 16.70 | 18.21 | 19.32 | 20.4 |59.43 | 62.17 | 20.04 | 27.92

Table 7: Impact of organic farming on Growth parameter, Crop Growth Rate (g/m2/day) at different stages of Maize Sweet corn during Rabi, 2019-

20 to 2021-22

Crop Growth Rate (g/m2/day)
0-20 DAS 20-40 DAS 40-60 DAS 60-Harvest
Treatments, 9 50 2020-21|2021-22| Pooled 2(;109- 2020-21 23221' Pooled|2019-20 202210' 202221' Pooled [2019-20 202210' 202221' Pooled
Organic | 1.60 | 1.90 | 2.82 | 211 | 7.00 | 11.43 | 29.18 | 15.87 | 15.33 | 29.33 | 59.47 | 34.71 | 60.45 | 50.44 | 33.67 | 48.19
Inorganic | 3.44 | 2.71 | 439 | 352 | 7.50 | 35.95 | 78.81 | 40.75 | 42.67 | 33.33 |112.53| 62.85 | 98.23 | 86.11 | 37.00 | 73.78
INM_ | 373 | 310 | 506 | 396 | 9.67 | 56.23 |138.94] 68.29 | 48.67 | 37.33 | 119.20| 68.40 | 113.52 | 135.11| 43.33 | 97.32
Control | 0.77 | 077 | 1.08 | 0.87 | 5.00 | 9.89 | 21.32 | 12.07 | 10.67 | 22.67 | 49.07 | 27.47 | 45.62 | 34.56 | 29.00 | 36.39
gmﬁg 113 | 107 | 130 | 117 | 583 | 10.93 | 27.50 | 14.74 | 13.00 | 25.33 | 55.20 | 31.18 | 51.44 | 38.78 | 30.00 | 40.07
SEm+ | 015 | 028 | 016 | 012 | 1.94 | 451 | 521 | 230 | 1.14 | 552 | 830 | 333 | 825 | 962 | 2.32 | 4.30
C.D(0.05)| 046 | 0.86 | 051 | 035 | NS | 1354 | 1563 | 6.54 | 563 | NS | 24.92 | 9.46 | 24.77 | 2888 | NS | 12.23

Table 8: Impact of organic farming on Growth parameter, Absolute Growth Rate (g/day) at different stages of Maize Sweet corn during Rabi, 2019-

20 to 2021-22

Absolute Growth Rate (g/day)

20 DAS 40 DAS 60 DAS Harvest

Treatments) 2015 12020-21 [2021-22| Pooled 2019-20 292" [2021-22|Pooled| 295 | 290" | 2921 | pooled |2019-20| 290" |2021-22|Pooled
Organic | 0.19 | 0.23 | 0.34 | 0.25 | 0.84 | 1.37 | 1.26 | 1.14 | 1.84 | 352 | 2.04 | 2.47 | 7.25 | 6.05 | 504 | 5.79
Inorganic | 0.41 | 0.33 | 053 | 0.42 | 0.90 | 431 | 3.63 | 2.95 | 512 | 400 | 3.20 | 411 | 11.79 | 10.33 | 8.36 | 8.49
INM__ | 045 | 037 | 061 | 048 | 1.16 | 6.75 | 6.59 | 4.85 | 584 | 448 | 3.76 | 5.02 | 13.62 | 16.21 | 11.00 | 13.61
Control | 0.09 | 0.09 | 0.3 | 0.1 | 0.60 | 1.19 | 0.99 | 0.93 | 1.28 | 2.72 | 1.80 | 1.93 | 547 | 415 | 418 | 4.38
f:'lfgjlr% 014 | 013 | 016 | 014 | 070 | 1.31 | 1.28 | 1.10 | 1.56 | 3.04 | 1.92 | 217 | 617 | 465 | 4.90 | 4.80
SEm+ | 002 | 0.04 | 002 | 060 | 521 | 054 | 0.26 | 0.20 | 0.17 | 0.66 | 0.53 | 0.28 | 0.98 | 1.15 | 0.28 | 0.52
C.D(0.05)] 0.06 | 0.115 | 0.06 | 0.21 | 1563 | 9.63 | 0.78 | 0.57 | 057 | NS | NS | 0.80 | 2.98 | 346 | NS | 1.47
4. Conclusion integrated nutrient management offers the most effective

The three-year study on INM, Organic, Natural farmig over
convetional farming demonstrated that nutrient management
practices significantly influenced the growth and physiological
performance of sweet corn under the semi-arid conditions of
Telangana. Integrated nutrient management significantly
recorded the highest plant height, leaf production, leaf area index,
stalk girth, dry matter accumulation, crop growth rate and
absolute growth rate throughout the crop growth period. The
superior performance of INM was primarily due to the synergistic
effect of organic and inorganic nutrient sources, which ensured
balanced nutrient supply, improved nutrient-use efficiency and
enhanced soil biological activity. Inorganic fertilization ranked
next in performance, while organic farming showed better growth
than natural farming and the control, indicating the positive role
of organic nutrient sources in improving soil fertility and crop
performance. Natural farming produced comparatively lower
growth attributes because of slower nutrient release due to
biological nutrient mobilization, although it remained superior to
the unfertilized control. Overall, the findings indicate that

approach for achieving higher productivity while sustaining soil
health and environmental quality. Therefore, INM can be
recommended as a practical and sustainable nutrient management
strategy for sweet corn cultivation in the semi-arid regions of
India.
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