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Abstract

A field experiment was laid out at College of Agriculture, Vellayani during rabi 2024 to evaluate the integrated nutrient sources on fodder
yield in multi cut forage and annual dual-purpose sorghum. The experiment was laid out in randomized block design (RBD) with
3 replications. The treatment combination included 2 varieties (Vi-CSH-24 MF, V,-Telangana Jonna) and 7 levels of treatments consisting
of different sources of nutrients. Considering the performance of varieties, the variety Vi, CSH-24 MF proved to be the best performing
variety with respect to growth and yield characters. A higher plant height of 199 cm and leaf length of 62.98 cm was registered by the variety
CSH-24 MF. The variety V1, CSH -24 MF recorded the highest green fodder yield of 23.45 t ha™* and dry fodder yield of 4.22 t ha. With regards to
treatments, T7 (100 % recommended dose of fertiliser (RDF) of nitrogen, phosphorus and potassium (NPK) through organic sources + AZT +
PSB) recorded higher green fodder yield of 23.86 t ha?* and dry fodder yield of 4.29 t ha* and was found to be on par with T¢ (100 % RDF of
recommended NPK through inorganic sources + AZT + PSB). The increased plant height of 198.38 cm and leaf length of 64.16 cm was also
recorded by the treatment T (100 % RDF of recommended NPK through organic sources + AZT + PSB). However, comparative studies
evaluating integrated nutrient sources involving organic, inorganic and biofertilisers on growth and fodder yield of multi cut forage and
annual dual-purpose sorghum under Kerala conditions are limited.

Keywords: dual-purpose; multi cut forage; nutrient management; sorghum
Introduction Materials and Methods

Sorghum is the world’s fifth most important cereal crop after maize, The experiment was conducted at College of Agriculture, Vellayani
rice, wheat and barley. Compared to other major cereals, sorghum in rabi 2024 to study the effect of integrated nutrient sources on
requires less water, less external inputs, more resistant to pest and fodder yield of sorghum. The experiment was laid out in
diseases and can withstand harsh climatic circumstances (1). The ~ fandomized block design (RBD) with 3 replications. The treatment
integrated use of inorganic fertilisers in varying proportions playsa ~ combinations included 2 varieties (Vi-CSH-24 MF, Vr-Telangana
significant role in enhancing forage and grain productivity, Jonna) and 7 levels of nutrient sources (T:-100 % recommended
improving plant nutrient uptake and sustaining soil nutrient status ~ dose of fertiliser (RDF) of recommended nitrogen, phosphorus and
in forage-based cropping system. The use of organic manures potassium (NPK) through inorganic sources, T-100 % RDF of
contributes to better physical and biochemical soil properties (2).  "écommended NPK through organic sources, Tx75 % of
Inorganic inputs combined with various natural sources of nutrient ~ "ecommended dose of nutrients (RDN) through inorganic sources +
and biofertilisers can increase production level (3). Biofertilisers like ~ 25 % through vermicompost + Azotobacter (AZT) + phosphate-
phosphorus solubilising bacteria and Azospirillum can build dry ~ Solubilising bacteria (PSB), T+-75 % of RDN through inorganic
fodder and green fodder yield production from 7.8 to 11.3 % (4).  Sources + 25 % through farmyard manure (FYM) + AZT + PSB,

Considering the importance of integrated nutrient managementfor 157> % of RDN through inorganic sources + 25 % through poultry
improving fodder yield and soil health, there is a need to evaluate ~ Manure +AZT + PSB, Te- 100 % RDF of recommended NPK through

suitable combinations of inorganic fertilisers, organic manures and ~ inorganic sources +AZT + PSB, T--100 % RDF of recommended NPK

biofertilisers for sorghum grown under Kerala conditions. through organic sources + AZT + PSB). The growth parameters
recorded were plant height (cm), leaf length, leaf width, leaf-stem
ratio and days to 50 % flowering green fodder yield, dry fodder yield,
gross returns, net returns and benefit-cost ratio (BCR) was taken as
yield characters (5) and statistically analysed by using the General
R-based Analysis Platform Empowered by Statistics (GRAPES 1.0.0)
software developed by previous researchers (6).
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Results

Perusal of the data revealed that among the 2 varieties, the variety
Vi, CSH-24 MF proved to be the best performing variety with respect
to growth and yield characters. Plant height (199.21 cm) and leaf
length (62.98 cm) were found to be the highest for the variety V1. The
variety V-, Telangana Jonna recorded the lowest number of days to
attain 50 % flowering (Table 1). The green fodder yield (23.45 t ha)
and dry fodderyield (4.22 t ha?) were found the highest for variety V,
(Table2).

With regard to treatments, T; (100 % RDF of recommended
NPK through organic sources + AZT + PSB) recorded taller plants
(198.38 cm) with higher leaf length (64.16 cm) and lower number of
days to attain 50 % flowering (66.66) which was on par with Ts
(75 % of RDN through inorganic source + 25 % through poultry
manure + AZT + PSB) (Table 1). The treatment T recorded higher
green fodder yield of 23.86 t ha and dry fodder yield of 4.29 t ha!
and was found to be on par with Ts (Table 2). The highest gross
returns were recorded by the treatment T whereas the highest net
returns and BCR were recorded by the treatment Te.

Discussion

The results of the present investigation clearly indicated the
beneficial effect of integrated nutrient management on growth, yield
and economics of fodder sorghum. The superiority of T (100 % RDF
through organic sources + Azotobacter+ PSB) in terms of plant
height, leaf length and fodder yield can be attributed to the
combined and sustained nutrient supply from organic sources along
with enhanced nutrient availability through biofertiliser activity.

The findings are in close agreement with those of previous
researchers, who reported a consistent increase in sorghum yield
with increasing levels of NPK coupled with FYM application (7). The
improved performance under T7 in the present study may similarly
be due to improved soil fertility and synchronised nutrient release
throughout the crop growth period.

The positive influence of integrated use of fertilisers, organic
manures and biofertilisers observed in the present study
corroborates the findings of previous researchers, who reported
higher productivity of sweet sorghum with vermicompost

Table 1. Effect of integrated nutrient management practices on growth attributes and days to 50 % flowering in multi cut and dual-purpose

sorghum
Plant height Leaflength Leaf width . Daysto50%

Treatments (cm) (cm) (cm) Leaf stem ratio flowering
Variety 1 (CSH-24 MF) 199.21 62.98 6.56 0.35 75.61
Variety 2 (Telangana Jonna) 173.33 58.28 7.11 0.54 60.57
SEm (1) 0.903 1.092 1.325 0.136 0.35
C.D (p=10.05%) 2.626 3.175 NS NS 1.017
T1: 100 % RDF of recommended N through inorganic sources 190.22 59.94 5.80 0.50 68.83
T2: 100 % RDF of recommended N through organic sources 181.56 61.61 6.06 0.34 67.00
T3: 75 % of RDN through inorganic sources + 25 % through
vermicompost + AZT + PSB as seed treatment 5 g kg seed 182.60 58.56 5.58 0.29 70.50
T4: 75 % RDN through inorganic sources + 25 % through FYM + 172.22 59.22 541 1.06 69.33
AZT + PSB
Ts: 75 % of RDN through inorganic sources + 25 % through

Poultry manure + AZT + PSB as seed treatment 5 g kg seed 193.90 61.10 12.71 0.31 66.66
Te: 100 % RDF + FYM (inorganic + organic sources) + AZT + PSB
as seed treatment 5 g kg seed 185.00 59.83 6.07 0.31 67.33
T+: 100 % RDF of recommended N through organic sources +
AZT + PSB as seed treatment 5 g kg™ seed 198.38 64.16 6.26 031 67.00
SEm(t) 1.69 2.043 2.478 0.255 0.654
CD (p=0.05 %) 4914 8.255 NS NS 1.902

Note: Organic sources: Vermicompost; FYM: Farmyard manure; AZT: Azobacter chroococcum; PSB: Bacillus polymyxa; NS: non-significant.

Table 2. Effect of the integrated nutrient management practices on fodder yield, gross return, net return and BCR in multi cut and

dual-purpose sorghum

Treatments GFY (tha) DFY (t ha?)
Variety 1 (CSH-24 MF) 23.45 4.219
Variety 2 (Telangana Jonna) 16.67 3.029
SEm (¢) 0.063 0.053
C.D (p=0.05%) 0.184 0.154
T1: 100 % RDF of recommended N through inorganic sources 20.65 3.73
T2: 100 % RDF of recommended N through organic sources 17.01 3.15
Ts: 75 % of RDN through inorganic sources + 25 % through vermicompost + AZT + PSB as seed treatment 18.55 3.33
5gkg? seed ) )
T4: 75 % RDN through inorganic sources + 25 % through FYM + AZT + PSB 16.85 3.03
Ts: 75 % of RDN through inorganic sources + 25 % through Poultry manure + AZT + PSB as seed treatment

1 20.75 3.73
5gkg!seed
Te: 100 % RDF + FYM (inorganic + organic sources) + AZT + PSB as seed treatment 5 g kg! seed 22.73 4.08
T+: 100 % RDF of recommended N through organic sources + AZT + PSB as seed treatment 5 g/kg seed 23.86 4.29
SEm(2) 0.118 0.099
C.D (p=0.05 %) 0.344 0.288

Note: Organic sources: Vermicompost; FYM: Farmyard manure; AZT: Azobacter chroococcum; PSB: Bacillus polymyxa; GFY: Green fodder yield;

DFY: Dry fodder yield.
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combined with Azospirillum, PSB and recommended NPK under
rainfed conditions (8). In the present study, the enhanced plant
height and leaf length under T- and Ts indicated better nitrogen
availability through Azotobacter and improved phosphorus
availability due to PSB, which together might have promoted
vigorous vegetative growth.

The reduction in days to attain 50 % flowering under T,
which was on par with Tg and T,, may be attributed to improved
nutrient uptake and enhanced physiological efficiency, leading to
early crop maturity. Similar responses under integrated nutrient
management were also reported earlier (9), where superior green
and dry fodder yields of sorghum with combined application of RDF
and biofertilisers in clay loam soils.

Overall, the present study confirms that integrated nutrient
management involving organic sources and biofertilisers not only
enhances growth and yield of fodder sorghum but also improves
economic returns, thereby offering a sustainable and cost-effective
nutrient management strategy.

Conclusion

Based on the results, it can be concluded that superior growth and
yield of fodder sorghum were observed with the application of
100 % RDF of recommended NPK through organic sources along
with AZT and PSB (T+). Among the varieties evaluated, V; (CSH-24
MF) proved to be the best-performing variety with respect to
growth and yield attributes. Similar studies may be conducted to
identify suitable nutrient sources with different biofertilisers and in
other popular fodder crops of Kerala.

Acknowledgements

The authors are grateful to the ICAR-Indian Grassland and Fodder
Research Institute, Jhansi and Kerala Agricultural University for their
administrative and financial support for this research investigation.

Authors' contributions

SSR drafted the original manuscript and conducted the
investigation and data analysis. GG and AMR carried out the
investigation and reviewed and edited the manuscript. ASA
performed the analysis and compiled the references. All authors
read and approved the final manuscript.

Compliance with ethical standards

Conflict of interest: Authors do not have any conflict of
interests to declare.

Ethical issues: None

References

1. Devi S, Satpal, Talwar HS, Ramprakash, Goyal V, Goyal M, et al.
Physiological variability of sorghum [Sorghum bicolor (L.) Moench]
under salt stress. Forage Res. 2018;44(2):101-4.

2. Panwar AS, Shamim M, Ravisankar N, Ansari MA, Singh R, Prusty
AK. Influence of long-term fertilization with organic sources on
crop productivity and soil quality in rice wheat system under arid
and sub-humid conditions. Indian J Fertil. 2021;17(6):544-54.

3. Roy RN. Integrated plant nutrient systems: an overview. In:
Tandon HLS, editor. Fertilizers, organic manures, recyclable
wastes and biofertilizers. New Delhi: Fertiliser Development and
Consultation Organization; 1992.

4. Kumar S and Sharma BL. Effect of FYM, Nitrogen and Azospirillum
inoculation on yield and quality of fodder sorghum. Forage Res.
2002;28(3):165-8

5. Roy AK, Kumar D, Sharma, AK, Mall, AK, Malaviya DR and Kaushal,
P. Minimal Descriptors in Forage Crops. AICRP on Forage Crops
and Utilization, ICAR-IGFRI, Jhansi. 2017. p. 136.

6. Gopinath PP, Prasad R, Joseph B, Adarsh, VS. GrapesAgril:
collection of shiny apps for data analysis in agriculture. J. Open-
Source Software. 2021;6(63):3437.

7.  Choudhary AK, Thakur RC, Kumar N. Effect of integrated nutrient
management on protein content and protein yield in sorghum in
North-western Himalayas. Himachal J. Agric. Res. 2005;31(2):6-14.

8.  Kagne SV, Bavalgave VG, Waghmare MS, Bodake BL. Response of
fertilizers and organic manure on growth, yield and quality of
sweet sorghum. Asian J Soil Sci. 2008;3(2):313-15.

9. Deva S. Effect of tillage practices and nutrient management on
fodder yield of sorghum (Sorghum bicolor L. Moench), soil fertility
and microbial population. The Bioscan. 2015;10(1):173-76.

Additional information

Peer review: Publisher thanks Sectional Editor and the other anonymous
reviewers for their contribution to the peer review of this work.

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics,
NAAS, UGC Care, etc

See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting

Copyright: © The Author(s). This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution and reproduction in any medium, provided the
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/)

Publisher information: Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited,
Thiruvananthapuram, India.

Plant Science Today, ISSN 2348-1900 (online)


https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

