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Full Length Article

Growth and Development of Megathyrsus maximus cv. Mombasa is
Improved by Inoculation of Plant Growth-Promoting Microorganisms
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Abstract

The present study aimed to assess the initial development of Mombasa grass inoculated with plant growth-promoting
microorganisms. The experiment was conducted in a greenhouse using a completely randomized design. Mombasa grass was
inoculated with Azospirillum brasilense and Rhizophagus intraradices, isolated and combined. Sole inoculation of R.
intraradices or A. brasiliense improved the morphogenic parameters of Mombasa grass, resulting in a higher leaf appearance
and elongation rate, shorter time for the emergence of new leaves and a decrease of leaf senescence rate. The strategy of
isolated inoculation with A. brasilense increased aboveground biomass production (19%). All the inoculations notably
increased the SPAD index values and chlorophyll a concentration, with increments of 22 and 26%, respectively, reflecting an
increase in mineral content and crude protein in plants, whilst A. brasilense inoculation displayed a much stronger effect on
mineral content. These gains are attributed to the better root development of inoculated plants, which optimized nutrient
absorption. Results suggested that sole inoculation of A. brasilense or R. intraradices improved initial growth of Mombasa
grass; however, their combined application worked synergistically to stimulate root development and improved nutritional
status. Therefore, the combined application of these microbial inoculants seemed an alternative capable of optimizing the
initial growth of Mombasa grass for sustainable production. © 2024 Friends Science Publishers

Keywords: Bioinputs; Guinea grass; Microbial inoculation; Pasture; Sustainability

Introduction against biotic and abiotic stresses (Souza et al. 2015). These

microorganisms can engage in mechanisms ranging from

Livestock production in pastures demonstrates the resilience
of tropical forage grasses, however, their sustained exposure
to stressful conditions compromises their physiology (Li et
al. 2009), limiting productivity and reflecting in poor
livestock management practices. The stress imposed on
plants can be alleviated using sustainable tools, among
which biological inputs play a significant role, improved the
tolerance of plants to physiological disturbances caused by
factors biotics and abiotic (Colla et al. 2015).

Among the bio inputs available in the market,
microbiological inoculants composed of fungi or strains of
rhizobacteria are utilized in diverse agriculture crops and
frequently denominated as plant growth-promoting
microorganisms (PGPM) (Brazil 2020). Their primary
function is to enhance plant growth and provide protection

biological nitrogen fixation, phosphorus solubilization,
resistance to soil pathogens, and an increase in root surface
area (Bashan et al. 2012; Yasmin et al. 2016; Majeed et al.
2022), thereby providing plants with increased nutrient and
water uptake.

Plant growth-promoting mechanisms, mediated by
rhizobacteria and mycorrhizal fungi, demonstrate significant
potential for optimizing plant development (Nadeem et al.
2014; Rouseaux et al. 2020; Dawood et al. 2023). These
microorganisms can establish a synergistic relationship
between themselves and between species of plants,
maximizing their effectiveness in promoting the growth of
host plants. Studies have shown that fungal structures
function as a communication route for bacteria, facilitating
their penetration into the epidermis of the root tissue, while

To cite this paper: Silva HSD, TM Vieira, BEFD Santos, IDC Dutra, NVD Silva, NT Cruz, RR Jardim, JAS Junior, TPRD Santos, EMV Porto, DD Fries, FA Teixeira (2024). Growth
and development of Megathyrsus maximus cv. Mombasa is improved by inoculation of plant growth-promoting microorganisms. Intl J Agric Biol 31:410-416
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Forage production, morphogenetic and structural
components, and nutritional value of tropical grasses in
the semiarid condition

Producao de forragem, componentes morfogénicos e
estruturais e valor nutricional de gramineas tropicais
em condicao semiarida
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Highlights

Some cultivars of Urochloa and Megathyrsus adapt better to semiarid conditions.
Cultivars Marandu and Piata had higher forage mass and water use efficiency.
Cultivar Kennedy had the highest TDN and DMD values.

Abstract

The objective of this study was to evaluate the forage mass, morphogenetic and structural characteristics,
and nutritional value of tropical forage grasses in semiarid conditions. Nine grasses were evaluated,
namely, three cultivars of Urochloa brizantha (Marandu, MG4, and Piata); Urochloa decumbens cv. Basilisk;
Urochloa humidicola cv. Llanero; Urochloa ruziziensis cv. Kennedy; and three cultivars of Megathyrsus
maximum (Massai, Mombaca, and Tanzania). The experiment was laid outin a randomized complete block
design in a split-plot arrangement in which the main factor were the grass cultivars and the secondary
factor the seasons, with five replications per treatment. The statistical model included the fixed effect
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Exogenous phytohormones and growth-promoting
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Abstract. The use of plant growth-promoting bio-inputs has been widely disseminated as a means
to optimise pasture production processes. This study was conducted to evaluate the effects of
applying exogenous phytohormones along with different microorganisms on the productive
characteristics of Basilisk grass (Urochloa decumbens). The experiment was conducted in a 4x2
factorial design, in a completely randomised layout, evaluating four microorganism inoculations
(no inoculation; Azospirillum brasilense + Pseudomonas fluorescens; Rhizophagus intraradices;
A. brasilense + P. fluorescens + R. intraradices), combined or not with an exogenous
phytohormone based on cytokinin, gibberellin and auxin. The results showed that inoculation
with plant growth-promoting microorganisms stimulated an increase in root volume. In addition,
the presence of the microorganisms increased the concentration of chlorophyll pigments,
resulting in a 14% increase in the crude protein content of Basilisk grass compared with the
control. The use of exogenous phytohormones also resulted in higher concentrations of total
chlorophyll pigments and crude protein content, with increase in 25% and 9.7% respectively. The
combined use of bacteria and mycorrhizal fungi, along with exogenous phytohormones, increased
the accumulation of forage mass and leaf biomass. The combination enhanced carbohydrate
accumulation in the leaves of Basilisk grass, thereby improving its nutritional quality. Therefore,
considering the evidence found in this research, it becomes evident that the application of
exogenous phytohormones, when combined with the inoculation of 4. brasilense, P. fluorescens,
and R. intraradices, represents a strategy to enhance the productivity of Basilisk grass.

Key words: diazotrophic bacteria, Urochloa decumbens, arbuscular mycorrhizal fungi, plant
growth regulator.
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The quality and fermentation of the total diet containing BRS
capiacu or sugarcane with or without urea

N.V. Silva’, A.J.V. Pires, L.C. Dutra, H.S. Silva, B.E.F. Santos, M.S. Nogueira,
N.T. Cruz, A.P.G. Silva, L.S. Teixeira, G.R.S. Oliveira, G.C. Dutra and
L.S. Teixeira

State University of Southwest of Bahia, BR45700-000 Itapetinga, Bahia, Brazil
*Correspondence: nvszootecnista@gmail.com

Received: April 3", 2025; Accepted: August 18", 2025; Published: August 28*, 2025

Abstract. The objective of this study was to evaluate total diet silages in PVC silos, containing
BRS Capiagu or sugarcane with or without urea. The experimental design was completely
randomized with a 2x2 factorial arrangement with ten replicates, with one of the roughages
(sugarcane or Capiagu) being with or without urea (2% urea on a dry matter basis). No interaction
was observed between the bulk and urea factors for the variables analyzed. Diets containing
sugarcane presented greater gas losses and lower pH. In contrast, effluent losses and dry matter
recovery were higher in diets containing BRS Capiagu. Ammonia nitrogen levels were influenced
by both the type of roughage and the addition of urea, being higher in diets with urea and those
containing BRS Capiagu. Diets with BRS Capiagu also resulted in higher levels of ash, NDF,
ADF, hemicellulose, cellulose, and lignin. The addition of urea, in turn, reduced lignin levels.
The levels of ADIN and NDIN were higher in diets with BRS Capiagu and lower in those with
sugarcane, while urea reduced ADIN. For NFC, there was an effect of roughage and urea, with
higher values observed in diets with sugarcane and with the addition of urea. The highest iNDF
levels were found in diets with BRS Capiagu and without urea. Protein fractionation showed that
the addition of urea increased fraction A and reduced fractions B1+B2 and C. Fraction B3 was
higher in diets with sugarcane. Fraction C showed higher levels with BRS Capiagu and when urea
was not added. Sugarcane resulted in higher levels of fractions A+B1 and lower levels of B2 and
C, a pattern opposite to that observed with BRS Capiacu. Similarly, urea increased fractions
A+B1 and decreased fractions B2 and C. The addition of urea to the diets promoted changes in
the carbohydrate and protein fractions, improving the composition. Regarding the roughage used,
sugarcane presented better fermentation parameters when purchased from Capiagu.

Key words: chemical composition, conservation, fermentation, total mixed ration.
INTRODUCTION

Ruminant production is an important factor in the Brazilian agricultural economy,
exerting a significant impact on the national livestock scenario. Production systems,
which vary in intensity (extensive, semi-intensive, and intensive), share a dependence
on the use of forage as the basis of animal feed. In this context, the efficient management
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REVIEW
Alternatives for the recovery and renewal of degraded pastures

Natan Teles Cruz**'"', Daniel Lucas Santos Dias?>, Daniela Deitos Fries®**', Renata Rodrigues
Jardim**, Braulio Maia de Lana Sousa®*’, Aureliano José Vieira Pires®’, Barbara Louise Pacheco
Ramos

Abstract - This review aimed to approach the dynamics of pasture degradation, relating its causes and forms
of recovery and/or renewal. Despite being based on extensive systems, Brazilian agriculture faces serious
problems related to pasture degradation. The reduction in forage productivity directly affects the production
system, having negative impacts on the economy and the ecosystem. Factors such as the choice of forage
species, grazing management and the use of fire are the main factors responsible for the degradation of
pastures in Brazil, causing an environmental and productive imbalance. However, it is possible to stop the
progress of degradation and resume system productivity using pre-defined techniques in accordance with the
objective of the production system. Furthermore, pasture recovery techniques are efficient for the resumption
of productivity, and environmental protection, by helping to reduce greenhouse gases. Nevertheless, more
research is needed to prove and consolidate pasture recovery techniques in the environmental, economic, and
social scope.

Keywords: Degradation. Greenhouse Gases. Integrated Systems. Tropical Forage.
Alternativas para recuperacao e renovacao de pastagens degradadas

Resumo - Objetivou-se com essa revisdo abordar sobre a dindmica de degradacdo de pastagens, os fatores que
ocasionam essa degradacdo, bem como as formas de recuperacdo e renovacdo de areas degradadas e seus
efeitos na agropecuaria. Apesar de ser baseada em sistemas extensivos, a agropecudria brasileira enfrenta
sérios problemas relacionados a degradacdo de pastagens, pois a reducdo da produtividade forrageira afeta
diretamente o sistema produtivo causando impactos negativos na economia e no ecossistema. Fatores como
escolha da espécie forrageira, manejo do pastejo e utilizacdo de fogo sdo os principais responsaveis pela
degradacdo de pastagens no Brasil, causando desequilibrio ambiental e produtivo. No entanto, é possivel
barrar o avango da degradacdo e retomar a produtividade dos sistemas utilizando técnicas pré-definidas de
acordo com o objetivo do sistema produtivo. Ademais, as técnicas de recuperacdo de pastagens mostram-se
eficientes para a retomada de produtividade e protecdo ambiental, através do auxilio na reducdo de gases de
efeito estufa. No entanto, sdo necessarias mais pesquisas que comprovem e consolidem as técnicas de
recuperacao de pastagens no &mbito ambiental, econdmico e social.

Palavras-chave: Degradagdo. Forragem Tropical. Gases de Efeito Estufa. Sistemas Integrados.
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NUTRICAO DE RUMINANTES COM USO DO FENO
DE CAPIM ELEFANTE AMONIZADO

(Ruminant nutrition with the uso of hay of elephant grass ammonized)
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RESUMO

Objetivou-se avaliar as caracteristicas quimicas e nutricionais do feno de capim elefante amonizado com diferentes
niveis de ureia (0,0; 0,5; 1,0; 1,5 e 2,0% da matéria seca). O delineamento experimental foi o inteiramente
casualizado e a estimativa dos coeficientes de regressdo foi feita através do teste T de Student (5% de
significancia). Os dados também foram submetidos a analise multivariada, utilizando a distancia de Gower e o
método UPGMA de agrupamento, além disso, foram submetidos a anélise de componentes principais. O aumento
das doses de ureia ndo alterou os teores de matéria seca, hemicelulose e material mineral do feno de capim elefante.
Houve reducéo das fragdes fibrosas com o aumento das doses de ureia, contudo, houve aumento linear dos teores
de digestibilidade da matéria seca (DMS), proteina bruta, nutrientes digestiveis totais (NDT) e nitrogénio
amoniacal. Observou-se, através da analise multivariada, que os carboidratos ndo fibrosos, NDT e DMS, foram as
variaveis que mais contribuiram com os resultados observados para o tratamento com 2,0% de ureia. Através da
analise de Cluster, foi possivel visualizar a formag¢ao de dois grupos, sendo o primeiro formado pela utilizagao de
2,0% de ureia, que se destacou na composi¢ao bromatoldgica do feno de capim elefante, e o segundo grupo pelas
demais doses de ureia, divididos em dois subgrupos. Em conclusdo, entre as doses estudadas, recomenda-se a
adigdo de 2,0% de ureia ao capim elefante desidratado, pois altera beneficamente a composicao nutricional do feno
de capim elefante, principalmente os componentes da fragdo fibrosa.

Palavras-chaves: Amonizagdo, conservagao, digestibilidade, graminea, nitrogénio.

ABSTRACT

The objective of this study was to evaluate the chemical and nutritional characteristics of ammonized elephant
grass hay with different levels of urea (0.0, 0.5, 1.0, 1.5 e 2.0% of dry matter). The experimental design was
completely randomized and the regression coefficients were estimated using the Student's T test (5% significance).
The data were also submitted to multivariate analysis using the Gower distance and the UPGMA method of
grouping, in addition, they were subjected to principal component analysis. There was a reduction in fibrous
fractions with an increase in urea doses, however, there was a linear increase in the contents of digestibility of dry
matter (DDM), crude protein, total digestible nutrients (TDN) and ammoniacal nitrogen. It was observed through
multivariate analysis that non-fibrous carbohydrates, TDN and DDM were the variables that most contributed to
the results observed for the treatment with 2.0% urea. Through the Cluster analysis it was possible to visualize the
formation of two groups, the first formed by the use of 2.0% urea, which stood out in the bromatological
composition of elephant grass hay and the second group by the other doses of urea, divided into two
subgroups.Thus, it is possible to conclude that among the studied doses, the addition of 2.0% urea to the dehydrated
elephant grass is recommended, as it beneficially alters the nutritional composition of elephant grass hay, mainly
the components of the fibrous fraction.

Keywords: Ammonization, conservation, digestibility, grassy, nitrogen.
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