Table S1 Results of the research with combinations of terms and Boolean operator “AND” 
	Combinations
	Google Scholar
	Web of Science
	Scopus

	artificial intelligence AND soil microbial community
	1010
	0
	3

	artificial intelligence AND soil health prediction
	26
	0
	0

	artificial intelligence AND soil microbiome monitoring
	3
	0
	0

	artificial intelligence AND soil health assessment
	269
	0
	1

	artificial intelligence AND soil microbiome
	945
	6
	8

	artificial intelligence AND soil microbial indicators
	4
	0
	0

	soil microbial community AND soil health prediction
	2
	0
	0

	soil microbial community AND soil microbiome monitoring
	6
	0
	0

	soil microbial community AND soil health assessment
	731
	3
	5

	soil microbial community AND soil microbiome *
	\
	\
	\

	soil microbial community AND soil microbial indicators *
	\
	\
	\

	soil health prediction AND soil microbiome monitoring
	0
	0
	0

	soil health prediction AND soil health assessment
	7
	0
	0

	soil health prediction AND soil microbiome
	3
	0
	0

	soil health prediction AND soil microbial indicators
	0
	0
	0

	soil microbiome monitoring AND soil health assessment
	0
	0
	0

	soil microbiome monitoring AND soil microbiome *
	\
	\
	\

	soil microbiome monitoring AND soil microbial indicators
	0
	0
	0

	soil health assessment AND soil microbiome
	365
	1
	3

	soil health assessment AND soil microbial indicators
	34
	0
	0

	soil microbiome AND soil microbial indicators
	103
	0
	0


(*redundant)














Table S2 Brief compendium with the main terms related to AI, named in this review, for metrics, NN architecture, statistical, and training techniques
	[bookmark: _Hlk181284852]Glossary

	Terms
	What is
	Use

	Accuracy
	A statistical metric
	measures the proportion of correctly classified examples out of the total number of examples in the validation dataset.

	Autoencoders
	An artificial neural network
	designed to learn efficient and typically lower-dimensional representations of data, often for dimensionality reduction or feature learning.

	Bayesian optimization
	A ML technique
	used to find the optimal parameters or hyperparameters of a complex black-box function, minimizing the number of observations while converging rapidly to the optimal solution.

	Convolutional Neural Networks (CNNs)
	An artificial neural network
	particularly effective for analyzing visual imagery, widely used in image and video recognition, image classification, medical image analysis, and other tasks involving large amounts of visual data.

	Cross-validation
	A statistical method
	define a dataset to “test” the model in the training phase to validate the model, to limit problems like overfitting, and underfitting, and provide an insight into how the model will generalize to an independent dataset.

	F1-score
	A statistical metric
	often used in binary classification tasks, where the goal is to classify instances into one of two classes, typically labeled as positive or negative.

	Gradient Boosting Machine (GBM)
	A ML technique
	used for classification and regression tasks, builds a series of weak learners (typically decision trees) sequentially, with each new learner correcting the errors made by the previous ones.

	Grid search
	A ML technique
	it ensures a systematic exploration of the hyperparameter space and helps in finding the optimal for a given learning algorithm and dataset.

	Hyperparameter optimization
	A ML technique
	the process of finding the best set to optimize the performance of the machine learning model.

	k-fold cross validation
	A statistical method
	used to assess the performance of a machine learning model and to evaluate its generalization ability, partitioning the dataset into k equally sized folds.

	k-nearest neighbors
	A ML technique
	non-parametric, supervised learning method that uses proximity to make classifications or predictions about the grouping of an individual data point.

	Logarithmic transformation
	A mathematical operation
	involves applying the logarithm function to a set of data points, commonly used to transform skewed data distributions or to stabilize variance in the data.

	Minimal values
	A mathematical optimization
	considered when analyzing data for outlier detection, minimum variance, or in methods like Min-Max scaling, which involves scaling features to a fixed range based on the minimum and maximum values.

	Mean Squared Error (MSE)
	A statistical metric
	used to measure the average squared difference between the observed values and the predicted values produced by a model, for evaluating the performance of regression models.

	Multiple imputation
	A statistical technique
	used to create multiple complete datasets by filling in missing values several times, analyzing each dataset separately, and then combining the results to get final estimates.

	Artificial Neural Networks (NNs)
	A computational model
	inspired by the human brain, consisting of layers of interconnected nodes or "neurons" that process and learn from data. Each connection has a weight that adjusts during training to minimize errors, enabling the network to make predictions or classify information.

	Normalization
	A statistical technique
	used in data analysis and machine learning to scale numeric features to a standard range, bringing all features to a similar scale, preventing features with large values from dominating the learning process, and ensuring that the model can learn from all features equally.

	Permutation importance
	A ML technique
	used to understand which features contribute most to the predictions of a model, evaluating how the predictions of the model change if the values of a single feature are randomly shuffled, thereby disrupting the relationship between that feature and the target outcome.

	Precision
	A statistical metric
	defined as the correctly predicted positive observations among all the cases that the model predicted as positive, used particularly in classification tasks, to evaluate the accuracy of the positive predictions made by the model.

	Principle Component Analysis (PCA)
	A statistical technique
	commonly used in data analysis and machine learning to simplify complex datasets with many variables, reducing the number of dimensions without losing critical information.

	Random Forest (RF)
	A ML algorithm
	used for classification and regression tasks, creates a "forest" of decision trees, where each tree is trained on a random subset of the data. This randomness helps in making the model more robust and less prone to overfitting.

	Random Search
	A ML technique
	used for optimization particularly useful when the hyperparameter space is high-dimensional or when computational resources are limited.

	Rarefaction
	A statistical technique
	used to estimate the species richness or diversity of a population based on a standardized sample size, comparing species diversity in different samples, particularly when the samples have different sizes.

	Recall
	A ML technique
	used in classification tasks to measure the ability of a model to identify all relevant instances in the dataset, focusing on the accuracy of the positive predictions made by the model.

	Recurrent Neural Networks (RNNs)
	An artificial neural network
	particularly suited for processing sequences of data, such as time series, speech, text, or any other form of sequential information, characterized by loops, allowing information to persist and influencing the network's output based on previous computations.

	Root Mean Squared Error (RMSE)
	A statistical metric
	used to evaluate the performance of a regression model, measuring the average deviation of the predicted values from the actual values.

	SHAP values
	A model metric
	used to explain the output of machine learning models by attributing the contribution of each feature to the model's predictions.

	Support Vector Machines (SVM)
	A ML algorithm
	are primarily used for classification tasks, but can also be adapted for regression, important for their effectiveness in high-dimensional spaces and their ability to handle both linear and nonlinear decision boundaries.

	Total-sum scaling
	A statistical technique
	useful in preparing data for analysis by making sure that the features or samples are on a comparable scale, normalizing the data relative to the total sum, and turning absolute measurements into relative measurements, which represent proportions or percentages of the whole.

	Tree-based model
	A ML algorithm
	uses a decision tree structure to make predictions, by making sequential, hierarchical decisions about the data features.

	t-distributed stochastic neighbor embedding (t-SNE)
	A ML technique
	used to visualize high-dimensional data in lower-dimensional space, typically two or three dimensions, particularly useful for exploring and understanding the structure of complex datasets by preserving the local and global relationships between data points.

	Uniform Manifold Approximation and Projection (UMAP)
	A ML technique
	preserves local structures well, but it also balances the preservation of global structures, making it useful for a broader range of data analysis tasks.

	Word-embedding techniques
	A ML technique
	used to represent words as dense vectors of real numbers in a high-dimensional space, capturing semantic and syntactic relationships between words, allowing machines to process and understand human language more effectively.




