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Accessible and informative field tests for soil health: shade trees in coffee 
systems sustain life above and belowground  

 

Camillone, N.,1 Bruns, M.A.,1 Villalobos, J.E.2 

 

1 The Pennsylvania State University, United States of America 
2 EARTH University, Costa Rica 

Keywords: soil health, soil testing, biological activity, sustainable soil management, shade-grown coffee, agroforestry, 
farmer empowerment, Central America  

 

Introduction, scope and main objectives  

Soil health, the capacity of soil to support life, is of critical concern in achieving agricultural 
sustainability and food security in a world where a third of the agricultural land is moderately or 
highly degraded. The ability to monitor soil health status is critical to its conservation, but this 
remains a challenge in many global regions where testing services are not available or are 
prohibitively expensive. This project's objective was to evaluate field-based, low-cost soil health 
test options vis-à-vis laboratory analysis of soil biological health status through an international 
cooperation among scientists, agricultural advisors, and producers of shade-grown coffee in Costa 
Rica. Compared to sun-grown coffee, shaded agroforestry coffee management diversifies 
agricultural products, multiplies sources of food and income for farmers, and provides habitat for 
beneficial organisms such as birds.  

Methodology  

Our field-based soil health tests evaluate soil functions and properties essential for life without 
relying on expensive equipment: for example, aggregate stability is estimated by a slaking test; 
resistance to runoff demonstrated by a water infiltration test; and capacity for nutrient cycling by 
decomposition is evidenced by content of organic matter fragments. Here, we describe our field 
tests and compare their Results with quantitative chemical and biomolecular laboratory analyses for 
volcanic soils on Costa Rican coffee systems with and without the integration of fruit trees for 
shade.  

Results  

We found that laboratory analyses supported the Results of field tests indicating greater soil health 
and microbial activity in shade- grown coffee systems, with a similar level of difference between 
the two management practices detected using field- or lab-based methods.  

Discussion  

These simple field tests have multiple applications, as educational tools for visually demonstrating 
soil health concepts and as readily accessible evidence of soil health status to empower farmers and 
agricultural advisors in decision making.  

Conclusion  

Our project found that both field- and lab-based soil health tests indicate the importance of shade 
trees in coffee systems for stimulating soil biological activity and protecting soil health. Going 
forward, we propose that broader development of low-cost soil testing methods is needed to equip 
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Agroforestry as an effective practice for sustainable soil management in olive 
orchards in Morocco  

 
Zayani, I.,1,2 Bouhafa, K.,2 Ammari, M.,1 Ben Allal, L.1 

 

1 Faculty of Science and Techniques of Tangier, Morocco 
2 National Institute of Agricultural Research of Meknes, Morocco 

Keywords: soil fertility, soil organic matter, mineral nutrition, olive oil quality, agroforestry, yield, olive orchards, 
annual crops, Morocco 

 

Introduction, scope and main objectives  

Agroforestry is an agroecological practice. It has shown great potential to fill the gaps between 
providing food security and enhancing soil fertility. It often involves combining one or more woody 
species with annual crops to obtain a mixed farming system, sustainably managed to produce and 
protect the environment. Agroforestry intercropping systems present an integral part of traditional 
Mediterranean agriculture, including olive-based intercropping systems. However, a clear vision of 
soil fertility and productivity of the olive trees under agroforestry systems is still lacking. Therefore, 
this work aimed to investigate the effects of intercropping crop type on soil fertility and olive trees' 
mineral nutrition, productivity, and quality of their products.  

Methodology  

The experiment was performed under field conditions in the Saiss region of Morocco. It was 
designed in a randomized complete block with three replications. The factor studied is annual crop 
type. Five treatments were applied (olive-chickpea intercropping system, olive-faba bean 
intercropping system, olive-lentil intercropping system, olive-soft wheat intercropping system, and 
olive trees in a monoculture system). From each treatment, samples were collected at different 
periods of measurement. These samples were the subject of laboratory analysis to monitor the 
changes in soil fertility level, olive leaf macronutrient content, olive yield, olive oil content, and 
quality.  

Results  

Our Results show that soil organic matter records high values in April and July in intercropping 
systems compared to olive trees in monoculture. At the end of the experiment, using intercropping 
systems in the olive orchard significantly improved the soil organic matter content. Olive-chickpea 
and olive-lentil treatments present respectively 0.9 percent and 0.8 percent compared to 0.5 percent 
in control plot. In addition, leaf potassium levels were affected by intercropping systems in the olive 
fruit set stage. However, the intercropping systems did not affect the olive yield and quality. In all 
the systems studied, the fresh fruit weight is above 2.43 g, and the mesocarp: endocarp fresh weight 
ratio is on the order of 3, which characterizes the olive fruits destined for olive oil production. Thus, 
free acidity and Peroxide values were within the range for characterizing oil as Virgin olive oil 
(IOC, 2019.).  

Discussion  

This investigation contributes to the ongoing Discussions about the effectiveness of agroforestry 
systems in soil fertility enhancement correlated to farm production and food security taking 
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environmental problems into account. Consequently, the use of intercropping systems is an 
ecological way to enhance soil fertility. It can increase soil organic matter and make agricultural 
practices for annual crops profitable, even for the olive trees. On the other hand, the use of 
intercropping systems did not affect trees yield and the quality of the olive products when 
investigating the effect of intercropping crops on the latter.  

Conclusion  

The findings suggested that using agroforestry intercropping systems can be an effective practice 
for the sustainable production of olive orchards. It could optimize olive tree productivity, preserve 
soil fertility, and ensure more returns to farmers.  
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microbes specific to fertile soils and glycophyte plants, as well as seasonality. In contrast, the 
rhizosphere and tissues of K. ewersmanniana are inhabited by a relatively large quantitative and 
qualitative microorganisms. Therefore, this halophyte is a valuable fodder crop, which is also 
successfully used to reclamation saline desert areas.  

Conclusion  

As a Result of the work, low isolation and diversity of halotolerant fungi and bacteria from soil 
samples and plants of the Aral Sea region were shown. In the same time the presence of identified 
groups of microorganisms in the soil under such harsh conditions allows us to hope for the success 
of remediation projects carried out in the Aral Sea region, which aim to fix shifting sands and create 
pastures.  
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Available phosphorus in soils of conventional and agroecological orchards of 
Chaco, Argentina 
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1 Instituto Nacional de Tecnología Agropecuaria, Argentina 
2 Consejo Nacional de Investigaciones Científicas y Técnicas, Argentina 
3 Universidad Nacional del Nordeste, Argentina  

Keywords: anthrosols, fertilization, family farming  

 

Introduction, scope and main objectives  

The World Reference Base, or WRB, is a soil classification system endorsed by the International 
Union of Soil Science, and has established a reference soil group called Anthrosols, which groups 
soils with outstanding characteristics resulting from human activities. Soils under orchards are 
modified by man by permanent removal, addition of manures and/or fertilizers, addition of mulch of 
different origins, among other practices. The aim of this study was to determine the available 
phosphorus content in horticultural systems in Chaco province, and to observe if there were 
significant differences in both treatments.  

Methodology  

Fourteen orchards were selected, 7 under each type of management, located in urban and periurban 
soils of the departments of Comandante Fernández, Sargento Cabral and General Güemes, which 
have a high proportion of family horticultural activity in the Chaco. Agroecological systems (AE) 
were characterized by applying organic amendments, such as compost and vermicompost, and 
conventional systems (CO) by using mineral fertilizers, more precisely Triple 15 (NPK) fertilizer. 
In each orchard we analyzed texture, total organic carbon (TOC), available phosphorus (P), total 
nitrogen (Nt), and soil pH. Descriptive statistics and non-parametric analysis of variance (Kruskall 
Wallis) were performed. Associations between soil physical and chemical attributes were analyzed 
through Pearson correlations.  

Results  

In every case, the soils evaluated were neutral to slightly basic, the texture was loamy to sandy 
loam, with average silt+clay values higher than 41 percent. TOC contents corresponded to values 
considered moderately well supplied to high in organic matter (mean of 1.86 g.kg-1 TOC), with no 
significant differences between treatments, but with a generally higher tendency in the AE orchards. 
Although the soils of the province of Chaco are very well supplied with phosphorus, in this study 
values higher than those typical of the area were observed. Soils under conventional management 
showed higher phosphorus content at both depths, being higher in the upper stratum (maximum 
value of 250 ppm). At 0.05 m, 106.88 ppm and 164.84 ppm were measured for AE and CO on 
average, respectively, and at 0.20 m, 95.59 and 157.63 ppm were measured for AE and CO on 
average, respectively.  
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Discussion  

Anyway, the differences between both types of management do not show significant differences. 
The points where the highest P values were recorded coincide with the highest Nt and TOC values.  

Conclusion  

It can be presumed that the extreme values of conventional orchards are attributable to the mineral 
fertilizers they use year after year. We can highlight the importance of studying the soils known as 
Anthrosols.  
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Discussion  

Due to creation of complex compounds, chelating agents increase nutrients bioavailability in soil, 
what allows for wider utilization of soil nutritional potential. Used as mineral fertilizers additive, 
they enhance supplementation in plants. Containing various easy- accessible carbon sources, 
metabolites also boost microbial life in soil, including numerous plant-growth promoting bacteria 
groups, what also indirectly increase bioavailability of nutrients. Another advantage of bacterial 
metabolites could be cost-efficient production. Thanks to these properties microbial biofertilizers 
could not only meet current agricultural needs, by providing efficient nutrition. They could also 
help to build safe agriculture future generations, due to development of sustainable fertilization 
management and limitation of chemical fertilizers use.  

Conclusion  

The obtained results allowed for the development of an effective strategy for the production of 
biocomponents that can be used for the production of innovative bio-fertilizers, fulfilling the 
potential of bacterial metabolites as an important addition to agriculture.  
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Biodegradable plastics: effects on functionality and fertility of two different soils  
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Keywords: biodegradable plastics, soil quality, soil respiration, soil microbial activity, soil enzyme activities  

 

Introduction, scope and main objectives  

In agriculture, the use of soil biodegradable mulch films could represent an alternative to 
conventional plastics films to reduce the plastic waste which is more difficult to recycle at the end 
of the crop cycle. However, biodegradable mulch films incorporation in soil due to its nature is not 
merely a physical but also a biogeochemical input, and therefore it is expected to influence the soil 
quality by affecting its functions (Bandopadhyay et al., 2018). Therefore, the eco-compatibility of 
biodegradable plastics (BDP) needs to be evaluated for their impact on different soil functions. The 
objective of this study was to understand the effect of increasing amounts of BDP (from 0 to 1 
percent) on soil functionality in two soils: a loamy and a sandy soil. Our aim was to determine 
which amount of BDP and derived carbon (C) affect soil functionality measured by the use of 
chemical and biochemical parameters (growth and activity of the microbial biomass, nitrogen (N) 
availability, and soil enzyme activities), which are fundamental in determining soil functionality.  

Methodology  

A laboratory experiment was conducted over one year on the two soils and the BDP used were 
commercial biodegradable mulch films made of Mater-Bi (grade EF04P) and certified according to 
the European standard EN 17033:2018 (specifically designed for biodegradable mulch films). The 
amount of BDP added in the four treatments was 10 (P10), 100 (P100), 1 000 (P 1 000), and 10 000 
(P10 000) mg of BDP per kg of dry soil. The P100 treatment (100 mg/kg soil) corresponds to the 
mean annual quantity of BDP material incorporated into the soil (EN 1 7033 suggests 0.0063 
percent = 63 mg/kg calculated based on mean characteristics of BDP), whereas the P10000 
treatment corresponds to a loading rate of 1 percent, the quantity recommended in EN 17033 and 
used for certification purpose; this quantity corresponds to a high number of mulching treatment in 
the field. The BDP were added as small fragments (<2 mm) and carefully mixed with the soil. 
Sampling was carried out at 0, 28, 56, 112, 168, 224, and 350 days of incubation. Soil respiration 
was simultaneously measured for 35 days with a distinct incubation developed at the same 
conditions.  

Results  

The addition of C from BDP influenced the processes linked to the C and N cycles, with positive 
effects on soil microbial biomass, even if the extent of the processes was significantly influenced by 
the physicochemical characteristics of the soils considered. Indeed, C and N dynamics and enzyme 
activities were strongly affected by soil texture, independent of the BDP dose added. The lower 
doses of BDP (P10, P100, and P 1 000) induced results that were comparable to those of the 
control, indicating that their addition to the soil did not affect the soil biochemistry. Only the 
highest dose of BDP (P 10 000) stimulated growth of the microbial biomass, increased C 
mineralization, and increased immobilization of available N.  
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inceptisol  

 

Introduction, scope and main objectives  

Except in organic agriculture, nitrogen (N) and phosphorus (P) are mainly supplied through 
fertilizers, which are easily water soluble in nature. Thus, fertilizer is an inevitable part of modern 
agriculture. These fertilizers often resulted flushed release of plant nutrients, which is responsible 
for temporary nutrient toxicity. Unused nutrients either become unavailable to plants due to several 
complex reactions in soil or get lost and contaminate the environment. Indeed, inclusion of 
controlled/slow release mechanisms in fertilizers could curb the flash nutrient release. This is 
possible through coating of commercial grade fertilizers and loading of nutrients in polymeric 
backbones.  

Methodology  

We emphasized on synthesis, characterization and performance evaluation of PVA/starch/bentonite 
polymeric blend based controlled release DAP formulation (CRDAPs), monitoring of controlled 
release mechanism in water and soil medium and compared against uncoated di-ammonium 
phosphate (DAP), study of N and P recovery efficacy of wheat (Triticum aestivum L.) from these 
CRDAPs treated soils (Inceptisol and Vertisol) with or without Aspergillus awamori inoculation. 
The PVA/starch/bentonite polymeric blends were synthesized by taking different weight-based 
combinations of PVA, wheat starch and clay fractioned bentonite and synthesized by using graft 
polymerization. Porosity, water absorption ( percent), polymeric density were determined using 
standard protocols; whereas crystallinity index and polymeric structure were assessed through XRD 
and TEM. Surface morphology and functional analysis through SEM and FTIR, respectively.  

Results  

The XRD, FTIR and TEM recognized the compatibility of bentonite with starch/PVA blend; 
whereas, SEM images revealed several micropores in PVA/starch/bentonite polymeric blends. The 
X-ray diffraction (XRD) analysis revealed that increasing bentonite content (0-20 wt percent) in 
PVA/starch/bentonite polymeric blends resulted increased relative crystallinity index (16.8 to 38.6  
percent); in contrary, porosity and water absorption decreased. Half-life of PVA/starch/bentonite 
polymeric blends ranges between 27 and 74 days, but biodegradation accelerates under Aspergillus 
awamori (half-life 20-51 days), and Trichoderma viride (half-life 25-71 days) inoculated soil. 
Overall, greater bentonite content stabilizes the structure of polymeric blends. The DAP was 
encapsulated at 0, 4 and 8wt percent. Nitrogen and P release data were well fitted to Korsmeyer-
Peppas model, the model parameter revealed that N and P release from all CRDAPs were followed 
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Bioenergy, healthy soil and nutrition: an exploration of the links for win-win 
opportunities  
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Introduction, scope and main objectives  

Nutrition security has gained attention in global development discourse, and is crucial to achieving 
the Sustainable Development Goals, particularly SDG2: zero hunger. At least 12 of the 17 goals 
contain indicators that are highly relevant to nutrition (Scaling up nutrition, n.d.). However, as 
pressure on global agricultural systems increases due to rapidly growing populations and climate 
change, nutrition security and the ability to ensure and maintain healthy diets is threatened. 
Affordable, reliable, sustainable, and modern energy access for all is recognized in Agenda 2030 
under SDG7 but also interacts with the achievement of almost all other SDGs. Modern bioenergy, a 
form of renewable energy produced from organic matter, has the potential to aid in the achievement 
of the SDGs, particularly for climate targets and nutrition, when managed in an appropriate and 
sustainable manner. The Global Bioenergy Partnership (GBEP) and FAO has been collaborating to 
develop and release a Literature Review aimed at collecting and analyzing the available evidence 
most relevant to the relationship between bioenergy and nutrition. The literature review identifies 
the various positive interlinkages between bioenergy and nutrition that have been explored in 
existing research, especially implications on food security and better nutrition, and the impacts on 
agricultural land and soil quality, which could influence nutrient contents of food.  

Methodology  

This study was conducted through a review of recent literature on bioenergy and nutrition (from 
2006. to 2021.). Articles analyzed for the literature review consisted of peer-reviewed papers, 
technical papers, and documents prepared by nonprofit organizations and governments. 42 articles 
were identified through internet searches, specifically Google Scholar, whilst remaining articles 
were provided by the Partners and Observers of the Global Bioenergy Partnership (GBEP), after a 
request for specific examples and good practices at national and local level.  

Results  

The literature review identifies the links between bioenergy and nutrition, and the ways in which 
bioenergy can be deployed to improve global nutrition. The strongest links between bioenergy and 
nutrition, as identified in the research, include: improved soil quality through various stages of the 
bioenergy value chain; enhanced rural livelihoods and income diversification from biomass 
production for bioenergy; use of modern bioenergy to better cooking practices and reduce indoor air 
pollution; and use of bioenergy in cold chains.  
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Discussion  

The production and use of bioenergy as part of integrated, sustainable production systems, offers 
potential to aid in the maintenance and enhancement of nutrition security. Bioenergy production and 
its byproducts offer the opportunity to facilitate nutrition security by improving soil quality through 
mechanisms such as phytoremediation, multiple cropping systems, and the use of biochar and 
digestate as soil amendment. Biomass production for bioenergy additionally presents an opportunity 
to diversify income, particularly of rural and smallholder farmers, which in turn can have positive 
impacts on food security.  

Conclusion  

The findings from the articles reviewed evidence multiple indirect or implied linkages between 
bioenergy, improved soil quality and nutrition that provide great opportunities for future research 
and collaborations aimed to address food security and better nutrition.  
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Discussion  

The results of this study were obtained after aggregating the results of analyses by spatial entity and 
by time using data not originally collected to monitor soil status at the national scale. The 
distribution of the samples was not controlled on the national territory. Despite the statistical 
procedures implemented, it is not possible to exclude possible biases related to the collection 
method.  

Conclusion  

The overall decline in nutrients availability in soils encourages vigilance and soil fertility 
monitoring through regular soil testing. The BDAT proved its usefulness for the long-term 
monitoring of soil fertility. Despite the fact that soil chemical fertility is apparently well managed in 
France, its decrease may endanger food security even in developed countries.  
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Introduction, scope and main objectives  

In sub-Saharan Africa, most soils have low intrinsic fertility and exported nutrients are not 
adequately replaced. Agricultural constraints, including salinization and low soil fertility, and water 
deficit Results low production, food insecurity, and low farm incomes and affects rural agricultural 
households (FAO, ((2003). In Senegal, it is even more evident that the constraints related to climate 
change, including rising temperatures, drought, erosion, salinization led to low soil fertility with a 
low level of production, food insecurity, and low agricultural incomes for agricultural households. 
The need for appropriate solutions has become more urgent. Improving soil fertility could lead to 
rural and national economic growth, lead to long-term food security and improve farmers' living 
standards, while mitigating environmental degradation, one of the main causes of which is climate 
change. Smallholder farmers as well as the organizations that support them, face the double 
challenge of increasing food production while adapting to climate change. To overcome these 
constraints, among the recommended solutions is the Integrated Soil Fertility Management (ISFM). 
Defined as an approach based on knowledge intensity, rather than input intensity, ISFM uses local, 
traditional, and scientific knowledge and integrates it into technologies promoting sustainable 
natural resource management systems (AGRIDAPE, 2008). The benefits of soil fertility 
management have been known for a long time which include reversing the trend caused by a 
gradual deterioration of agricultural soils. There is therefore a range of initiatives aimed at 
improving soil fertility with techniques of fertilization, organic and inorganic amendments, 
inoculation with microorganisms, improving plant production and good agronomic practices as well 
as land use systems such as agroforestry. As mentioned before, ISFM is approach and knowledge 
intensive, rather than a specific practices. Thus, for a wide scale adoption of ISFM, a lot of training 
and capacity building of the smallholder farmers on a wide range of options is required. It is in this 
context that the Adaptation and Valorization of Entrepreneurship in Irrigated Agriculture 
(AVENIR) project intervenes through the Climate-Smart Agriculture (CSA) approach in the regions 
of Sedhiou and Tambacounda in Senegal, to contribute to the improved socio-economic well-being 
and the resilience of agricultural households.  

Methodology  

In its approach, AVENIR aims to directly reach about 10,000 women and young people from 
agricultural households (70 percent women and 30 percent young people) through several themes, 
including Integrated Soil Fertility Management (ISFM). The implementation of this will be done at 
the level of the demonstration sites chosen in the departments of the two pilot regions through 
training modules aligning theory and practice. Thus, particular emphasis will be placed on learning 
through practice, in order to enable agricultural households to better understand the issues related to 
integrated soil fertility management.  
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Results  

In this start-up phase, field survey activities with targets have allowed us to better understand their 
perceptions of climate change. Thus, targeted agricultural households are aware of climate change 
and its exposures and the diversity of sustainable soil management practices.  

Discussion  

In the AVENIR project, ISFM's interventions aimed at increasing agricultural production for 
healthier diets for food and nutrition security, will be done through agroforestry, organic 
amendment (manure, compost, mulching etc.) and adapted fertilization (Deep Placement of Urea 
(PPU) and micro dose). The impact of these different interventions will have a positive effect on the 
sustainability of production and strengthen the capacity of agricultural households to adapt and be 
resilient to climate variations.  

Conclusion  

Overall, the Integrated Soil Fertility Management Interventions in this project will lead to the 
adoption of an environmentally friendly technical route, contributing to the food security of rural 
populations by increasing crop yields and production levels.  
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Introduction, scope and main objectives  

The climate and the predominant animal husbandry system in Southern Brazil make maize crops for 
silage production strategic for food security of dairy herds. Maize silage is important for animal 
nutrition, milk production and contributes to preserve the income of rural producers in the face of 
extreme weather events. Despite its importance, most Brazilian research evaluate soil management 
effects on maize grain yield, leaving gaps in the knowledge about maize for silage production. This 
study aimed to evaluate the effects of chiseling and winter cover crops on soil chemical attributes 
related to its fertility in a production system with maize for silage production, as well as 
aboveground biomass yield of winter cover crops and maize crop.  

Methodology  

The experiment started in 2018 in Roca Sales Municipality, Rio Grande do Sul State, Brazil. The 
soil was clay loam texture and was classified as Inceptisols. The experiment design consists of 
completely randomized blocks in split-plots with three replications. The main plots (12.5 m x 60 m) 
were related to perform or not chisel plowing after maize harvest and before winter cover crops 
sowing. The subplots (12.5 m x 5 m) corresponded to different winter cover crops [1- oat (Avena 
spp.), 2- oat+vetch (Vicia sativa), 3- radish (Raphanus sativus), 4- fallow (spontaneous plants)]. 
Soil sampling occurred after harvest in the 0-10 and 10-20 cm layers in 2018, 2019., and 2020. 
Aboveground biomasses yield (dry matter) was evaluated in winter cover crops and in maize crop 
in the same years. Winter cover crops were desiccated and the maize directly sown above straw. 
Soil samples were analyzed for pH (in water, 1:1 ratio), cation exchange capacity (CEC) and 
available phosphorous (P) (Mehlich 1). The results were analyzed according to linear mixed model, 
considering the soil layers independently (p<0.05). Pairwise comparison was performed as a post 
hoc analysis.  

Results  

Considering main plots, lower pH and higher CEC were assigned by chisel plowing in both soil 
layers (0-10 cm: pH: 5,4 and CEC: 30 cmolc dm-3; 10-20 cm: pH: 5,8 and CEC: 28 cmolc dm-3). 
The soil CEC in 0-10 cm was also significant for subplots of winter cover crops, reaching 31 cmolc 
dm3 on soil cultivated with oat. The soil P level in 10-20 cm was influenced by both chisel and 
winter cover crops, with higher levels when chisel plowing occurred (60 mg dm-3) and oats were 
sown (64 mg dm-3). In the average of years, winter cover crops biomass yield was greater in all 
sown cover crops (6 t ha-1) in opposite to fallow (3 t ha-1). In each year, radish, oat and oat+vetch 
alternated among them the highest biomass yield. In contrast, in the average of years, maize 
biomass yield was greater only in the subplots cultivated with oat+vetch during winter (17 t ha-1) in 
opposite to fallow system (14 t ha-1). Considering each harvest, maize biomass yield was only 
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Introduction, scope and main objectives  

Undoubtedly, land resources are the most important object of the material world, an important 
national resource, the basis of food security of any country. Therefore, rational and efficient use of 
land resources should be a priority of Ukraine's state policy, as it means involving in the economic 
circulation of land and their efficient use for the main purpose, creating the best conditions for 
agricultural land to have high productivity and the possibility of obtaining per unit area the 
maximum number of products, compliance with scientifically sound production technologies. 
Zaporizhzhia region occupies a favorable economic and geographical position. It is located in the 
south of the Eastern European Plain and borders on Kherson, Dnipro and Donetsk regions. The 
climate is temperate-continental, characterized by a clearly defined aridity. Zaporizhzhia region is 
located in the steppe zone with a characteristic flat landscape dominated by chernozem soils (75 
percent of the area), 10 percent of the area - saline chestnut and dark chestnut soils (south and 
southwest). Zaporizhia region is one of the largest producers of agricultural products and food 
products among the regions of Ukraine. The total area of land use is 99.6 thousand hectares. The 
main direction of development of the agro-industrial complex is to increase the pace of agricultural 
production, increase the profitability of enterprises. Agricultural lands in the Zaporozhye region 
occupy 83 percent, which is 2 242 thousand hectares, the region produces 7 percent of wheat, 8 
percent of legumes, 7.6 percent of sunflower, 5.6 percent of barley, 6.9 percent of honey from the 
total production in Ukraine. Agri-environmental assessment of land is the first stage of a set of 
works to determine the suitability of agricultural land for growing biologically complete 
environmentally friendly products and raw materials, which is based on analysis of qualitative 
assessment of soil fertility, environmental and chemical characteristics and meteorological factors.  

Methodology  

Agroecological assessment of the conditions for growing crops in the Zaporozhie region was 
performed by the method of Medvedev V.V. The agro-ecological assessment is based on the 
principle of ecological correlation of environmental parameters that characterize the needs of 
agricultural crops for their cultivation.  

Results  

Arable lands of the northern and central part of Zaporizhia region are mainly represented by 
common and southern chernozems. To perform agri-environmental assessment, indicators of 
rationing of parameters of agri-environmental conditions for growing crops on the example of peas 
were determined. Values of ordinary and southern chernozems on arable land: thickness of humus 
layer 40-60 cm, particle size distribution 2-4, soil moisture 1.1 -1.4 g/cm3, content of mobile 
phosphorus 62-140 mg /kg, content of mobile forms of heavy metals 0.63 mg/kg, air temperature in 
the formation of generative organs, 16.8 - 18.3 oC, reserves of productive moisture in the soil layer 
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Introduction, scope and main objectives  

In Morocco, cereal production is still below the expected potential. The adoption of best agricultural 
practices that reduce vulnerability to climate is a major requirement. Direct seeding is a system that 
has shown positive effects on the soil by improving cereal production. Indeed, some factors, 
integrated with no-tillage (NT), can further improve cereal yields, especially, the choice of the 
adapted variety and the adequate fertilization.  

Methodology  

The objective of our study is to investigate the effect of no-till and nitrogen fertilization on the yield 
of 5 durum wheat varieties recently developed in Morocco: 3 new varieties (Luiza, Faraj, and 
Nachit), and 2 germplasms (M.G and I.C) in a long-term NT trial at the INRA Merchouch 
experimental station.  

Results  

The Results showed that, under NT, the varieties Nachit, Faraj, and Luiza had respectively 4.5, 4.3, 
and 3.4 t/ha of grain yield and 9.8, 7.8, and 6.8 t/ha of straw yield.  

Discussion  

In addition, we observed that this year, Nachit is the most adapted variety under NT with high yield 
under a low dose of nitrogen (20 units N per hectare).  

Conclusion  

In general, we observed a significant effect of direct seeding on nitrogen fertilization for the five 
germplasms.  
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Introduction, scope and main objectives  

Black gram plays a vital role in improving soil health, ensuring environmental security and 
considered option in organic farming. Although importance of macronutrients in plant metabolism 
is well known, yet the role played by the different organic nutrient solutions in plants and their 
important on yield and quality components of pulses is not well understand. Foliar application of 
different organic nutrient solutions may be the best option to maximise the pulse productivity. 
However, the different organic nutrient solutions on the growth and yield of black gram has not 
been attempted so for in the coastal region of Karaikal. Keeping all the above points in view, the 
present pot culture experiment was formulated with the following objectives: To explore the 
feasibility of growing black gram under organic condition. To find out the effect of different 
organic nutrient solution on the growth and yield of black gram. To find out the best organic 
nutrient management practice for increasing the productivity of black gram.  

Methodology  

A pot culture experiment was conducted on the effect of different organic nutrient solutions on the 
growth and yield of black gram at Pandit Jawaharlal Nehru College of Agriculture and Research 
Institute (PAJANCOA&RI) Karaikal, Union territory of Puducherry during 2017 (Feb -April). The 
soil character was clay loam in texture. The soil fertility status was low in available nitrogen and 
medium in phosphorus and potassium. The crop was raised during February 2017 (Feb-March) 
under irrigated condition. Black gram variety ADT 3 was chosen for the study. The pot culture 
experiment was laid out in a completely Randomized Design (CRD) with three replications. 
Different foliar spray treatments were randomized as per statistical procedures. We studied the 
effect of Amudham solution, Coconut Butter Milk and Fish Extract Solution with FYM and without 
FYM at different time of spraying on the growth and yield of black gram. The details of the 
treatments and notations used is given below Control (No FYM+ No RDF+ No Organic Nutrient 
solution ), RDF(25:50:25 NPK Kg/ha), FYM @12.5 t/ha, Amudham solution @ 10 percent on 15th 
, 30th and 45th DAS, Coconut buttermilk solution @ 5 percent on 15th, 30th and 45th DAS, T5-
Fish Extract @ 0.5 percent on 15th ,30th and 45th DAS, T2 +T3 (FYM + Amudham Solution @ 10  
percent ), T2+T4 (FYM + Coconut Buttermilk Solution @ 5  percent ), T2+T5 (FYM + Fish extract 
@ 0.5  percent ). The pot size was 22.5 × 22.5 × 25 cm. The biometric observations recorded were 
put to statistical scrutiny as per the procedure suggested by Sukhatme and Amble (1985).  

Results  

In all the three stages significant effect was observed only on plant height of blackgram of 20th 
DAS. Whereas at 40 DAS and harvest stages, there was no significant difference observed on plant 
height of blackgram. Among the different treatment imposed. Recording the plant height at 20 
DAS, among the different treatment, recommended dose of fertilizer had significantly recorded 
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higher plant height at 20 DAS which was at par with FYM @ 12.5 t ha-1 + foliar spraying of 
coconut buttermilk solution alone at 10 percent on 15th, 30th and 45th DAS was found to be the 
next best treatment. The least plant height was recorded under control. Foliar spray of coconut 
buttermilk @ 10 percent in combination with FYM @ 12.5 t ha-1 had significantly produced higher 
number of pods plant-1 which was however at par with foliar spray of coconut buttermilk alone or 
fish extract alone. They had number of pods plant-1 was recorded under control. Foliar spray of 
coconut buttermilk @ 10 percent in combination with FYM @ 12.5 t ha-1 had significantly 
produced higher grain yield which was however at par with foliar spray of coconut buttermilk alone 
or fish extract alone. They had grain yield was recorded under control.  

Discussion  

Xu et al. 2000 had reported the increased plant height and growth characters of black gram due to 
application of vermicompost and Panchagavya. The dry matter production of blackgram (g plant-1) 
at harvest did not vary significantly among the treatment. All most the remained insignificantly and 
statistically equal among the treatment. The reason for more number of pods plant-1 might be due 
to the balanced metabolism maintained continuously inside the plant which resulted in increased 
pods setting and reduced flowers shedding. This was earlier reported by Suresh Kumar et al. 2014 
have registered the efficiency of Panchagavya foliar spray on the physiological growth and yield of 
black gram (Vigna mungo) cv, ADT-3. They had revealed that foliar application of Panchagavya 
recorded significant improvement in chlorophyll content, N content of root nodules, plant height, 
number of branches per plant, leaf area index (LAI) and dry matter production when compared to 
NPK and control. Similarly, yield attributed such as number of pods per plant, number of seeds per 
pod, test weight and grain yield were also recorded significantly higher under foliar application of 
Panchagavya over NPK and control. The reason for the increased number of grain pod-1 might be 
attributed to the translocation of assimilates to the sink which resulted in improvement in growth 
and yield parameters thereby result in increased in number of grains pod-1. The same result was 
reported by Suresh Kumar et al. 2014 have registered the efficiency of Panchagavya foliar spray on 
the physiological growth and yield of black gram (Vigna mungo) cv, ADT-3. They had revealed 
that foliar application of Panchagavya recorded significant improvement in chlorophyll content, N 
content of root nodules, plant height, number of branches per plant, leaf area index (LAI) and dry 
matter production when compared to NPK and control. Similarly, yield attributed such as number of 
pods per plant, number of seeds per pod, test weight and grain yield were also recorded significantly 
higher under foliar application of Panchagavya over NPK and control. The reason for more grain 
yield plant-1 might be due to the balanced metabolism maintained continuously inside the plant 
which resulted in increased pods setting and reduced flowers shedding. This was earlier reported by 
Nongthombam Rita et al. 2014 reported the soil treated with FYM was found to be the best in terms 
of seed yield and other yield attributed characters.  

Conclusion  

From the present pot culture experiment, it could be concluded that black gram can be grown 
organically by following the organic nutrient management practice of either applying Farm Yard 
Manure @ 12.5 t ha-1 in combination with foliar spraying of coconut butter milk solution @ 5 
percent on 15, 30 and 45 DAS or spraying of 5 percent coconut butter milk solution alone or 0.5 
percent fish extract alone on 15, 30 and 45 DAS for increased productivity in the coastal region of 
Karaikal. However, owing to the additional cost involved in the application of Farm Yard Manure 
@ 12.5 t ha-1, it is suggested that foliar spraying of either 5 percent coconut butter milk solution or 
0.5 percent fish extract on 15, 30 and 45 DAS of black gram may be followed as the best organic 
nutrient management practice for increased productivity of black gram in the coastal region of 
Karaikal.  
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40 kg ha-1 applied to all the pots as basal dose in the form of urea and DAP, respectively. The 
desired soil salinity was artificially prepared by dissolving pre-determined quantity of salt in a 
measured quantity of water (i.e. on the basis of saturation percentage of soil). The salts used were 
viz., CaCl2, MgSO4, MgCl2 and NaCl were used for preparing solution and required quantity of 
salts. The proportion of cations i.e. Na:Ca:Mg was 5:1:2 and anions as Cl:SO4 was 4:1. The desired 
quantity of soil was spread on a polythene sheet in this layer and salt solution of different EC values 
were sprayed and soil were covered with polythene sheet for two days. Ten seeds of pigeon pea 
were sown in each pot at a depth of 2 to 3 cm on the 12th of July 2019. Only the required quantity 
of water was applied to avoid leaching during first and second irrigations.  

Results  

The value of seed yield was significantly affected by salinity levels and found to be reduced with 
each unit increment in level of salinity. The highest value of seed yield 59.01 g pot-1 was achieved 
under salt concentration level S1 (Control) and 47.09 g pot-1 in variety V4 (AGT-2). The straw 
yield (Table 1) of pigeon pea was significantly decreased with increased salt concentration. The 
highest value of straw yield 151.72 g pot-1 recorded with salinity level S1 (Control) and 144.40 g 
plant-1 in variety V4 (AGT-2). The highest germination  percent, plant height (at 45 DAS, 60 DAS 
and at harvesting stage), number of branches plant-1 at harvest, pod length, number of pods plant-1, 
number of seeds pod-1, test weight were found lowest salinity level S1 (Control). The lowest days 
to 50  percent flowering was attained at salinity level S1 (Control). Different varieties also 
significantly affected the growth parameters. The highest value of germination percentage, number 
of branches plant-1 at harvest, pod length, number of seeds pod-1, test weight were attained in 
variety V4 (AGT-2). While the highest plant height (at 45 DAS, 60 DAS and at harvesting stage), 
number of pods plant-1 were recorded in variety V3 (BDN-2). The lowest days to 50  percent 
flowering was obtained in variety V4 (AGT-2). Significantly the highest value of protein content 
(22.62  percent) observed in S1 (Control), which remain statistically at par with S2 level (40 meq l-
1). The highest mean seed yield (44.86 g pot-1) was recorded by variety AGT-2 followed by BDN-
2 (41.85 g pot-1) and Vaishali (40.96 g pot-1) shown in Table 4. The pigeon pea variety AGT-2 
recorded value of different salt tolerance criteria like higher mean salinity index (71.96  percent), 
higher mean seed yield (44.86 g pot-1), minimum yield decline (37.97  percent) at 10.0 dS m-1 and 
for 50  percent yield reduction at EC2.5 (11.72 dS m-1).  

Discussion  

The accumulation of salts in the root zone reduced absorbtion of water by roots of groundnut which 
suppress pod yield (Padole et al., 1993). The herein reduction in yield due to salinity effect are in 
harmony with previous investigations (Nayak et al., 2001) on Indian mustard. Dry weight of shoot 
decreased as shoot length declined after salinity levels increased, reported by Kaya and Ipak (2003).  

Conclusion  

It was concluded that the growth, yield and yield attributes and quality parameters decreased with 
increasing salinity levels of irrigation water. Pigeon pea variety AGT-2 was found more salt tolerant 
compared to other varieties. The sequential order of salinity tolerance for pigeon pea varieties was 
observed AGT-2 > BDN-2 > Vaishali > GJP-1.  
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Introduction, scope and main objectives  

In the present investigation, the main aim is to isolate, identify and characterize the efficient stress 
tolerant plant growth promoting bacterial isolates or consortium for improving the sustainable crop 
productivity and soil health. 

Methodology  

Sixty thermophilic bacterial isolates were isolated from Choti and Badi Anhoni Hot springs of 
Central India. Bacterial cultures were qualitatively tested for cellulolytic, lignolytic, proteolytic, 
lipolytic, amylase, phosphatase, siderophore and Indole Acetic Acid (IAA) production potential. 
Based on screening of isolates, six potential bacterial cultures were selected for plant growth 
promotion potential with pigeon pea (Cajanus cajan) (variety ICPH-87) as test crop. Pot culture 
experiment was performed with 8 treatments (T1:BAM3, T2:BAS11, T3:BAS17, T4:CAM1, 
T5:CAM-29-3, T6:CAS-5, T7:consortia, T8:control) and 3 replications under CRD design. 

Results  

It was also observed that bacterial culture treatment recorded significant enhancement in the root 
and shoot growth in comparison with control. Also, the study has demonstrated that the bacterial 
isolates possessing heat tolerance coupled with PGP properties. 

Discussion  

Thus, it could serve as efficient biofertilizer candidates for improving plant growth and production 
of pigeon pea under stress conditions. 

Conclusion  

It was concluded that the isolate CAM1 showed better crop growth followed by BAS11 and CAS5. 
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retards soil moisture depletion by reducing transpiration; hence, K-fed crops retain higher leaf water 
content even at moisture stressed condition. In addition, accumulation of free amino acids and 
proline are marked response of moisture deficiency in soil as well as in plants. Accumulation of 
proline has been reported by several researchers as one of the clear indicators of moisture stress 
(Iqbal et al., 2018; Han et al., 2019.). foliar K (Kf) introduced nutrients and provide water to the 
crops, which promotes rapid translocation within the plants soon after spraying (Amanullah, 2013). 
Thus, foliar application before two critical stages (pre flowering and pre pod formation) remarkably 
enhanced yield of lentil. 

Conclusion 

We can conclude that practicing zero tillage with foliar potassium can be an efficient way to escape 
soil moisture stress sustaining lentil productivity by regulating the biochemical properties of the 
plant at initial, subsequently improving crop physiological features under rice-fallow system. 
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when evaluated at the sequence level since the following maize needs no N fertilization (after vetch) 
or a low N fertilizer rate (after field pea) to achieve the yield goal. In general, when crop sequences 
include legumes for grain production, the partial N balance (PNB= difference between N from FBN 
and export with grains) is negative or slightly positive. The inclusion of belowground structures in 
soybean slightly improves this balance, representing 10 and 5 percent of total biomass and N uptake, 
respectively. Long-term experiments showed that N balances are positive only when vetch is used as 
a cover crop, reflected in a rise in indicators related to soil nitrogen fertility. 

Conclusion 

Future studies in the region should complete vacancy information on other legumes like chickpea, 
common bean, and other pastures like lotus, melilotus, or clover. In soybean, a better understanding 
of the N demand and the BNF process in high-yielding crops deserves more research. Finally, the 
impact of BNF in the long-term management practices should be evaluated deeply. 
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Introduction, scope and main objectives  

The demand for information about heavy metal contamination in agroecosystems has increased in 
the last decades, due to the massive use of agrochemicals and animal production waste. These 
factors have caused the accumulation and transfer of toxic metals to food, offering risks to human 
health. The North and Northwest regions of the State of Rio de Janeiro have heterogeneous 
physiographic characteristics, requiring information to support soil management and conservation. 
Thus, in search of the reference values of heavy metals, associated with the mechanisms and spatial 
distribution of chemical and physical attributes in soils of heterogeneous environments. The present 
research aimed to establish reference values for soil quality for the heavy metals: As; Pb; Cd; Ni; 
Cu; Co; Ba; Cr; Zn; Mn, and Al, and spatialize the contents of these metals, in the North and 
Northwest Fluminense regions. 

Methodology  

For the methodological procedures in chapter I, the digital soil mapping technique was used, with 
the aid of the RStudio (3.6.1), SAGA-GIS (2.1.2) and Quantum GIS (v. 3.4) softwares. For 
morphometric terrain variables, the Hydrologically Consistent Digital Elevation Model (MDE-HC) 
and Landsat8 sensor data were used, totaling 23 predictive environmental covariates with 90 m 
spatial resolution. For the sampling procedure, the Latin Conditional Hypercube Method (cLHS) 
was used, collecting samples in areas with low or no anthropic activity. Data from the superficial 
layer (0-20 cm) were used, in 95 sampling points. For the prediction of chemical and physical 
attributes the Random Forest (RF) model was adopted, implemented via RStudio. 

Results 

The Results obtained from cross-validation of the models showed a variation in the R² 
determination coefficients for heavy metals and soil texture ranging from 0.21 - 0.39. The models 
showed performance classified from weak to moderate was found for: Ba (0.24); Ni (0.34); Co 
(0.39); Mn (0.31); Cu (0.26); Al (0.28), Zn (0.25) and As (0.24). As for the granulometric fractions, 
clay (0.30), sand (0.31) and silt (0.28), present dissimilar variability patterns and similar use of 
predictor covariates. 

 

Discussion  
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The root mean square error (RMSE) was found to range from 2.76- 1 402.95 (mg kg-¹), also with 
significant variation in the data set. The Results obtained, from the VarImport ranking, showed that 
the predictor covariates of land attributes obtained higher potential in relation to the indexes coming 
from Landsat-8 images. As for the spatial variability, promising Results were verified from the RF 
model. 

Conclusion 

Thus, the spatial distribution of heavy metals from the Northwest region towards the North showed a 
tendency of the phenomenon as a function of the soil-landscape model, with a gradual increase of the 
contents in the North region, which are areas of pleasantness, especially in valley bottoms. It was 
found that, besides the natural geological sources, the anthropic factor has a small magnitude of 
contribution in the concentrations, which can be associated with the presence of various classes of 
land use and coverage in the regions. 
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Introduction, scope and main objectives  

The decline and spatial variability of soil organic carbon have become a known challenge in the 
highlands of Ethiopia. Soil organic carbon management has a substantial influence on soil-based 
ecosystem services and combating climate change. This study was conducted to estimate and map 
soil organic carbon stock (SOCS) as a result of land management practices across landscapes in the 
Guder watershed. 

Methodology  

A total of 90 soil samples were collected and analysed for selected soil properties. Analysis of 
ANOVA was carried out to see variation among studied factors. 

Results 

The Result revealed that the higher SOCS was found in the A. decurrens tree farmland (174.3 Mg 
ha-1 ± 16.4) next to natural forest land (229 Mg ha-1 ±27.1) at 0-30 cm soil depth. In contrast, the 
lowest (33.5 Mg ha-1 ± 4.2) SOCS was observed in the subsurface layers of cropland. Thus, A. 
decurrens tree farmland had contributed about 33 percent higher SOCS than cropland. The 
predicted map showed that SOCS ranged from 25 to 438 Mg C ha-1 in the upper 50 cm soil depth in 
the Guder watershed. 

Discussion  

A. decurrens tree farmland had contributed about 33 percent higher SOCS than cropland. This 
implies that planting trees on degraded agricultural land restored 24.5 Mg C ha-1 into soils or fixed 
90 Mg ha-1 CO2e from the atmosphere. Among the semivariogram of the models, the exponential 
model was best fitted with a nugget/sill value of between 0.25 and 0.75. 

Conclusion 

Overall, the soil organic carbon stock is increased when cropland is converted into A.decurrens tree 
farmland then which can boost agricultural productivity by improving soil fertility. Therefore, 
integration of tree planting on degraded agricultural farmlands is needed to restore SOCS. 
Sustainable land and soil management are recommended to sequester and stock carbon in a similar 
degraded hotspot area. 
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between the layer of mulch and soil surface there is air trapped inside that has lower heat capacity 
which act as an insulator (Mulumba and Lal 2008; Thakur et al. 2021.). Black plastic mulch showed 
the best control of weeds, followed by mulch mat because significant higher soil temperature 
reduced the weed population due to light interception of black mulch outgoing radiation and 
smothering effect of mulch mat when compared to other mulches. Also, organic mulches like GM 
and PM, provides favorable conditions by moderating soil temperature, increasing availability of 
moisture and aeration and adding organic carbon which eventually helps in microbial growth and 
proliferation that might have enhanced activity of microorganisms (Das and Dutta 2018) 

Conclusion 

It can be concluded that both black mulch and mulch mat were superior in moderation of soil 
hydrothermal regimes by providing favourable conditions for plant growth and development. While 
in situ moisture conservation and weed suppression followed by organic mulches viz. locally 
available GM and PM that enhanced microbial growth. So, mulching will aid farmers to capitalize 
productivity and profitability of crop. 
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urea (80 kgN/ha). The bean variety  BAT 304 was used.  The plants were sampling at R6, R8 and 
R9 stages. Shoot, root and nodule were separated oven dried at 65°C for 72 h, and dry weights were 
determined. N content was determined according to the Kjeldahl method.   NUE was calculated by 
the following equations: EUN1 (partial productivity factor) = (grain yield)/ (amount of fertilizer N 
applied) and EUN2 (plant use efficiency) = grain Yield/N accumulated or incorporated from the 
fertilizer. 

Results 

In the large-scale production system (13.4 ha), the introduction of inoculation using fertigation 
using a central pivot irrigation machine, combined with seed pelletization, allowed to achieve a high 
nodulation (120 nodules per plant), which was significantly different from that obtained in the 
treatment without inoculation (73 nodules per plant) and increased agricultural yield, with a 
fertilization scheme where the application of urea was reduced by 75 percent, with the consequent 
savings in bean production costs. All this allowed to obtain 2.5 times more grain for each kg of 
fertilized nitrogen, that is, a greater NUE through inoculation.  In the case of the farms of small 
producers the results showed that: 1) the production of biomass and foliar N and the number of pods 
were higher in the treatments inoculated with Rhizobium and Mycorrhizae than the treatments with 
application of a dose of 80 kg N per hectare, 2) the nodulation was affected by nitrogen fertilization 
and 3) despite the fact that the number of pods was higher in the inoculated treatments, the plots 
fertilized with mineral N had an average of 48  percent more grain yield than the inoculated 
variants. In relation to the efficiency of nitrogen use, it was found that this was higher in treatments 
1 (inoculation with Rhizobium) and 2 (co-inoculation Rhizobium and mycorrhizae) in all cases, but 
a significant difference was found between the farms, the which was due to the agronomic 
management and the experience of the producer. 

Discussion  

The Results show that, regardless of the scale of agronomic management of common bean crop and 
the various strategies used to adapt the technology to the resources available to the producer, the use 
of microbial inoculants constitutes an important source of savings in mineral fertilizers, as a 
consequence of the increase in the efficiency of nitrogen use.  This Result is particularly important 
because the introduction of inoculation with Rhizobium and mycorrhizae in the cultivation of 
common beans in the country has been moderately accepted by small producers; but its use is still 
incipient in larger-scale companies. This phenomenon responds to the decrease in net agricultural 
yield observed after the introduction of the technology; regardless of the increase in the efficiency 
of nitrogen use and the reduction of production costs.  All this brought as a result, that after the 
effects of the COVID -19 pandemic already exposed, the state companies reduced the areas planted 
with beans, as they did not have imported nitrogen fertilizers, with the consequent effects on the 
availability of this food for the population, which constitutes the main source of vegetable protein in 
Cuba In this sense, the present work manages to demonstrate that it is possible to achieve 
sustainable yields with the application of inoculation with Rhizobium and mycorrhizae in 
combination with minimum doses of mineral fertilization, adapting the inoculation technology to 
the mechanization schemes available in both large and small-scale production systems. 

Conclusion 

Inoculation with beneficial microorganisms and low doses of nitrogen fertilization allow sustainable 
yields (around 1.5 t/ha) to be achieved in common bean cultivation, regardless of the agricultural 
scale in which said production is managed.  It is possible to adapt this inoculation technology to the 
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diversity of conditions and resources existing in the different production systems.  The Results 
achieved depended on the available resources and the experience of the producers.  In all cases, 
higher nitrogen use efficiency was observed, regardless of the various variants of inoculation 
technology used.   The Results allow us to recommend the massive introduction of this technology, 
as an alternative for sustainable nutrition. 
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Introduction, scope and main objectives  

Phosphorus (P) is an essential element for all life on earth. Fertilization of P is subject to non-
renewable geological P deposits or the use of organic sources such as animal waste or compost. The 
use of geological P deposits and the subsequent emission of the element to freshwaters and finally 
into oceans are considered to be beyond the safe operating space for sustainable human 
development. The importance of P for all life, its unsustainable use and its subsequent possible 
future limitations create urgency in finding ways to use P in a more sustainable way. The European 
Green Deal includes policy initiatives that tackle these environmental issues. But a method that is 
able to assess this political goal in a spatial manner is still missing. The objective of this work is to 
understand the current state of P in European soils and to assess such policy goals affecting the P 
cycle. 

Methodology  

We use a spatially explicit crop and ecosystem model together with an erosion model and national 
statistics to map P stocks and fluxes to assess the current state in Europe and scenarios where policy 
initiatives are implemented. For this we use state of the art input data and models. 

Results 

The results are maps of the P budget and P stocks in Europe of the current state and when possible 
policy initiatives are instated. Thus they point out possible effects of the policy initiatives. 

Discussion  

This model will help connect soil science, ecological systems design and land management policy. 

Conclusion 

The results can be applied to assist in developing management strategies to supply adequate 
amounts of P for crop production while limiting the harmful effects of excessive P to help protect 
the environment. 
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Introduction, scope and main objectives  

Soil fertility evaluation is critical to agriculture, and it is an appropriate factor for selecting suitable 
land for agricultural production at the lowest economic and environmental costs. for the purpose of 
achieve more sustainable agricultural systems.with growing food demand, soil fertility evaluations 
will become even more important for the agricultural regions in the coming years.  This study was 
conducted to evaluate soil fertility and land suitability for barley cultivation, and to prepare the 
fertility and suitability mapping  during 2022  using GIS (Geographic Information System), in a 
chosen area in Al Hasaka Governorate (Wadi Khribet Al Maliha) with 35°47'00'' to 36°1'00'' north 
latitude and  40°19'00'' to 40°39'00'' east longitude. 

Methodology  

The district covers an area of 41,895 hectares and often consists of uncultivated lands. It follows 
The Agricultural Land Evaluation System for arid and semi-arid.  A geo-pedological soil survey 
was done, and 10 soil profiles representing the physiographic units in the study area were classified, 
and Soil samples were collected and analyzed for the different soil fertility indicators. slope, soil 
texture, soil depth, organic matter content, calcium carbonate content (CaCO3), available P, gypsum 
content (CaSO4.2H2O), capacity (CEC), pH, and electrical conductivity (EC).  to compute soil 
fertility index (SFI). The parametric method (Square-Root) was used, Lands were evaluated by 
intersecting barley crop requirements with land and climate characteristics by using Geographic 
information system. 

Results 

Results of Soil Fertility Index showed that 52.09  percent, 27.31 percent, 20.6  percent of the area 
were high, moderate and low fertility, respectively. The Results of the soil suitability classification 
for barley cultivation indicate that, the most units fall under the moderately suitable class (S2) 
which represents 45.90  percent of the total area and the highly suitable class (S1) covers 17.00  
percent.  of the whole area while marginally class (S3) covers about 37.10  percent of the whole 
study area 

Discussion  

According to the parametric method (Square-Root) used in the study, the majority of the study area 
was classified as moderately suitable (S2) for barely cultivation. The Results showed that the main 
limiting factor were depth. The other limiting factors were texture, pH, and available phosphor.  
After removing the limiting factors, it becomes high suitable (S1) in the future. 

Conclusion 
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Soil fertility can be evaluated to help identify regions that have problems or needed, soil fertility 
and land suitability maps for growing barley, generated using GIS, can improve planning 
alternatives with a purposeful strategy to obtain optimal management, and utilization of available 
land resources for sustainable barley crop production. 
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Discussion  

The Results of the study showed the feasibility of using Microhumin with moderate doses of 
mineral fertilizers. This helps to optimize plant nutrition, increase yields and minimizes the use of 
mineral fertilizers, as well as prevents soil and environmental pollution.  Synthetic mineral 
fertilizers and chemical plant protection products cannot be used in organic farming. The use of 
Polymyxobacterine in an organic farming positively effects yields and solves the problem of 
fertilizing and protecting plants from pathogens. 

Conclusion 

A positive effect of Microhumin and Polymyxobacterine on the soil biological indicators in the 
plants root zone and crops was revealed. The maximum effect on the yield was noted with the 
combined use of Microhumin and moderate doses of mineral fertilizers. Use Polymyxobacterine in 
sunflower growing under conditions of organic farming increase harvest by 29 percent. The 
ecological effect is to keep the environment clean and prevent soil pollution. 
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low potassium (72 kg ha-1). The calcium, magnesium and sulphur contents were respectively 195 
ppm, 58 ppm and 7ppm. The micronutrients Iron (Fe), Manganese (Mn), Zinc (Zn), Boron (B) and 
Copper (Cu) respectively were 125 ppm, 38 ppm, 6 ppm, 0.2 ppm and 1 ppm respectively.  The 
different treatments tried included Absolute control (T1), Farmers practice(T2), treatment with 
application of major nutrients as per package of practices of  Kerala Agricultural University (T3), 
application of major and micronutrient on soil test basis (T4). It was replicated five times. The NPK 
recommendation for Nutmeg plants of greater than 15 years of age is 500:250:1 000g per year along 
with 50 kg of FYM per plant as per POP of KAU. All the crop management practices were done as 
per POP of KAU.    In treatments T3 and T4, Borax was also applied @ the rate 50 g per plant. 
Observations on mace and  seed yield was taken for the study. 

Results 

The Results of the experiment showed  that  the yield of the fruits  increased in treatment where 
both major and micronutrients applied on soil test basis. Maximum seed and mace yield of  8.73 
kg/tree and 1.936 kg/tree respectively were observed in treatment T4. In farmers practice the seed 
yield was 6.09 kg/tree while in T3, 8.73 kg/tree . Similarly yield of the mace the most important 
economic part of nutmeg fruit was  significantly increased in T3 and T4 compared to farmers 
practice 

Discussion  

In treatment T3 and T4  application of boron as borax and potassium as muriate of potash reduced 
immature fruit splitting and fruit fall .There was an increase in the no. of mature fruits. Seed and 
mace yield was increased by the application of deficient nutrients. Farmers practice of dumping of 
nitrogenous and phosphatic fertilizers irrespective of soil nutrient status caused nutrient imbalance 
with fruit drop affecting mace and seed weight. Fruit splitting and fruit drop in the immature stage 
was significantly decreased with the application of essential major and micronutrients especially 
potassium and boron which were low in these soils. Philip, J (1986) observed the significant 
influence of potassium, calcium, boron in flowering in nutmeg   Maximum yield of seed and mace 
was observed in T4 compared to all other treatments. Available phosphorus in the soil was high 
while potassium was low as per initial soil test value. In nutmeg, among the major nutrients 
phosphorus is the nutrient  which is needed in less quantity and potassium requirement is four times 
that of phosphorus. Hence in T4 with the addition of more quantity of potassium fertilizer and less 
quantity of phosphorus fertilizer on soil test basis compared to general recommendation of nutmeg  
helped in maintaining the nutrient balance and enhancing yield compared to T3. 

Conclusion 

Application of major and micronutrients on soil test basis in a balanced proportion as per package 
of practices of Kerala Agricultural University reduced  immature fruit splitting and fruit fall, 
increase  seed and mace yield of nutmeg.     
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be higher in the 0-10 cm layer of the maize field than in the meadow, while the opposite was 
observed for malic acid in both layers. 

Discussion  

The modifications in the parameters investigated are related to the tillage carried out and to the 
decomposition of the remains of the vegetation buried as part of the management. Both the breaking 
up of aggregates and the burial of the remains of the meadow grasses, as well as the fertilisation 
applied for the planting of the maize field, favours microbial activity and the growth of soil micro-
organisms 

Conclusion 

The conversion of meadow into a maize field induces a strong decrease of the soil organic matter 
content and early modifications in diverse parameters related to soil functionality, Further analysis 
in successive cropping seasons are necessary to adequately evaluate the transformations of soil 
properties caused by the land use change 
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Introduction, scope and main objectives  

In Morocco, agriculture is a strategic sector for the national economy (around 20 percent of GDP) 
and most crops cultivated in the country are highly nutrient demanding. Moroccan soils are generally 
basic with high amount of calcareous which impacting the availability of the soil nutrients. Demand 
for fertilizer use has increased because the national agricultural sector expansion during the last 
decade. To improve productivity without environmental impact, there is the need for the utilization 
of climate smart techniques to optimize fertilizer application. This includes the digital soil fertility 
mapping in different scales. This paper is based on the Result of a four-year national soil fertility 
project, realized during 2014 to 2018 by National Agricultural Institute of Morocco (INRA-M) and 
its partners. 

Methodology  

This paper is based on the Result of a four-year national soil fertility project, realized during 2014 to 
2018 by National Agricultural Institute of Morocco (INRA-M) and its partners. The purpose was to 
map soil fertility in national and regional scales for more than 7 M ha. A soil data set in national scale 
(1:500 000) and in the regional scale (1:50 000) was constructed from the soil archives of INRA Soils 
and from a recent soil fertility study analyzing more than 30 000 soil samples from 33 areas in 
Morocco. 

Results 

The spatial analysis of soil fertility properties was doing using GIS tools and the trends of the main 
soil fertility parameters (Organic Matter (OM), pH, Phosphorous (P2O5) and Potassium (K2O)) were 
realized. The results showed that more than half of the samples has less than 2 percent of OM and 
low level of K2O and P2O5. 

Discussion  

This Result showed that the actual trend of soil nutrient is not sustainable and there is a need to 
rethinking the actual cropping system based on monocropping system and to propose agro-ecological 
fertility approaches such as conservation agriculture and nutrient sensitive farming. 

Conclusion 

This study showed that there is a need to rebuild the soil organic carbon pool by using sustainable 
soil management and the collected soil data could help to propose the appropriate fertilizer formulas 
to meet with the potential crop yield. 
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Introduction, scope and main objectives  

Coffee is one of the most consumed beverages in the world. Nearly 6 million tons of spent coffee 
grounds (SCG), obtained as a byproduct of the coffee production/brewing activities, are produced 
every year. The management of this huge amount of waste is an economic and ecological problem. 
On the other hand, SCG is rich in nutrients (C, N, P), making it a potentially good ingredient for the 
development of novel coffee-based biofertilizers.  The need for reuse of waste materials as 
biofertilizers has increased in the last few years, especially in the historical/political moment we are 
living in. Indeed, European Union nearly totally relies for the import of raw materials (such as 
phosphate rock, one of the main ingredients of fertilizers) on politically instable Middle East and 
Eastern Europe countries. Thus, the use of nutrients-rich SCG as biofertilizer could, at least 
partially, replace the expensive and often polluted by heavy metals raw materials imported from 
those countries.  Previous researches have highlighted contrasting effects of SCG when used as soil 
amendment. On one side, SCG inhibits plants growth, mainly due to the presence of phytotoxic 
compounds and a high C/N ratio; on the other side, plants treated with SCG show a higher 
nutritional value with an increased content in antioxidants and mineral elements 
(http://doi.org/10.1080/03650340.2017.1387651).  The aims of this research were: a) to develop a 
new SCG-based biofertilizer (BF) able preserve the positive effects of the SCG alone while 
mitigating the negative ones; b) to test its effects on salad crops (Lactuca sativa) and on their 
associated rhizospheric bacterial communities by mean of 16S rRNA gene metabarcoding analysis. 

Methodology  

To assess the effects of the new formulation, a randomized block design experiment in a growth 
chamber was performed. Both SCG and BF were tested at 3 different concentrations (2.5, 10 and 20 
percent of the pot volume) with negative controls, each with 5 replicates, for 90 days. 

Results 

With respect to the raw SCG, the newly developed BF showed a higher presence of antioxidants 
and lower C/N ratio.   Soil treated with BF at 20 percent showed an increase in nutrients content, 
cation exchange capacity and electrical conductivity compared to SCG-treated and control samples.  
In comparison with samples treated with SCG, the use of BF, especially at the highest 
concentration, triggered changes in soil bacterial communities with an increase of plant growth-
promoting rhizobacteria (e.g., Azospirillium and Arachidicoccus) and taxa involved in the 
metabolisms of caffeic acid and nitrogen.  Regarding plant functional traits, both treatments (BF, 
SCG) increased the crops total leaves area by more than double of the control samples, but plants 
treated with SCG alone showed signs of stress (i.e., yellow, smaller, and flatter leaves). 
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Discussion  

In general, the novel BF Resulted able to reduce the negative effects of SCG, increasing soil 
nutrients content, modulating the rhizospheric bacterial community and, therefore, promoting a 
healthier growth of crops. 

Conclusion 

This study demonstrated the high agronomic (and ecologic) potential of the novel formulation, in 
line with the new European strategies for sustainable development and growth 
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Introduction, scope and main objectives  

The Gorongosa National Park (GNP) in Mozambique is perhaps Africa's greatest wildlife 
restoration story. To create employment for smallholder farmers while promoting rainforest 
reforestation, Coffea arabica has been planted in the GNP through sustainable farming practices 
using different agroforestry systems. However, the linkage between soil microbial diversity and the 
productivity of the C. arabica is currently unclear. 

Methodology  

This study, based on high-throughput sequencing, explores the diversity, structure, and composition 
of C. Arabica rhizosphere communities (Bacteria, Fungi, and Archaea) grown in the GNP at 
different elevations (600m, 800m, and 900m) and under different levels of canopy shading (no 
shadow, 50 percent and 100 percent of shadow from native trees). 

Results 

Alpha-diversity (Observed operational taxonomic units and Shannon index) was significantly 
different, particularly in the case of fungi which showed the lowest diversity in the rhizosphere of 
C. arabica plants grown at 600m without shade. Evaluation of the microbiome composition revealed 
the presence of abundant phyla as Proteobacteria and Verrucomicrobia for Bacteria, Ascomycota, 
and Mucoromycota for Fungi, while Archaea was dominated by Thaumarchaeota. The most 
abundant genera were Chthoniobacter for Bacteria, Nitrososphaera for Archaea, and Linnemannia 
for Fungi. 

Discussion  

These groups exhibit a wide range of beneficial plant characteristics, including protection, nutrition, 
direct growth stimulation, and disease protection, and some are potential decomposers and recyclers 
of organic matter, which might influence the productivity of C. arabica. 
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Introduction, scope and main objectives  

Chilli (Capsicum annuum L.) is a highly valuable crop and cultivated all over the world.  It is 
known as universal spice of India and is well known for its pungent flavor.  In Kerala, chilli is one 
of the important crop in majority of homesteads. Nutrient deficiency was severe in Kerala soil due 
to high rainfall and soil acidity.  About 60 percent of  Kerala soils were deficient in Ca and 75 
percent soils were deficient in Mg.  Boron deficiency accounts around 40 percent in soil 
(Rajasekharan et al., 2014). Chilli being an important vegetable crop which is cultivated throughout 
Kerala, present study is carried out with an objective to manage the deficiency of calcium, 
magnesium and boron in chilli to enhance its yield and quality. The field experiment was conducted 
at Instructional farm, Nileswar, College of Agriculture Padannakkad, Kerala, India during a period 
from December 2020 to May 2021. 

Methodology  

Experimental layout was carried out in randomized block design with ten treatments and three 
replications and experiment was done using chilli variety KAU Anugraha. Treatments consisted of 
application of gypsum, MgSO4 and borax along with KAU POP recommendation as both combined 
and individual forms. Treatment combinations were T1(KAU POP + lime (based on soil test)), T2 
(T1 + 125 kg gypsum per hectare), T3 (T1 + 80 kg magnesium sulphate per hectare), T4 (T1 + 125 
kg gypsum per hectare + 80 kg magnesium sulphate per hectare), T5 (T1 + foliar application of 
borax (0.2 percent)), T6 (T2 + foliar application of borax (0.2 percent)), T7 (T3 + foliar application 
of borax (0.2 percent)), T8 (T4 + foliar application of borax (0.2 percent)), T9 (KAU POP + 
dolomite (based on soil test)) and T10 (T9 + foliar application of borax (0.2 percent)).   Lime and 
dolomite was applied @ 350 kg/ ha and fertilizer NPK was given @ 75:40:25 kg/ha as urea, rajphos 
and muriate of potash. Gypsum and MgSO4 were applied through soil as single dose and borax was 
given as foliar at four times. 

Results 

An initial soil analysis was carried out and the soil of the experimental site was sandy loam having 
pH 5.08 and electrical conductivity 0.14 dS m-1. Available nitrogen content was low, available 
phosphorus was high and available potassium was medium in range. All the secondary nutrients 
were deficient and micronutrient were sufficient except boron. The results of the experiment 
showed that yield and quality of chilli was significantly improved with various treatments. 
Maximum fruit weight (7.43g) and total fruit yield (4 456.79 kg/ha) was recorded with combined 
application of gypsum, MgSO4 and borax along with KAU POP recommendation and lime (T8). 
Fruit quality parameters such as capsaicin, oleoresin and ascorbic acid content showed significant 
response to various treatments. Highest capsaicin (0.352  percent), oleoresin (11.00  percent) and 
ascorbic acid content (96.83 mg/ 100 g) were also recorded with combined application of gypsum, 
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MgSO4 and borax (T8).  Maximum shelf life (13.67 days) was Resulted in the treatment  with 
combined application these nutrients (T8) and it was on par with all the treatments with foliar 
application of borax (T5, T6,T7 and T10). 

Discussion  

Combined application of Ca, Mg and B significantly increased total fruit yield and fruit weight. 
Higher yield might be due to the effect of these nutrients on physiological function, growth 
parameters and nutrient uptake. Magnesium is a constituent of chlorophyll and increased Mg 
content in plants contributing to increased photosynthesis and involved in carbohydrate partitioning 
which may also lead to higher yield.  Boron had a role in flowering, fruit setting and pollen tube 
growth.  It also contributes to increased yield. Ca, S and K had close relation to oleoresin content in 
chilli (Bidari, 2000). This might be leads to increased oleoresin content T8. The treatments showed 
significant difference in the capsaicin content of fruit.  N had a positive effect on capsaicin content. 
Calcium enhances the N uptake by plants and this might be contributed to increased capsaicin 
content in treatments. Calcium and boron played a vital role in increasing the ascorbic acid content 
in fruit.  High Ca content was observed in fruits of Ca treated plot. When fruit Ca level increases it 
will reduce respiration. As the respiration decreases it may increase the ascorbic acid content.  This 
might be the reason for increased ascorbic acid content calcium and boron  treated plots.                    
Shelf life of chilli was significantly influenced by various treatments.  In the present study 
maximum shelf life was recorded in T8 which was on par with T10, T6, T5 and T7 .Calcium 
application increases Ca content in tissue thus it reducing the deterioration of fruits.  Boron 
enhances cell wall integrity along with promoting the calcium metabolism.  Calcium - boron 
interaction stabilizes Ca complexes in middle lamella which makes cells compact and increase the 
shelf life by reducing weight loss and maintaining its firmness (Islam et al., 2016). 

Conclusion 

The Results obtained from the experiment revealed the significant influence of soil amendments 
over KAU POP recommendation and it can be concluded that combined application of gypsum, 
magnesium sulphate and borax along with KAU POP recommendation was effective for increasing 
fruit yield and quality in chilli. 
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Introduction, scope and main objectives  

A healthy soil microclimate supports a high soil quality and fertility. Besides other factors the 
interaction of different organisms contributes to the provision of such a suitable microclimate.   My 
acarological long time studies on mites of the Histiostomatidae (Astigmata) being phoretically 
bound to arthropods contribute to a better understanding of relevant and complex close associations 
of different organisms (phoretic host, phoretic mites, hyperphoretic fungi).  The species diversity 
and the life strategies of such mites, which are carried for dispersal by mostly fast or even airborne 
arthropods (phoresy), is still comparatively sparsely investigated. 

Methodology  

Light-microscopy, SEM and video analyses contributed to my Results. 

Results 

In order to finish their life cycles, phoretic mites need either the brood chambers of the transporting 
hosts (mostly insects) or decomposing organic tissue, where the transporter rests in order to feed or 
to reproduce. Mites contribute there remarkably to the microclimate based on their introduced fungi 
and also on their complex glandular secretions, which serve to an interspecific communication and 
regulate the growth of fungi. This microclimate provides suitable living conditions for the various 
organisms that live there and supports an efficient decomposition of organic matter. Healthy and 
nutrient-rich soils can be the result.   I herewith introduce information about the current state of 
knowledge and my recent findings about biodiversity, phoretic interactions with hyperphoretic 
fungi, new aspects about the specialized feeding mechanism of the mites and possible applied 
consequences for soil improvement. 

Discussion  

According to my morphological, ecological and behavioral studies and the corresponding work of 
other mite specialists on Histiostomatidae, the following partly still speculative thesis can be 
justified:  The mite dispersal stage (deutonymph) attaches itself to larger arthropods and carries 
fungal spores on its body, which germinate where the deutonymph leaves its carrier and serve as 
food for the mite. The adult mites and free nymphal stages produce fungicides in glandular organs 
that prevent unwanted fungal growth and keep the food fungus in a reduced growth habit, so that 
fungal components can be easier ingested using the remarkably modified mouthparts, which form a 
complex filter organ. 
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not, proved more determined by crop nutrient demand than soil nutrient supply reflecting the 
variance in attainable yield. 

 

Discussion  

The heterogeneous nature of the available trial data and the ways that the reported recommendations 
were derived hindered an adequate validation, and evaluation, of the first and second tier Results. It 
also justified to consider the first tier Results consistent and appropriate for scaling purposes. The 
variance in fertilizer recommendations proved most determined by that in attainable yield which 
though is not a factor modelled with QUEFTS. This provides room for improvement of the overall 
approach. 

Conclusion 

The proof of concept provides an operational framework for progressive and collaborative updating 
and upscaling of site-specific fertilizer recommendations across the region, adding value to 
additional and adequate soil-crop-response data, using techniques based on both agronomic and 
artificial intelligence. 
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Introduction, scope and main objectives  

Accurate estimates of nutrient inputs and outputs on agricultural land at national and sub-national 
scale are critical for (i) quantifying nutrient balances and nutrient use efficiency, (ii) assessing the 
impact of nutrient use on food production, biodiversity, global climate, water and air quality and 
other environmental functions, (iii) developing realistic nutrient and emissions targets and 
roadmaps, and monitoring progress towards them, and (iv) forecasting future fertilizer demand. 
Such data are of particular importance for national action plans on SDG Target 2.4 (sustainable 
food production systems, including in the context of climate change). Various national and sub-
national scale databases on nutrient inputs and outputs have been created by organizations and 
researchers worldwide. They have resulted in coarse and widely ranging estimates because of large 
uncertainties due to data scarcity and  differences in data sources and estimation methods used. The 
accuracy of many data layers remains poor in many countries. Persisting data gaps are difficult to 
fill with the current methods and the resources available. An improved dataset will Result in 
stronger messages to a wide range of stakeholders, including policy makers. 

Methodology  

We first review the current status of data on nutrient inputs and outputs on agricultural land in the 
world and we discuss major trends as well as knowledge gaps. We then present a vision and 
strategy for a coalition to create and manage a joint nutrient budget data platform that brings 
together data and expertise available in public and private sectors. We discuss the general 
framework and principles to follow, including distributed co-creation, collective ownership, 
openness and innovation in creating novel data sourcing pipelines and analytical tools. 

Results 

The joint platform, a test version of which is being built for dissemination in FAOSTAT and 
IFASTAT, will lead to more timely and better aligned reference data, reduced uncertainty, and 
increased granularity in terms of sub-national and crop-specific data. Novel data collection methods 
focus on acquiring better agronomic information at a suitable aggregation level, including data on 
fertilizer use by crops, manure use, crop residue management, crop biological fixation, etc. The 
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basic data collection will be complemented with existing and emerging datasets from top-down 
measurements such as remote sensing. 

Discussion  

see above 

Conclusion 

Filling critical data gaps through a collaborative effort will greatly enhance use of global nutrient 
data for specific policy and investment purposes. It will enable countries to better monitor and 
report on nutrient use, nutrient use efficiency, risks, and emissions from agriculture. 
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Introduction, scope and main objectives  

Soil is the one of the most important natural resources available on earth, which is directly or 
indirectly required by any living thing. Consistent degradation of soil health due to various reasons 
like unethical use of chemical fertilizers, removal of topsoil due to erosion in hilly areas, water-
logging is having a devastating impact on productivity and eventually impacting food security 
across the globe. The global trends show that 20 percent of cropland, 16 percent of forest land, 19 
percent of grassland, and 27 percent of rangeland are in persistent decline in productivity due to soil 
degradation (UNCCD, 2017). The structure of cultivated soils has a very important bearing on 
drainage, ease of tillage, root penetration and resistance to erosion and ultimately their general 
productivity.     In the tribal areas of Southern Rajasthan in India, the quality and texture of soils 
having undulated topography is deteriorating day by day. Further, the soil of small and marginal 
farmers is also degrading due to adopting inappropriate, soil exhaustive crop rotation methods 
(cereals after cereals) like maize-wheat, rice-wheat, whereas agricultural science indicates that 
inclusion of one leguminous crop in a crop rotation is an effective tool for improving soil health. 
Leguminous crops have the capacity to restore fertility of soil. These crops can bind the free 
atmospheric nitrogen by means of nitrogen fixing bacteria; enrich the soil with organic matter; 
enrich the soil aeration through their well-developed root system; improve the physical properties of 
soil through its sufficient surface foliage; help in dissolving nutrients and thus has great significance 
in crop rotation. 

Methodology  

The properties of the soils in these areas can be improved by cultivation of summer green gram. 
VAAGDHARA in an initiative during 2016-17 for improving livelihood, nutrition security and 
improvement of soil health; sensitized and motivated 1000 farmers for summer green gram 
cultivation in 2-gram panchayat of Banswara district of Rajasthan. Farmers were initially supported 
with certified seeds and other inputs. 

Results 

The land which usually remained fallow during summer season, these 1000 small and marginal 
farmers were able to cultivate 1 to 1.5 quintal of green gram per acre and each family could earn 
Rupees 7 000 to 8 000, which also improved their livelihood. Cultivation of green gram also 
provided fodder for animals during the summer days. More importantly, an improvement was 
observed in the germination, growth and yield of the next sown kharif crop of maize and paddy, 
indicating improvement in soil health. 
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Discussion  

The Agricultural Experts And Department Officials Acknowledged The Role Of Rhizobium And Its 
Nitrogen Fixation Tendency, Which Improved The Fertility Of Soil By Fixing Nitrogen And Was 
Helpful In The Cultivation Of Maize And Paddy And Revitalized Kharif Cultivation. This Initiative 
Provided A Multi-Dimensional Result To The Farmers And Played An Important Role In 
Strengthening The Family Farming System And Sustainability. 

Conclusion 

Considering the positive Results of this initiative, regular cultivation of green gram in summer 
season is being done in Banswara in an organised way. The sowing area has now increased up to 
3000 hectare which was nominal earlier. Thus, cultivation of green gram in summer season helps to 
sustain food security, supplementing nutritional requirements of the family and also improve 
livelihood and more importantly soil health. 
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of the insect industry, frass will become a commonly used organic fertilizer which has a great 
potential to ensure a more sustainable agriculture. 
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can characterize the soil, crop and environment rapidly and cost-effectively and with greater 
precision scale. Such information is being used to develop ICT based tools for precision nutrient 
management as well as in-season adaptive management at an affordable scale. Future gains in 
productivity and input-use efficiency will require technologies that can manages soil, water, and 
crop and are more knowledge-intensive and tailored to the specific characteristics of individual 
farms and fields. Precision nutrient management approach manages the soil variation, nutrient status 
and crop responses. 

Discussion  

The concept for optimizing the supply and demand of nutrients according to their variation in time 
and space. However, for scaling such approach ICT tool can be tailored to specific local conditions 
for precisely providing field specific nutrient recommendations to the farmers as web- and mobile 
phone based application/software. Current efforts towards this include, Soil Health Card Portal 
developed by Department of Agriculture, Cooperation & Farmers Welfare, Ministry of Agriculture 
& Farmers Welfare, Govt. of India for registration of soil samples, recording test Results of soil 
samples and generation of Soil Health Card (SHC) along with Fertilizer Recommendations through 
STCR prescription equations which is a single, generic, uniform, web based software accessed at 
the URL www.soilhealth.dac.gov.in. Nutrient Expert® is another effective tool that is based on the 
plant-based approach of SSNM. An example of region specific Decision Support System for 
Integrated Fertiliser Recommendation (DSSIFER) which was developed by STCR centre at TNAU, 
Coimbatore was found useful for about 1645 situations and for 190 agricultural and horticultural 
crops for prescribing fertilisation schedule. 

Conclusion 

However, there is no denying fact that as on today we are mainly dealing with soil chemical fertility 
evaluation through soil testing which is only the tip of the iceberg. Constraint analysis with respect 
to biological and physical properties has seldom been touched upon. These two factors account for 
about one-third of unaccounted variations in soil health assessment. We need to include some easily 
measureable biological parameter like dehydrogenase and physical parameter like penetration 
resistance. The twin aspect of devising strategies for leveraging resources to tackle the challenge of 
low carbon transformation and strategies to enhance soil health and carbon sequestration will help 
in combating climate change without compromising agri-economic development. Moreover, the 
region-specific amalgamated technological prescriptions refined with targeted policy analysis are 
required for effective implementation and obtaining positive outcomes within a finite time horizon. 
This will provide a strong foundation for pragmatic policy formulation on natural resource 
conservation and combating climate change. Halting and reversing land degradation as well as 
sequestering soil organic carbon is a high priority for transitioning to achieve a land-degradation 
neutral world in the context of sustainable development. It was observed that adoption of ICT, 
incorporating externalities for making economic decisions, accounting for capital invested in the 
face of climate change, strengthening local and community governance structures, and development 
of voluntary guidelines on sustainable land management in sync with local law are essential 
elements for development of sound soil policy. 
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Introduction, scope and main objectives  

The study seeks to make use of citrus pruning waste in agricultural soil in order to generate value 
for the farmer and society. Turning a waste into an asset. Indirectly, it aims to value and promote 
plant covers as a sustainable practice. 

Methodology  

The studies have been carried out on orange and mandarin trees in the Ribera area (Valencia, Spain) 
with calcareous Fluvisol-type soils. 6 different treatments have been tested combining two types of 
residues (pruning + grass and pruning + grass + legume) and three application points (on the street, 
on the ridge on the irrigation line and on the ridge under the irrigation line) applied for 32 weeks. 
The samples were taken at four times throughout the project and have included both soil and leaf 
samples, following what had been programmed in the project, analyzing the main parameters of 
interest. In addition, additionally part of the soil samples were subjected to analysis to determine the 
microbial biodiversity of both bacteria and fungi. 

Results 

The application of pruning wastes induces greater humidity in the soil and an increase in organic C 
and biological activity in the soil, along with an enhancement of the presence of microorganisms 
linked to biorefertilization by nitrogen, phosphorus and potassium. An important increase in the 
contents of organic matter, C and N was observed in the first days after the application, which 
decreased after 32 weeks. On the other hand, while in the control areas the sequestration of C was 
negative, in the areas with cover and fertigation it was positive. The contribution of P+G+L residues 
contributed more to this process in the fertigation zone than in the vegetal cover zone. 

Discussion  

The Results show that the application of pruning wastes does not negatively affect the nutritional 
status of the soil-plant system or the production of the fields. On the contrary, it generates a whole 
series of environmental benefits. Also, a greater biodiversity, increasing the microorganisms of 
relevance for the mobilization of nutrients. Finally the evolution of the organic content indicates 
that there was an important degree of mineralization. 

Conclusion 

As Conclusion, these Results illustrate that these practices can be a sustainable approach for the 
sequestration of C and could contribute to the mitigation of atmospheric CO2 in this type of 
agrosystems. Likewise, this management of residues represents an innovation to be implemented in 
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Introduction, scope and main objectives  

Plants-microbe interaction is a complex process, wherein an assembly of plant-associated microbes 
known as 'endophytes' are recruited via their root system. Specifically, endophytes are an 
endosymbiotic group of microorganisms that can colonize the internal tissues of plants and provide 
several benefits. Endophytic colonization begins with the adherence of soil bacteria to the plant root 
surface. To achieve this, soil bacteria may utilize mechanisms such as motility (stimulated by root 
exudates), exopolysaccharide synthesis compounds, and biofilm formation to facilitate root 
colonization. Elucidating the factors affecting endophytic colonization like soil pH, organic matter 
content, and soil type has become a hot topic. However, little is known about the microbial source 
effect as an individual factor on the endophytic bacterial community of rice plants (Oryza sativa 
L.), which serves as the purpose of this study. 

Methodology  

This study was performed using the microbial communities of 5 different soil types collected from 
different geographical locations in Japan. In this study, hydroponic systems were inoculated with 
five different soils, which provided the microbial sources for the rice plants were prepared. Rice 
seedlings grown under sterile conditions were transplanted into the systems after 21 days and kept 
in the growth chamber. After 3 and 6 weeks, the rice roots were collected, and the endophytic 
bacterial communities were determined by Illumina MiSeq-based 16S rRNA gene amplicon 
sequencing. 

Results 

Our results show that the dominant bacterial phyla of the microbial sources were Firmicutes, 
Chloroflexi, Proteobacteria, and Acidobacteria.  Two-way ANOVA results showed that the 
endophytic bacterial diversity and richness significantly differed with respect to the microbial 
sources. PCoA plots showed distinctive microbial clusters indicating that microbial sources 
influenced the assemblage of bacterial endophyte communities. Similarly, PERMANOVA results 
proved that the microbial source was a determinant factor of bacterial endophyte communities in 
rice roots (p < 0.001). Venn diagram analysis showed an assemblage of shared endophytic bacterial 
taxa dominated by Proteobacteria, and different endophytic groups observed for each microbial 
source treatment. 

Discussion  

The microbial sources used in this study exhibited differential bacterial community diversities and 
compositions, which were reflected in the overall endophytic bacterial communities for the rice 
plants of each treatment. Although rice plants can recruit a distinct community of endophytic 
bacteria that may be beneficial for their growth and development, this study showed that rice plants 
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decreasing trend with an increase in depth, and it was maximum in the case of green manuring 
(1724  g m2) as the annual plant assimilated C, and C return to the soil was also maximum in the 
case of GM (21 and 7 t ha-1, respectively). 

Discussion  

The reductions in redox potential (Eh) and pH during rice season improved NUE under integrated 
management. Highly reduced conditions favored N mineralization and plant availability in form of 
NH4+-N Resulting in enhanced uptake efficiency in case of rice. The integrated management 
systems also provided better climate resilience and mitigation of greenhouse gas emissions. 
Legume-based management showed no responses to increased soil C inputs in different years, 
perhaps indicating nutrient richness shadowing the beneficial effects of soil C (beyond a certain 
level). Integrated management of nutrients provided significant soil fertility benefits via favorable 
effects on nitrogen mineralization and use efficiency, micronutrient uptake by plants, and increased 
crop productivity. 

Conclusion 

The study indicated that INM strategies can immensely benefit the rice-wheat system via 
improvement in soil biological health along with electrochemical changes for flooded rice, and 
labile-C-assisted improvement in soil conditions for wheat. Almost 50 percent cut down in 
inorganic fertilizer use could be afforded with the use of green manuring, integration of a legume 
crop in the main cropping system and soil incorporation of its residues, retention and soil 
incorporation of cereal crop residues, and use of manures. 
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Introduction, scope and main objectives  

The soil resources of the agricultural areas of Morocco are undergoing degradation of different 
degrees and forms, such as erosion, compaction, salinization and decrease in organic matter content. 
Limiting these risks is the most important challenge of sustainable development. The benefits of 
conservation agriculture (CA) over conventional tillage (CT) could remedy the degradation of 
natural resources, in particular soil. The adaptation and transfer of direct seeding (NT) with residue 
mulch opens new perspectives for reconciling increased production, which guarantees food 
security, and environmental protection. 

Methodology  

The objectives of this study are (1) to report the differences in soil chemical (nitrogen, phosphorus, 
potassium, and pH) and physical (structural stability, bulk density, moisture, and soil organic matter 
content) properties which Resulted from the conversion from CT to NT in contrasting cropping 
systems in two types of soils (Vertisol and Isohumic), representative of the agricultural zone in 
northwest Morocco and (2) to draw Conclusions and recommendations on the state of fertility and 
the management of fertilizers.The first long-term experiment (13 years) was set up at the 
Marchouch (I) experimental station of INRA, located 68 km south-east of Rabat While the second 
short term experiment (7 years) was carried out with a farmer in the Ain Sbit (II) site. In both sites, 
the rotation practiced is legume / cereal. 

Results 

Results indicate a significant improvement (p-value <0.05) in soil stability structure under NT (with 
mean weighted diameter, MWD = 1.32 and 1.13 at sites I and II) compared to CT (0.72 and 0.60 
mm) for the three treatments (Rapid moistening, slow moistening, and mechanical disintegration by 
agitation). In contrast, we recorded a significant difference in soil organic carbon content with 
higher levels over the five soil depths in NT compared to CT. The analysis of the humidity Results 
shows significant differences between the two systems. Regarding nutrients, direct seeding showed 
a significant effect on available phosphorus (p value = 0.0027) and total nitrogen (p value = 0); on 
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Introduction, scope and main objectives  

Brazil is beginning to cultivate hops (Humulus lupulus L.) with the adaptation of varieties to the 
climate and has obtained excellent organoleptic Results in the product (Durello, Silva, and Bogusz, 
2019). The crop is being encouraged to small producers and family farming due to the high income 
in small areas, encouraging the emergence of small breweries (Soares and Firmo, 2018). Large 
breweries also see the culture as an opportunity to promote the social development of the 
surrounding communities of small farmers. Thus, the crop is being studied to receive agroecological 
treatments that can guarantee the farmers' health and produce in a sustainable way. As hops have 
mycorrhizal dependence reported in the literature (Davis, Young and Rose, 1984), studies on the 
effect of fertilization on AMF communities in this crop become important. This work aims to 
evaluate how different levels of bokashi fertilizer affect native AMF communities occurring in the 
hop crop. 

Methodology  

Rhizospheric soil samples of hops of the Cascade variety were collected in an experiment 
implemented in October 2021., in the georeference -22.183417° -42.844111°, that evaluates 
fertilization with 0, 1, 2, 4, 8 and 16 Mg/ha of bokashi type fertilizer in the establishment of this 
irrigated crop in Teresópolis, RJ, Brazil, in a randomized block design with 4 repetitions. The 
samples were collected during the period of maximum rainfall and heat (summer) by three transects 
at a depth of 0-10 cm in the plot (one per useful plant) making a composite sample for each plot, 
totaling 24 composite samples. In the Mycorrhizae Laboratory of Embrapa Agrobiology, the AMF 
spores were extracted from 50 cm³ of soil of each sample by wet sieving with the sieves of 0.42 and 
0.053 mm. The spores were mounted on slides for microscopy and identified taxonomically by their 
morphology. 

Results 

A total of 16 species of AMFs were found in hop rhizosphere: Acaulospora denticulata, 
Acaulospora foveata, Acaulospora laevis, Acaulospora scrobiculata, Ambispora leptoticha, 
Gigaspora sp. Glomus clavisporum, Glomus glomerulatum, Glomus macrocarpum, Glomus 
multicaule, Glomus sp, Glomus sp.2 Glomus sp.3 Racocetra fulgida, Rhizoglomus 
microaggregatum, and Sclerocystis sinuosa. The first year of application of fertilizer treatments did 
not significantly affect the number of spores and the number of species among treatments, although 
the number of species (diversity) tended to be lower in the absence of fertilizer. Glomus 
glomerulatum, Glomus multicaule, and Sclerocystis sinuosa did not occur in the treatment without 
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fertilizer application. Acaulospora species tended to decrease in the percentage of occurrence with 
increasing doses of fertilizer. 

Discussion  

The number of samplings and the effect of the Bokashi fertilizer on the community of AMF is still 
incipient. Trap cultures of the samples already collected are being conducted to extend the survey of 
the species of AMF present and the field sampling will be repeated during the cooler and drier 
period of the year (winter). 

Conclusion 

The data currently collected indicate that the application of bokashi type fertilizer in the formation 
of the hop crop is not significantly influencing the community of AMF in its rhizosphere. 
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Introduction, scope and main objectives  

Rice-wheat cropping system is the most extensively followed crop rotation in the Indo-Gangetic 
plain. It is a highly intensive cropping system with expensive energy inputs on tillage, irrigation 
water, and fertilization. The farmers of the region have problems managing the crop residues, 
especially those of rice crop, and therefore burning of crop stubble is one of the major 
environmental issues. The residues of both crops are rich in nutrients (~ 0.5-1.5  percent N). If 
recycled the residue can become a useful biofertilzer/soil conditioner. There can be various means 
of using these residues for soil fertility enhancement. Some of the means include, in situ residue 
retention and incorporation into soil after crop harvest, transforming the residues into compost via 
suitable composting method and applying to soils, and integrating these crop residue-based options 
with other options like green manuring. 

Methodology  

An integrated nutrient management (INM) experiment was initiated in 2014-2015 at Central Soil 
Salinity Research Institute (CSSRI), Karnal, used to assess the suitability of eight INM-modules 
viz;  RS-F100= in situ 1/3rd rice stubble retention and incorporation + 100  percent recommended 
fertilizers,  RS-F150= in situ 1/3rd rice stubble retention and incorporation + 150  percent 
recommended fertilizers,  WS-F100= in situ 1/3rd wheat stubble retention and incorporation + 100  
percent recommended fertilizers,  WS-F150= in situ 1/3rd wheat stubble retention and incorporation 
+ 150  percent recommended fertilizers, PSC-F50=Paddy straw compost @ 5 t ha-1 + only 50  
percent of recommended fertilizers, PSC-FYM-F50= Paddy straw compost @ 5 t ha-1  + Farm-yard 
manure @ 5 t ha-1 + only 50  percent of recommended fertilizers, GM-FYM-F50= Green manuring 
with Sesbania aculeata + Farm-yard manure @ 5 t ha-1 + only 50  percent of recommended 
fertilizers,   GM-PSC-F50= Green manuring with Sesbania aculeata + paddy straw compost @ 5 t 
ha-1 + only 50  percent of recommended fertilizers, compared to F = 100  percent recommended 
fertilizer, and O= absolute control. 

Results 

The Result of the experiment showed that both, grain yields and nitrogen use efficiency (NUE) 
increased significantly under GM-PSC-F50 (green manuring with application of paddy straw 
compost and only 50  percent fertilizers), GM-FYM-F50 (green manuring with application of FYM 
and only 50  percent fertilizers). These INM practices can afford cutting down of chemical fertilizer 
to 50 percent. In cereal residues (RS, WS) based INM, wheat stubble retention showed promising 
impacts on soil fertility and yield over the years while rice stubble retention could not match upto 
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100  percent fertilizer (F) without addition of 50  percent fertilizer as in RS- F150. Similar trends 
were also noted for N mineralization. 

Discussion  

Wheat straw in-situ retention showed increasing trends in yields overs the years indicating it be 
promising INM-modules with long term impacts. The most important change that explained the 
trends in rice season include changes in redox potential and pH during rice reason, while the 
changes in soil organic carbon played significant role during wheat season. 

Conclusion 

Overall, the study revealed that the green manuring with Sesbania aculeata + Paddy straw compost 
@ 5 t ha-1 + only 50  percent of recommended fertilizers (GM-PSC-F50), 1/3rd wheat stubble 
retention and incorporation + 100  percent recommended fertilizers (WS-F100), and 1/3rd rice 
stubble retention and incorporation + 150  percent recommended fertilizers (RS-F150) are the 
promising INM technology modules for adoption by farmers. 
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Results 

Preliminary results indicate the importance of organic manure application, especially in lettuce 
production, as an effective approach for soil salinity management in smallholder wetland vegetable 
production. Both chicken manure and mineral fertilizer application, as well as the interaction of 
both, showed advantage over the traditional practice of simple urea top dressing. 

Discussion  

Further detailed assessment is necessary to separate the effects on salinity and nutrient dynamics in 
the studied sites for a complete understanding. 

Conclusion 

Following the same experimental setup, the project currently investigates the viability of further 
innovative organic manure strategies for the local production system (e.g. biochar, biofertilizer, 
compost). 
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