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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
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Ethics oversight
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Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

All data used in this study, including raw data and source data underlying figures, has been deposited in Figshare( https://doi.org/10.6084/m9.figshare.25493419).
Mean annual temperature at each site was extracted from the WorldClim database (https://www.worldclim.org/). Soil cation exchange capacity, total nitrogen, pH,
bulk density, organic carbon density and sand content were extracted from Soil Grid database (https://files.isric.org/soilgrids/latest/data_aggregated/1000m/). Soil
water content was obtained from ERA5-Land database (https://www.ecmwf.int/en/era5-land). Global map was downloaded from natural earth (https://
www.naturalearthdata.com/). Source data are provided with this paper.

Not application. Our research does not involve human participants, their data, or biological material.

Not application. Our research does not involve human participants, their data, or biological material.

Not application. Our research does not involve human participants, their data, or biological material.

Not application. Our research does not involve human participants, their data, or biological material.

Not application. Our research does not involve human participants, their data, or biological material.

In this study, we compiled data from 537 experiments on organic and inorganic fertilization across grasslands and croplands
worldwide to evaluate their impacts on aboveground biomass, plant diversity and soil carbon storage.

Moreover, we hypothesized that: (1) organic fertilization would increase more aboveground biomass than did inorganic fertilization
in grasslands, (2) if increased biomass production intensified competition for light, or fertilization reduced belowground niche
partitioning, organic fertilization would also cause a decline in plant diversity in grasslands, and (3) if nitrogen detriment (e.g.,
acidification) was the main mechanism, organic fertilization would not cause plant diversity loss in grasslands. We also evaluated the
effect of fertilization on biomass,plant diversity and SOC across environmental gradients to determine under which conditions
tradeoffs among the three ecosystem services would be minimized. Finally, (4) we hypothesized that organic fertilizer added to
croplands would lead to comparable increases in SOC compared to grasslands.

For the meta-analysis study, we compiled 1540 pairs (ambient versus fertilization) of field measurements of aboveground biomass,
1625 pairs of species richness, 191 pairs of Pielou evenness index, and 799 pairs of soil organic carbon content (SOC) under inorganic
fertilization. Under organic fertilization, we compiled 350 pairs of aboveground biomass, 155 pairs of species richness, 89 pairs of
Pielou evenness index, 388 pairs of SOC and 367 pairs of cropland SOC.

To prevent bias in publication selection, we use three criteria to select the most appropriate studies: (1) field experiments were
conducted in semi-natural or natural grasslands, or croplands, and included both ambient and nutrient addition treatments; (2) the
means, standard errors or standard deviations and sample sizes were reported; and (3) grassland studies reporting exotic plant
species introduced by organic fertilization were excluded.

Furthermore, this meta-analysis study also involve use of existing datasets including WorldClim database (https://
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Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

www.worldclim.org/), the Soil Grid database (https://files.isric.org/soilgrids/latest/data_aggregated/1000m/), the ERA5-Land
database (https://www.ecmwf.int/en/era5-land) and the Global map (https://www.naturalearthdata.com/).

We used three criteria to select literature: (1) field experiments were conducted in semi-natural or natural grasslands, and included
both ambient and nutrient addition treatments; (2) the means, standard errors or standard deviations and sample sizes were
reported; and (3) studies reporting exotic plant species introduced by organic fertilization were excluded.

Data were collected by TingShuai Shi and HaiLing Li from tables in the main text or supporting information when available, or digitally
extracted from figures using GetData Graph Digitizer software version 2.26 (http://getdata-graph-digitizer.com/). The PRISMA flow
diagram (Supplementary Figure 1) showed the procedure we used for selection of studies.

Moreover, Tingshuai Shi downloads and extracts climate and soil data.

Timing scale: data published before 2023, as early as data published in 1965.

Spatial scale: global grasslands and croplands, excluding forest.

We started collecting data in October 2022 and end in February 2023. Specifically, we strictly had to complete 20% of the workload
each month, which mainly data collection and extraction.

We carefully excluded experiments where organic fertilizer introduced exotic plant seeds.

As our study is a meta-analysis, we did not perform an experiment. The literature search conducted in the WoS database is fully
reproducible. For screening of the eligible papers, we set clear criteria for inclusion and exclusion that help reproducibility (see
Methods section). Every step of statistical analysis is described.

All raw data are deposited in Figshare: https://doi.org/10.6084/m9.figshare.25493419.

Samples were grouped by locations and ecosystem properties, as described in detail in the Methods section.

We are blinded to group allocation mainly through two ways. Firstly, we set explicit rules of including a study before compiling the
data from the published studies, as stated clearly in the Method section, Secondly, our database included all data in the accessible
and published studies that fulfilled our rules of including an experiment, without the exclusion of any of experiments for the
statistical analyses




