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Extended DataFig. 7| Relationships between mature plant root diameter mature plants and root diameter of seedlings (y =1.04x + 0.02, r = 0.89,
and seedling root diameter of asame plant species. Pearson correlation is P=2.14x1072, n=39).Shaded areas indicates 95% confidence intervals of the
conducted using our field-measured data and literature data (Siqueira and regression lines. Significance was tested using a two-sided ¢-test. Each point
Saggin-Janior®). There is a positive relationship between root diameter of represents one species.
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Extended DataFig. 8| Indirect evidence supporting the Pathogen Resistance
Hypothesis. Analyses were performed using field-measured data of this study
and literature data. a, there are differences in arbuscular mycorrhizal (AM)
colonization rates across different climatic zones, with colonization rates in the
tropics (blue) and subtropics (red) being higher than colonization rates in the
temperate zone (green) (n =237;**P < 0.001). Pearson correlation indicates a
positive correlation between soil pathogen richness and both root diameter
and cortical thickness in arbuscular mycorrhizal (AM) plant species
(b,y=208.43x-22.41,r=0.67,P=6.59x107%;d,y =1.43x-70.55,r = 0.85,
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P=2.2x107%), but not in ectomycorrhizal (ECM) plant species (c,r = 0.14,
P=0.25;e,r=0.17, P=0.20). Shaded areas indicates 95% confidence intervals
ofthe regression lines. The soil pathogen richness here were obtained through
sequencing of soil samples collected from XSBN, DHS, SNJ,JGS, CBS, HZ sites
(see the Methods section for details of these sites). The arbuscular mycorrhizal
colonization data were collected from the GRooT database. Violin plots indicate
the median value (solid line), the 25th and 75th percentiles (box), and the density

of the data (width of the violin).
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Extended Data Fig. 9 | Relationships between arbuscular mycorrhizal n=32).Shaded areas indicates 95% confidence intervals of the regression lines.
colonization rates and root diameter in woody and non-woody plants. Mixed linear model showed no effect of plant growth form (woody versus non-
Analyses were performed using field-measured data (a), as well as data from woody) onthe linear regression between arbuscular mycorrhizal colonization
GRooT and literature (b, c). a, root diameter is positively related with seed and root diameter (P = 0.51). ¢, boxplots of AM colonization rates by plant growth
mass in temperate non-woody species using the standardized major axis (SMA) form; the red points represent woody plants, and the blue points represent non-
regression (non-woody; a, logl0(y) =3.94 1og10(x) +1.01, r= 0.46, P=2.55 x woody plants. Horizontal lines in the middle of the box plots are the median AM
10-11,95% Cl = 3.46-4.50, n = 285), but not in temperate woody species (woody, colonization rates. There is a difference in AM colonization rate between woody
a,r=0.06,P=0.32,n=284).b, Pearson correlation indicates a significantly and non-woody plants (n =234, P=0.003, F = 50.57****). Each point representing
positive relationship between arbuscular mycorrhizal (AM) colonization and one species. Box plotsindicate the median value (solid line), 25th and 75th
root diameter in both woody and non-woody plants (woody, y = 55.88x + 33.25, percentiles (box), and the data range (whiskers).

r=0.34,P=9.66 x10-7,n=202; non-woody, y = 57.24x +1.44,r=0.53,P=0.001,
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Extended Data Table 1| Summary of sampling information for all Chinese field sites where root traits were measured

Sampling site, (...) site abbreviation. n, number of species analysed. Coordinates, longitude and latitude. MAT, mean annual temperate. Tree, number of tree species. Shrub, number of shrub

species.

Sampling site n Coordinates MAT  Altitude Tree Shrub Climatic zones
Xishuangbanna 235 21°10-22°40" N, 22.44 1000 (m) 163 72 Tropic
(XSBN) 99°55'-101°50" E

Dinghu Mountain 93 23°09'-23°11'N, 23.45 900 (m) 65 28 Subtropic
(DHS) 112°30-112°33'E

Jiulian Mountain 28 24°31'-24°39' N, 16.4 700 (m) 18 10 Subtropic
(JLS) 114°27"-114°29' E

Gutian Mountain 25 29°10"-29°17"N, 19.38 850 (m) 11 14 Subtropic
(GTS) 118°03'-118°11'E

Shennongjia 68 31°21'-31°36' N, 15.89 1786(m) 39 29 Subtropic
(SNJ) 110°03'-110°33"E

Jigong Mountain 33 31°46'-31°52" N, 15.2 700 (m) 23 10 Subtropic
JGS) 114°01'-114°06' E

Taibai Mountain 98 33°49'-34°05' N, 13.66 2150 (m) 51 47 Temperate
(TBS) 107°22'-107°51' E

Dongling Mountain 18 39°55'-40°05" N, 6.5 1200 (m) 5 13 Temperate
(DLS) 115°20'-115°35' E

Liangshui 7 47°6"-47°16' N, 2.72 650 (m) 5 2 Temperate
(LS) 128°47'-128°57' E

Changbai Mountain 49 41°41'-42°25'N, 6.84 900 (m) 25 24 Temperate
(CBS) 127°42'-128°16' E

Huzhong 6 51°17"-51°56" N, -0.16 800(m) 4 2 Temperate
(HZ) 122°42'-123°18' E
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings
For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated
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Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  Data collection was conducted in two parts:
1. Field Sampling: Field - measured data were obtained by collecting samples from representative forest ecosystems in China, including 1 site
in the tropical zone, 5 sites in the subtropical zone, and 5 sites in the temperate zone.
2. Database and Literature Review: Data were collected from the following sources:
Global Root Trait (GRooT) Database (https://groot-database.github.io/GRooT/)
TRY Plant Trait Database (https://www.try-db.org/TryWeb/Home.php)
FungalRoot Database (Taxon occurrence data) (https://www.gbif.org/dataset/744edc21-8dd2-474e-8a0b-b8c3d56a3c2d)
Relevant literature

Data analysis We performed data analyses using some common packages in R-software (v.4.3.2), e.g. smart, U.PhyloMaker, Picante, caper, factoextra,
funspace, phytools.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- 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

The data of this study are available on Figshare (https://doi.org/10.6084/m9.figshare.28300658).

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Reporting on sex and gender Not applicable.

Reporting on race, ethnicity, or ' Not applicable.
other socially relevant

groupings

Population characteristics Not applicable.
Recruitment Not applicable.
Ethics oversight Not applicable.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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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 This study investigates the relationship between plant roots and seeds on a global scale and finds that mycorrhizal associations drive
global coordination between roots and seeds.

Research sample The global dataset (our field-measured data plus those from GRoot database and literature, 1280 species) includes 239 plant families
and spans two major mycorrhizal types (1023 arbuscular mycorrhizal plants and 142 ectomycorrhizal plants), three growth forms
(331 herbs, 329 shrubs, and 636 trees), and diverse climatic zones (380 tropical plants, 450 subtropical plants, and 467 temperate
plants).

Sampling strategy For each plant species, more than three mature individuals were selected, and more than 50 mature fruits or seeds were collected
from each plant individual, the number depending on how many fruits or seeds matured in the individual plant. For small-sized
seeds, more than 100 seeds per plant species were collected.

We also collected at least 30 intact and undamaged leaves from the upper canopy .

For the root, we traced the lateral roots starting from the main root of each tree and selected branches that contained at least five
root orders.

For each species, 15-20 first-order roots were selected from the FAA solution for anatomical analysis.

Data collection we collected samples of roots, stems, leaves, and seeds from 660 woody plant species across 11 forest types in China, spanning
climates from tropical to temperate regions. we also compiled data from the Global Root Traits (GRoot) database and other

literature, incorporating 620 additional species with both root and seed traits data.

Timing and spatial scale = We collected species samples from 11 sites along a latitudinal gradient from southern to northern China, including 1 site in the
tropical zone, 5 sites in the subtropical zone, and 5 sites in the temperate zone.

Data exclusions No data were excluded.




Reproducibility

Randomization

Blinding

No data were excluded.
Plant species were randomly selected according to the rules in "Research sample".
Plant individuals were randomly selected in the study site.

Samples were randomly selected in one tree.

Blinding was not relevant to this study because this study mainly focused on the trait relationship rather than species variation.

Did the study involve field work? IXI Yes |:| No

Field work, collection and transport

Field conditions

Location

Tropical Region

Xishuangbanna Tropical Rainforest Nature Reserve (101.25E, 21.95N) is located in the southern part of Yunnan Province, in the
Xishuangbanna Dai Autonomous Prefecture. It is the only well - preserved tropical rainforest area in China. The reserve covers an
area of approximately 2,420.2 square kilometers and includes various forest types such as tropical rainforests and evergreen broad -
leaved forests. Xishuangbanna is situated south of the Tropic of Cancer and has a tropical monsoon climate with an average annual
temperature of 22.5°C and an annual precipitation of 1,428 millimeters, characterized by year - round warmth and humidity.
Subtropical Region

Dinghushan National Nature Reserve (112.31E, 23.10N) is located in the central part of Guangdong Province. It is the first national
nature reserve in China. The reserve is situated in the transitional zone between tropical and subtropical climates, with an annual
rainfall of 1,900 millimeters and an average annual temperature of 20.9°C. Studies have shown that monsoon evergreen broad -
leaved forests, mixed conifer - and - broadleaved forests, and Masson pine forests are the three representative main vegetation
types in Dinghushan.

Jiulianshan National Forest Park (114.27E, 24.39N) is located on the north slope of Jiulianshan in the southwestern part of Longnan
City, Jiangxi Province, at the core area of the Nanling Mountains on the border of Jiangxi and Guangdong provinces. It is situated in
the transitional zone between the subtropical humid evergreen broad - leaved forests and the tropical monsoon evergreen broad -
leaved forests. The park is a typical area in the eastern subtropical region with a well - preserved forest ecosystem. The annual
rainfall is 2,155.6 millimeters, and the average annual temperature is 16.4°C.

Gutianshan Qianjiangyuan National Forest Park (118.03E, 29.17N) is located in the northwestern part of Kaihua County, Zhejiang
Province. It is in the subtropical monsoon climate zone, with an annual rainfall of 2,100 millimeters and an average annual
temperature of 16°C. The main vegetation types include mid - subtropical low - altitude primary evergreen broad - leaved forests,
mixed evergreen and deciduous broad - leaved forests, mixed conifer - and - broadleaved forests, coniferous forests, etc.
Shennongjia National Nature Reserve (109.56E, 31.57N) is located in the northwestern part of Hubei Province. It is a transitional zone
between subtropical and temperate climates, with an annual rainfall of 2,500 millimeters and an average annual temperature of 12°
C. Shennongjia has the most complete vegetation vertical belt spectrum in the Northern Hemisphere. From low to high altitudes, the
vegetation types are evergreen broad - leaved forest belt, mixed evergreen and deciduous broad - leaved forest belt, deciduous
broad - leaved forest belt, mixed conifer - and - broadleaved forest belt, coniferous forest belt, and subalpine shrub and meadow
zones.

Jigong Mountain National Nature Reserve (114.01E, 31.46N) is located in the southern part of Xinyang City, Henan Province. Jigong
Mountain is a transitional climate zone between the northern subtropical humid and warm temperate semi - humid climates, which
is the natural climatic boundary between the north and south of China. The average annual temperature is 15.2°C, and the average
annual precipitation is 1,118.7 millimeters. The main vegetation types are evergreen coniferous forests, deciduous coniferous
forests, mixed conifer - and - broadleaved forests, evergreen broad - leaved forests, and deciduous broad - leaved forests.
Temperate Region

Taibai Mountain (107.15E, 33.41N) is located at the junction of Taibai County, Meixian County, and Zhouzhi County in Shaanxi
Province. It has typical subalpine climatic characteristics with distinct vertical climatic changes. The average annual temperature is
13°C, and the annual rainfall is 800 millimeters. The vegetation shows clear vertical zonation, with the vegetation types from low to
high altitudes being the Quercus variabilis forest belt, the Betula forest belt, the coniferous forest belt, and the alpine shrub and
meadow belt.

Donglingshan (115.20E, 39.55N) is located in Mentougou District, Beijing, and is part of the Taihang Mountains. The area has a
temperate continental monsoon climate with mountainous climatic characteristics. The average annual temperature is about 6.5°C,
and the annual precipitation is about 600 millimeters. The vegetation shows distinct vertical distribution characteristics with altitude
changes. Deciduous broad - leaved forests are the zonal vegetation of this region.

Liangshui National Nature Reserve (128.47E, 47.16N) is located in the southeastern part of the Lesser Khingan Range. It has distinct
temperate continental monsoon climatic characteristics. The annual rainfall is 676 millimeters, and the average annual temperature
is 3°C. The vegetation types in the area include cold - temperate coniferous forests, temperate mixed conifer - and - broadleaved
forests, deciduous broad - leaved forests, shrubs, meadows, and marshes.

Changbaishan (127.55E, 41.55N) is located in the southeastern part of Jilin Province, China. It has a temperate continental mountain
climate. The annual rainfall is 700 millimeters, and the average annual temperature is 3°C. From the foot to the top of the mountain,
the vegetation types are broad - leaved forests, mixed conifer - and - broadleaved forests, coniferous forests, alpine shrubs, and
meadows.

Huzhong National Forest Park (122.53E, 52.11N) is located on the north slope of the Yilehuli Mountains in the northern section of the
Greater Khingan Range. It has a cold - temperate continental monsoon climate. The annual rainfall is 497.7 millimeters, and the
average annual temperature is as low as - 4.3°C. The main vegetation type is the cold - temperate coniferous forest.

Xishuangbanna Tropical Rainforest Nature Reserve (101.25E, 21.95N) is located in the southern part of Yunnan Province, in the
Xishuangbanna Dai Autonomous Prefecture. Dinghushan National Nature Reserve (112.31E, 23.10N) is located in the central part of
Guangdong Province. Jiulianshan National Forest Park (114.27E, 24.39N) is located on the north slope of Jiulianshan in the
southwestern part of Longnan City, Jiangxi Province. Gutianshan Qianjiangyuan National Forest Park (118.03E, 29.17N) is located in
the northwestern part of Kaihua County, Zhejiang Province. Shennongjia National Nature Reserve (109.56E, 31.57N) is located in the
northwestern part of Hubei Province. Jigong Mountain National Nature Reserve (114.01E, 31.46N) is located in the southern part of
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Xinyang City, Henan Province. Taibai Mountain (107.15E, 33.41N) is located at the junction of Taibai County, Meixian County, and
Zhouzhi County in Shaanxi Province. Donglingshan (115.20E, 39.55N) is located in Mentougou District, Beijing, and is part of the
Taihang Mountains. Liangshui National Nature Reserve (128.47E, 47.16N) is located in the southeastern part of the Lesser Khingan
Range. Changbaishan (127.55E, 41.55N) is located in the southeastern part of lilin Province, China. Huzhong National Forest Park
(122.53E, 52.11N) is located on the north slope of the Yilehuli Mountains in the northern section of the Greater Khingan Range.

Access & import/export | Individual authors that contribute data determined the access to the study site.

Disturbance Sampling activities of this study was conducted under the supervision of staff in the reserve. Therefore, no disturbance was caused
by the study.

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.
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Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
D Antibodies |Z D ChlIP-seq
D Eukaryotic cell lines |Z D Flow cytometry
|:| Palaeontology and archaeology IZ |:| MRI-based neuroimaging

|:| Animals and other organisms
|:| Clinical data

|:| Dual use research of concern
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Dual use research of concern

Policy information about dual use research of concern

Hazards

Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented
in the manuscript, pose a threat to:

Yes

[ ] Public health

|:| National security

|:| Crops and/or livestock

|:| Ecosystems
|:| Any other significant area
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Experiments of concern

Does the work involve any of these experiments of concern:

~<
)
%

Demonstrate how to render a vaccine ineffective

Confer resistance to therapeutically useful antibiotics or antiviral agents
Enhance the virulence of a pathogen or render a nonpathogen virulent
Increase transmissibility of a pathogen

Alter the host range of a pathogen

Enable evasion of diagnostic/detection modalities

Enable the weaponization of a biological agent or toxin
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Any other potentially harmful combination of experiments and agents




Plants

Seed stocks The sources of samples in this study were obtained through the following means:
1. Collected through field.
2. Acquired through database and literature searches.
Novel plant genotypes Notanplisablethat could not be collected, seeds were obtained from the Germplasm Bank of Wild Species in Southwest China.

Authentication In this study, the measured data were obtained through field sampling of species at 11 sampling sites.
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