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                        Abstract

                        
                            The study was aimed to evaluate the efficacy of supplying a mixture of four phosphorus (P)-solubilizing purple nonsulfur bacteria strains, Rhodopseudomonas palustris VNW64, VNS89, TLS06, and VNW02 (P-solubilizing purple nonsulfur bacteria (PS-PNSB)) on soil properties, P uptake, growth, and yield of canary melon ( Cucumis melo L.). The experiment consisted of eight treatments, including 100% P (150 kg P 2 O 5 ha −1 ) as recommended, 75% P, 50% P (75 kg P 2 O 5 ha −1 ), and no fertilizers, and these treatments with adding PS-PNSB mixture. The results showed that supplying the PS-PNSB mixture had improved the soil pH and the available P content. Moreover, fertilizing 100% P with the mixture of the four PS-PNSB strains resulted in the greatest P uptake (7.88 kg P ha −1 ). However, interestingly, when supplying 75% P with the PS-PNSB mixture, the P uptake was 6.11 kg P ha −1 and was statistically equal to the 100% P treatment (5.87 kg P ha −1 ). This could be found in other parameters. Therefore, supplying the PS-PNSB mixture can be claimed to reduce 25% P, but still maintain plant height, fruit length, fruit perimeter, and yield of canary. In addition, supplying the PS-PNSB mixture contributed to a 5.26–9.42% increase in the canary melon yield among P fertilizer rates. Based on the aforementioned results, the PS-PNSB mixture in the current study should be further commercialized and transferred for farmers’ use to enhance the yield of canary melons and reduce the rate of chemical fertilizers for the ultimate goal of sustainable agriculture. Graphical abstract
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                        Abstract

                        
                            The rice yield gap (YG) is a global concern, requiring more detailed studies spatially and temporally. As a staple food in Indonesia, rice was produced from 7.4 Mha paddy fields in 2019. Better insight into the YG helps assess measures to boost rice production. However, the information on YG variation among regions scale is limited. This study aimed to identify the rice YG based on 295 historical trial datasets from 23 provinces in Indonesia. We surveyed published trial results from 2012 to 2022 and analyzed YGs, expressed as the percentage of farmer yield (FY). The potential yield (PY) was estimated from field trial results using introduced rice cultivation technology package, whereas FY from results using existing farmer practices. Our study showed that the average YG was 62% in rainfed, 54% in tidal, and 32% in irrigated paddy fields. The YG was significantly high in the paddy fields of Kalimantan (74%) and Maluku-Papua (49%), while the lowest was in Sulawesi (27%) and Java (31%). The YG varied significantly with geo-regions, rice varieties, and cultivation technology packages. Closing the YG and ensuring sustainable rice production requires the implementation of sustainable intensification through applying site-specific technology packages, reallocation of agricultural interventions to a higher YG region, and rice variety improvement to increase PY.
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                        Abstract

                        
                            To cope with the problem of the reduction in agricultural productivity, the massive usage of chemical fertilizers for boosting agricultural productivity is popular across the world. In return, it thereby declines soil quality and biodiversity. We therefore determined the potential of co-inoculation of the indole-3-acetic-acid- and ammonia-producing bacteria, Pseudomonas sp. strain NK2/7 and Bacillus sp. strain NK1/19, immobilized in agar to promote mustard greens growth and investigated the effects of co-inoculation of both strains on plant and soil elements as well as soil bacterial community structure, in comparison with a chemical fertilizer and single-strain inoculations. The knowledge on the relationships of both species with plant and soil microbiota in field conditions is limited. The results show that the co-inoculation of both strains immobilized in agar increased plant dry weight up to 62.02% and plant elements, including N (38.46%), P (28.37%), K (203.16%), Ca (10.89%), Mg (25.8%), and Na (70.3%). The co-inoculation also conferred the highest organic matter (OM) (by 429.45%) and increased soil elements including Fe (92.74%), Mn (126.88%), Cu (12.05%), and Zn (107.46%). Illumina next-generation sequencing demonstrated that the establishment of both strains affected the soil bacterial community by reducing bacterial diversity and richness. Bacterial classes Bacteroidia , alpha- Proteobacteria , Vicinamibacteria , Gemmatimonadetes , Verrucomicrobiae , Polyangia , Nitrososphaeria , and Blastocatellia were significantly decreased, whereas the amounts of gamma- Proteobacteria and Bacilli were significantly increased. Soil parameters, including pH, OM, total Fe, Mn, Cu, and Zn, were the major factors influencing the soil bacterial community structure.
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                        Abstract

                        
                            This study aimed to assess the effect of straw-mulching and sowing time on spring-wheat growth and also evaluate the suitability of nonlinear models (Logistic, Gompertz, Richards and Weibull models) in forecasting crop growth. The experiment followed a factorial design with two factors: three planting times (early, normal and late sowing times) at two different straw-mulching rates (3.75 t/ha straw [mulch] and 0 t/ha straw [no-mulch]). The following treatments were established from these factors: (1) early sowing without straw-mulch (ESW-T), (2) early sowing with straw-mulch (ESW-TS), (3) normal sowing without straw-mulch (NSW-T), (4) normal sowing with straw-mulch (NSW-TS), (5) late sowing without straw-mulch (LSW-T) and (6) late sowing with straw-mulch (LSW-TS). The results showed that, generally mulching improved soil water storage and enhanced biomass growth while early sowing combined with mulching (ESW-TS) gave the greatest results in terms of biomass growth. Furthermore, the logistic model was the most suitable for crop forecasting with a coefficient of determination ( r 2 ) of 0.887 and a change in Akaike information criterion (∆AIC) of 0. The Gompertz model was next with r 2 = 0.884 and ∆AIC = 0.53, followed by the Weibull model ( r 2 = 0.883, ∆AIC = 2.83). The Richards model showed the least performance ( r 2 = 0.882, ∆AIC = 3.42). These results implied that the adoption of early sowing and straw-mulching could enhance soil water storage, improve wheat yields and improve climate resilience of agroecosystems on the Loess Plateau and similar dryland ecosystems. Furthermore, the logistic regression model can be a useful decision tool for testing the effectiveness of climate adaptation strategies.
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                            The evaluation of the diversity in the cowpea local varieties (CLVs) allows the efficient use of genetic resources for cultivar development. This study aimed to evaluate the diversity of CLVs based on observation of morphological characteristics and to identify the relationship among morphological traits and potential varieties as donor genes to improve yield potential. The CLVs were collected from five provinces in Indonesia during 2017–2018. The evaluation of the performance of CLVs’ morphological characteristics was carried out in the Indonesian Legumes and Tuber Crops Research from March to July 2019. The observed data were 43 agronomic characters which consist of qualitative and quantitative characters. There is a high variation in stem pigmentation and seed color in 214 CLVs. There were nine qualitative characters with no variation. Most quantitative characters showed significant variation among CLVs. The clustering of 214 CLVs results in five clusters in which some CLVs maintain valuable characteristics that could be used in the breeding program. The number of pods per plant, number of racemes per plant, and 100 seed weight were useful for indirect selection in the yield improvement. Based on the genotype by trait biplot, the CLV 112, 191, and 111 could be used as donor parents for seed size improvement and the CLV 169 could be used as a donor parent for the yield potential improvement in the cowpea breeding program. Four cowpea genotypes can be recommended for commercial release or used as potential breeding material in cowpea cultivar development programs. The new findings of this study could provide a basis for the genetic improvement of cowpea.
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                            Sweetpotato is the second most important root crop in Ethiopia, making an important contribution to food security in the densely populated areas of southern Ethiopia. While the white-fleshed sweetpotato (WFSP) varieties have been widely grown, the recently bred pro-vitamin A orange-fleshed sweetpotato (OFSP) varieties are also gaining popularity nationwide. This study evaluated on-farm performances of five new OFSP varieties along with two previously released “check” varieties, one of which is a WFSP, across 13 locations in southern Ethiopia for 2 consecutive seasons (2017 and 2018) with the objective of selecting farmer preferred varieties. The experimental design used was randomized complete block design. Results revealed highly significant differences ( p < 0.05) among the tested varieties for all parameters considered. Overall, the new varieties were superior to the check varieties for most of the parameters considered. Kulfo, the OFSP check and the only OFSP variety under production, was inferior in above-ground biomass yield, taste, vegetative, and physical root quality performance. There was a strong negative correlation between altitude and root yields, with the highest root yields being in areas 1,500–1,650 m above sea level. The new varieties were accepted by the farmers due to their better yields, adaptability to the local agro-ecological conditions, and high dry matter content. The results of this study implied that the conventional variety evaluations should be complemented by farmers' participatory processes to ensure the release of acceptable varieties targeting both food security and marketability.
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                            The three cultivars of Gayo Arabica coffee (GAC) are distributed widely in the Gayo Highlands, Aceh Province, Indonesia, between 900 and 1,700 m above sea level (masl). The difference in altitude affects the yield and quality of coffee, and Arabica coffee has biennial bearing characteristics, so there are always annual yield fluctuations. This study aimed to determine the yield performance and stability level of the three GAC cultivars, Gayo 1, Gayo 2, and Gayo 3 (G3), across six different environments. The study used a randomized complete block design with three replications. The six environmental conditions are the combinations of two altitudes (900 and 1,500 masl) and 3 years of production (2019, 2020, and 2021). The estimation of coffee yields is based on the fruit value , which is calculated by the number of productive branches per tree, nodes per branch, berries per node, and the weight of a single cherry. An investigation of the genotype-by-environmental interaction using a combined analysis of variance and the yield performance and stability analysis performed using the Eberhart and Russell method, AMMI (additive main effects and multiplicative interaction) and GGE (genotype + genotype × environment) biplot analysis. Results showed that the yield performance of GAC was significantly affected by the interaction between genotype and environment. G3 was an ideal cultivar because it had high yield performance, was stable, and could adapt to broader environments in Gayo Highland. Therefore, G3 deserves high priority for Arabica coffee development in that region.
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                            Spodoptera frugiperda is a new invasive and highly polyphagous pest that attacks corn in Indonesia. The availability of abundant plant species allows pests to switch to other host plants to maintain their population. The aim of this research is to examine the development, reproduction, nutritional indices, and life table of S. frugiperda in several plant species. The plants tested were corn, rice, broccoli, oil palm, and baby corn as controls. Ten individual insects were used and the experiments were repeated five times for each plant species. The test results show that different types of plant feed affect the development time, imago life span, fecundity, and fertility of S. frugiperda . Baby corn fruit and broccoli had higher net reproduction value ( R 0 ), intrinsic growth rate ( r ), gross reproduction rate (GRR), shorter mean generation period ( T ), and population doubling time (DT) than corn and rice leaves. On oil palm leaf feed, no population parameters could be determined because no larvae developed into adults and had the lowest nutritional indices parameters, so that, oil palm could not be exploited as a host plant. Also, the nutritional indices of several feed plant species tested provided information that broccoli could be the most suitable host compared to other plants tested when there was no corn in the field.
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                            The majority of natural diabetic medications come from fruits and vegetables. These natural medications help protect humans from negative impacts of chemical antidiabetics by scavenging free radicals. The present study aimed to explore the antioxidant and antidiabetic properties of methanolic extract of fruits of Hibiscus sabdariffa Linn. (MEHSF) in alloxan-induced Swiss albino diabetic mice. The dried coarse powder of Hibiscus sabdariffa Linn. fruits was subjected to methanol extraction. The antidiabetic activity was determined by using alloxan-induced (80 mg/kg body weight) diabetic mice. Following a 15-day treatment period, serum biochemical parameters including total cholesterol (TC), triglyceride (TAG), LDL-cholesterol (LDL), HDL-cholesterol (HDL), serum glutamic pyruvic transaminase (SGPT), and serum glutamic-oxaloacetic transaminase (SGOT) enzymes were estimated. The antioxidant activity was evaluated through a DPPH and ABTS free radical scavenging assay. Total phenolic content and total flavonoid content were assessed using established methods. MESHF, containing polyphenolic and flavonoid compounds, exhibited antioxidant properties. A 100 and 200 mg/kg significantly ( p < 0.05) lowered the blood glucose levels and improved biochemical parameters such as TC, TAG, LDL, and HDL in diabetic mice. Further, MESHF significantly ( p < 0.05) reduced the activity of the SGPT and SGOT in diabetic mice compared to untreated diabetic mice. These results suggest that MEHSF with promising antioxidant and antidiabetic potentials can be considered to be a probable new resource of the antidiabetic agent.
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                            Drought is a major problem worldwide for agriculture, horticulture, and forestry. In many cases, major physiological and biochemical changes occur due to drought stress. The plant’s response to drought stress includes a set of systems for intracellular regulation of gene expression and inter-tissue and inter-organ signaling, which ultimately leads to increased stress tolerance. Meanwhile, the role of plant growth-promoting bacteria in improving many harmful consequences of drought stress has been discussed. One of the new ways to increase tolerance to drought stress in plants is drug design using methods based on computer analysis, bioinformatics, pharmacokinetics, and molecular docking. The present study aimed to identify volatile and non-volatile compounds involved in drought tolerance using molecular docking methods. In this research, among the volatile and non-volatile compounds effective in increasing growth and inducing drought tolerance, compounds that have a high affinity for interacting with the active site of late embryogenesis abundant (LEA) protein were identified through molecular docking methods, and it was presented as a suitable inhibitor for this protein. Based on the docking results, the inhibition potentials of the studied compounds differed, and the most vital interaction in the case of LEA 3 protein was related to the gibberellic acid compound, whose energy is equivalent to −7.78 kcal/mol. Due to the basic understanding of many mechanisms operating in the interactions of plants and bacteria, it is expected that the practical use of these compounds will grow significantly in the coming years, relying on pharmacokinetic methods and molecular docking.
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                            Modern agriculture seeks, through technology, to increase agricultural productivity, aiming at greater sustainability during food production. The application of vitamins meets this objective, acting as a biostimulant for different cultivation conditions. In this sense, the aim of this research is to evaluate the effect of the foliar application of nicotinamide on the soybean crop in two growing environments. The treatments were composed of the nicotinamide concentrations of 0, 100, 200, 300, 400, 500, and 600 mg L −1 of water applied when the plants were at the R3 stage (beginning of pod formation), exogenously, by foliar spraying. The application of nicotinamide resulted in increases in the vegetative traits of plant height and the number of branches per plant by 9.7 and 7.8%, respectively. Regarding the productive characteristics, considering the average of the two cultivation sites, the application of the vitamin resulted in increments of about 15.62, 18.57, 20.53, 4.32, and 19.19% on the number of pods, number of grains, mass of grains per plant, mass of 1,000 grains, and yield, respectively. In this way, we conclude that nicotinamide, applied at concentrations ranging from 237.8 to 373.8 mg L −1 , promotes benefits to soybean growth and yield in different environments, and can be considered as a biostimulant.
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                            Zoning-based organic farming has become increasingly attractive in Indonesia for producing healthy food, improving the quality of land and the environment, and increasing the welfare of farmers. The problem is that organic farming areas should be certified by a legal agency called the National Standardization Agency and the cost should be paid by farmers in those areas. Zoning allows the farmers to jointly manage farming areas, including payment of certification costs. However, the success of zoning-based organic farming implementation depends on farmers’ acceptability. This study aims to analyse perceptions and knowledge regarding zoning-based organic farming plans, measure the level of farmers’ willingness to accept (WTA) zoning-based organic farming plans and determine the effect of economic, ecological, and social support factors, as well as other factors towards WTA the zoning-based organic farming system. This study found that the majority of farmers perceive zoning-based organic farming as economically viable and ecologically and socially supported compared to conventional farming since most of the farmers have good knowledge regarding the importance of zoning. Although the farmers have long been experiencing conventional farming, the number of WTA farmers in zoning-based organic farming is very high. The study confirmed that the ecological aspect is the most influential in accepting zoning-based organic farming. Economic factors have a very strong influence on increasing farmers’ WTA zoning-based organic farming. This study also suggests that the implementation of zoning-based organic farming needs to be sustainably supported by the community.
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                            Land degradation in mountainside areas is a serious threat that requires conservation actions, and the role of millennial farmers in this issue is crucial for future agricultural land sustainability. The perception of degraded land condition (LC) and the risk of farming due to ongoing agricultural land degradation (RISK) are suspected to be able to drive the intention to make conservation efforts. Based on the norm activation model, this study aims to analyze the influence of millennial farmers’ perceptions on the condition of degraded agricultural land and the risk of land degradation on their intention to perform conservation-based potato farming (CBPF). This study involved 169 millennial potato farmers on the western slope of Mount Slamet, Central Java, Indonesia. Data were collected using a cross-sectional survey from January to March 2022. The hypothesis was tested using structural equation modeling. The results showed that more than 90% of respondents stated that agricultural land had been degraded. The risk and personal norms (PN) have a significant effect on the intention of CPBF ( β = 0.144, β = 0.505; p -value <0.01), respectively. Unexpectedly, LC did not directly affect the intention to practice CPBF ( β = 0.076, p -value = 0.159). This study provides insight into understanding the behavioral intentions of agricultural land conservation, especially millennial farmers’ perceptions of land degradation in their farming areas. To encourage the millennial farmers’ agricultural land conservation intentions, it should be started by increasing the awareness of farmers’ PN since they only pay little attention to degraded LC.
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                            Farmers’ institutions are currently more cultural and primarily oriented only to getting government facilities. Farmers’ institutions have not been directed at utilizing access to various technological information, capital, and markets needed to develop horticultural agribusiness. Nevertheless, almost all farmers’ institutions exist in rural areas, but not all existing institutions can survive and carry out their functions sustainably. The research objective was to examine the impact of human capital through leadership and group capital on the sustainability of horticultural agribusiness institutions. The study was carried out at Uluere District, Bantaeng Regency, which is designated as a horticulture agribusiness development zone in South Sulawesi, Indonesia. The sample selection was conducted using a simple randomized method, where 10% of the overall population was chosen. This method resulted in a sample size of 233 respondents for this study. The data gathering was done during September and November of 2022. Moreover, to acquire findings about the effect of human capital on the long-term viability of institutional agribusiness horticulture, we conducted an analysis using the Structural Equation Modeling (SEM) method. The findings indicated that individual capability, individual motivation, organizational climate, and workgroup effectiveness were key factors of human capital that directly impact institutional strengthening. These factors were found to have positive and statistically significant connections. In addition, leadership and group capital connected the many aspects of human capital to the sustainability of horticultural agribusiness. The results of this study will significantly enhance ongoing efforts to formulate a plan aimed at mitigating rural development challenges, especially in Indonesia.
                        

                    
                

            

        
















    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            Open Access
            February 21, 2024
            
                
                    Biochar technology to increase cassava crop productivity: A study of sustainable agriculture on degraded land

                    
                
            

            
                
                    Eny Dyah Yuniwati, Fadjar Kurnia Hartati, Adi Sutanto, Sahabuddin, Kustini, Nana Dyah Siswati, Taufik Iskandar

                
                
    
            Article number: 20220260
        


            

        

        

            
                    
                        
                            
                        
                    

                        
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
        
                
                
                    

    Download PDF


                
            
    


        

        
            
                
                    
                        Abstract

                        
                            The aim of this study is to improve soil fertility in cassava, corn, and peanut plants by using biochar technology on degraded land. This research is experimental. This trial used five treatments, No organic amendments, farm yard manure (FYM) 20 Mg ha −1 once, FYM 20 Mg ha −1 yearly, FYM biochar technology 15 Mg ha −1 once, and cassava stem (CS) biochar technology 15 Mg ha −1 once. The design used in this study was a randomized group design (RAK) with three repeats. Before the experiment, the characteristics of treatment material, namely, the manure, biochar, and CS waste biochar were studied. It was observed that cassava, corn, and peanut crops increased nutrient C, water availability, N, P, K, and cation exchange capacity (CEC). From the observations, the treatment of using biochar technology on intercropping cassava and corn can increase C by 25.7 g kg −1 , K by 177 cmol, CEC by 17.63 cmol , and water availability by16.87%. Meanwhile, the application treatment of biochar FYM technology on cassava and peanut intercropping can increase C by 24.4 g kg −1 , N by 1.3 g kg −1 , P by 12.2 g kg −1 , K by 1.74 cmol, CEC by 17.93 cmol, and water availability by 17.41%. The use of biochar technology (15 Mg ha) −1 in intercropping cassava with maize or groundnut within 2 years can improve soil fertility and maintain yields. Intercropping cassava with corn or peanuts within 2 years can increase soil fertility and maintain crop yields. Thus, biochar technology has greater potential for the improvement of degraded land in the relatively short term (2 years) and supports sustainable agriculture.
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                            When humans are going to live on the Moon or Mars, food production and reusing waste products as manure will be essential for their survival. This calls for a circular sustainable agricultural ecosystem for food production. Earlier experiments have shown that crop growth is possible on simulant regoliths though there are several challenges. One of them is the shortage of nitrate or ammonium in the regoliths. Moreover, phosphate is not easily available. This could be solved by the application of human feces as manure. The goal of this experiment was to test if human urine-based struvite (MgNH 4 PO 4 ) could fertilize Mars and Moon regolith simulants and lead to a higher yield of green beans. Three “soils” were examined: Mars regolith simulant (MMS), Moon regolith simulant (JSC 1A), and Earth potting soil with and without struvite. Forty grams of struvite were added, besides 10% (volume) organic matter. The experiment was conducted in tenfold. Length of plants was recorded, and beans were harvested when ripe and at the end of the experiment, three and a half months after the start. The struvite treatment yielded a significantly higher bean harvest. Plants on potting soil and Moon soil simulant with struvite addition reached the same height and were higher than the control plants. The plants on Mars soil simulant were smaller but still taller than the control. It can be concluded that the addition of struvite had a significant positive effect on the production of green beans on potting soil and Mars and Moon soil simulant.
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                            This research article outlines a study that examines the creation of a comprehensive knowledge graph specifically designed for the domain of urban agriculture. The research centers on the acquisition, synthesis, and arrangement of pertinent information from various origins in order to establish a specialized knowledge graph tailored for urban agricultural systems. The graph depicts the interrelationships and attributes of various entities, including urban farms, crops, farming methods, environmental factors, and economic elements. Moreover, this study investigates the efficacy of different graph embedding methodologies in the domain of urban agriculture. The aforementioned techniques are utilized in the context of the urban agriculture knowledge graph in order to extract significant representations of entities and their relationships. The primary objective of the experimental study is to investigate and reveal semantic relationships, patterns, and predictions that have the potential to improve decision-making processes and optimize practices in the field of urban agriculture. The results of this study make a significant contribution to the existing body of knowledge in the area of urban agriculture. Additionally, they offer valuable insights into the potential uses of graph embedding techniques within this field.
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                            The introduction of partial liberalization into Ghana’s cocoa market in 1992/1993 encouraged competition among cocoa buyers. However, since the government determines prices of cocoa bean and thus prohibits price-based competition among Licensed Buying Companies (LBCs), LBCs rely on building relationships with cocoa farmers by providing incentives like credit and loans to cocoa farmers to encourage them to sell to them preferentially. These LBCs employ non-price strategies including the provision of loans and credit to cocoa farmers. This study analyzed the effects of non-price competition on loan and credit provision by cocoa LBCs. Descriptive analysis revealed that LBCs offer credit and loans to cocoa farmers, with 37.4 and 54.7% of cocoa farmers who received loan and credit respectively citing LBCs or purchasing clerks as their main source. Our regression analyses, however, did not fully support the standard intuition that competition promotes credit and loan provisions. This indicates the limited effectiveness of the use of credit and loan provisions as a non-price competition strategy among LBCs in Ghana’s cocoa market. Additional analyses offer valuable insights, suggesting that loans and credits may serve different functions when considered as means of competition for LBCs despite being essential forms of advanced payments.
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                        Abstract

                        
                            Soil acidity significantly impacted the agricultural productivity of Ethiopia. Liming has been used as a soil ameliorator, albeit it was not successful due to inadequate availability, high cost, and poor infrastructure for lime transportation to the required agricultural land area. Hence, soil amendment with a minimum amount of lime application is a viable option to improve agricultural productivity sustainably. Therefore, this study aimed to investigate the effectiveness of micro-dosing lime on selected chemical properties of acidic soil in North West, Ethiopia. Three lime application methods and eight treatment approaches were used in the field experiment employing a randomized complete block design with four replications. Independent soil samples were collected before and after liming and analyzed for selected chemical properties. Data were analyzed by analysis of variance using SPSS version 22.0 and SAS 9.3. The application of lime had a significant impact ( p < 0.01) on the selected soil chemical properties. Micro-dose application of lime efficiently affected the selected soil chemical properties. The results showed that water pH, available phosphorus, cation exchange capacity, and organic carbon exhibited a considerable increase per kg of applied lime: 2.5 × 10 −3 , 101.3 × 10 −3 (mg kg −1 ), 160 × 10 −3 (Cmol (+) kg −1 ), and 3 × 10 −3 %, respectively. Conversely, exchangeable aluminum and exchangeable acidity decreased per kg of applied lime by 7.8 × 10 −3 (Cmol (+) kg −1 ) and 12.2 (Cmol (+) kg −1 ) × 10 −3 , respectively. Therefore, the micro-dosing lime application proved to be more effective in influencing these soil properties than other application methods, emphasizing its potential as a valuable soil amendment strategy for small-scale farming.
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                        Abstract

                        
                            In this study, the effect of nitrogen doses (52, 80, 110, 140 kg/ha N) and the application of biostimulant preparations containing Ascophyllum nodosum L. algae extract were assessed. During the years 2018–2019, the influence of the preparations on the electrical capacity of the roots ( C R ) and yield components of spring barley was determined. Root electrical capacitance was determined in growth stages 45–50, 55–65, and 70–75 according to the BBCH-scale. The best phases of vegetation growth for the application of biostimulators with Ascophyllum nodosum extract were the barley tillering and elongation phases. This application increased C R while reducing the amount of N required to achieve similar or higher production of barley yield components compared to high N treatments. The root electrical capacitance, the number of productive tillers, and the number of grains per plant were significantly influenced ( p > 0.05) by the weather of the year. The number of productive tillers was closely correlated with C R ( r = 0.912**) as well as the number of grains per plant ( r = 0.859**) and their weight ( r = 0.850**). These relationships were the highest at the beginning of the grain formation (BBCH 70–75). Foliar biostimulation was not very effective in the dry year of 2018. The problem may be the foliar application itself. The effect of foliar application is strongly dependent on weather conditions and may be ineffective in many cases. We recommend the foliar application of effective biostimulants in tillering and elongation phases. They can reduce production costs and environmental pollution by reducing the amount of fertilizer needed while maintaining yields.
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                        Abstract

                        
                            Efforts to mitigate production losses in small stock due to nematode infestation have birthed the emergence of several control methods as alternatives to chemical-based anthelmintics or to complement them. This results from the recent development of multiple resistance by many parasitic nematodes to anthelmintic drugs. Many of these complementary alternatives, such as breeding resistance, grazing land management, use of predators, and vaccines, have shown the potential to alleviate this menace. Still, some are expensive or require a lot of technicalities. Controlling nematode infestation using natural feed additives has demonstrated effectiveness on the disease under natural conditions. Natural feed additives are environmentally friendly and often do not have health implications for animals and humans. They are readily available, especially to poor-resource farmers; some could be relatively cheap. Therefore, this article reviews the use of naturally available alternative anthelmintics such as plant extracts, clay, microbes, herbs, spices, and organic acids in mitigating the impacts of nematode infestations in small ruminant production.
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                        Abstract

                        
                            Dietary fats serve a multitude of purposes in both humans and animals. They are a component of membranes and support the regulation of cellular influx and egress. They aid in the production of hormones, milk, embryonic, and foetal development, movement, and storage of energy, as well as absorption of fat-soluble vitamins. The objective of this review is to describe how dietary fats contribute to improved livestock reproductive performance. Data for this review study were acquired from recently published works in different journals. Databases were accessed using electronic data sources such as Google Scholar, PubMed, Science Direct, Research Gate, Web of Science, and the Directory of Open Access Journals. It is believed that dietary fats added to animal diets enhance animal reproduction by boosting the quantity and size of ovarian follicles and concentration of hormone progesterone plasma, declining the production of prostaglandin metabolites and increasing the lifespan of corpus luteum, which is also crucial for semen maturation, motility, and acrosomal reactions in addition to reproductive hormones. Therefore, it is important to employ dietary fats effectively to boost livestock reproduction and maximise animal output, which will achieve the relevant Sustainable Development Goals and food security.
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                        Abstract

                        
                            Climate change has many negative effects on the viticulture sector, as it does in all sectors. In recent years, global climate change has also shown its effect in the form of sudden climatic events. There is an urgent need to develop preventive/protective activities for all plant species in order to prevent the increasing world population from being negatively affected by many negative consequences of climate change such as increasing temperatures, drought, floods, and sudden climatic events. Grape industry is among the sectors that feel the negative effects of climate change the most, and this effect is increasing every year. Along with global warming, there are also important problems in accessing water. Particularly, there is a need to develop cultivars that are more resistant to drought stress and to make applications that will protect grapevine plants from drought stress. One of the most important issues to be overcome is to develop new cultivars that can withstand different stress conditions and to use them more in production. In addition, environmental and human health awareness is increasing day by day. Adaptation strategies to be taken against the negative effects of climate change and the studies to be carried out, as well as the use of new environmentally friendly varieties (requiring less input costs) to be developed in accordance with the sustainable agriculture model, will make significant contributions to protecting both the environment and human health.
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                            The moisture content of porang powder (PP) is an inherent quality parameter. Therefore, several analytical methods, such as oven drying and Karl–Fischer titration, were applied to determine the content. However, these techniques are noted to have various disadvantages, such as being time-consuming, requiring sample preparation, being labor-intensive, and producing chemical waste. This study aims to investigate the potential of visible near-infrared (Vis-NIR) spectroscopy as a nondestructive and sustainable analytical technology to predict moisture content in PP. In this study, we developed a traditional machine learning algorithm, a partial least squares regression (PLSR), in tandem with two spectral bands, which are Vis-NIR (400–1,000 nm) and NIR (954–1,700 nm). To upgrade the performance of PLSR, we applied seven preprocessing techniques: mean normalization, maximum normalization, range normalization, multiplicative scatter correction, standard normal variate (SNV), and Savitzky–Golay first and second derivatives. We found that PLSR using NIR spectral bands was more effective; the preprocessed mean normalization exhibited the best results with a coefficient of determination ( R p 2 ) \left({R}_{p}^{2}) of 0.96 and a standard error prediction (SEP) of 0.56 using five latent variables. Furthermore, we also extracted 39 optimum wavelengths using variable importance in projection and achieved better performance ( R p 2 {R}_{p}^{2} = 0.95, SEP = 0.56%wb, and 5 LVs) via SNV preprocessed NIR spectra.
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