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Database of critical loads of nitrogen deposition for herbaceous
plants under forests of different mycorrhizal types (v1.0)

MENG Lijun"??, XU Zengmeihui'*?, GAO Jiakai"**, WU Shanwei"**, ZHANG Xin"*",
DUO Yonghao'*?, SONG Lingyu'*?, SHI Zhaoyong"**"

1 College of Agriculture, Henan University of Science and Technology, Luoyang, Henan, China
2 Henan Rural Human Settlement Environment Engineering Center, Luoyang, Henan, China

3 Luoyang Key Laboratory of Symbiotic Microorganisms and Green Development, Luoyang, Henan, China

Abstract: Nitrogen deposition is a major driver shaping the structures and functions of forest
ecosystems worldwide. When nitrogen inputs exceed ecosystem critical loads (CLs), significant
changes in the diversity and abundance of understory herbaceous plants can occur. This study aims
to systematically compile and integrate critical load data for understory herbaceous plants in
response to nitrogen deposition across three mycorrhizal types: arbuscular mycorrhiza (AM),
ectomycorrhiza (ECM), and mixed arbuscular-ectomycorrhizal forests (AM+ECM), in forests. By
establishing a dedicated and standardized database, this work facilitates comparisons of herbaceous
plant responses to nitrogen inputs among different mycorrhizal types in forests and provides a
scientific basis for assessing the impacts of nitrogen deposition on forest microbe-plant systems.
On the basis of the published literature and the global nitrogen deposition critical load database
developed by Wilkins et al., relevant data were systematically collected, screened, and standardized
to construct the Database of Critical Loads of Nitrogen Deposition for Understory Herbaceous
Plants across Different Mycorrhizal Types in Forests. All critical load values were consistently
derived via the threshold indicator taxa analysis (TITAN) method. A rigorous quality control
workflow was applied, including cross-validation of mycorrhizal types, outlier detection and
treatment, and data standardization. The database contains 3 592 standardized records. The core
data table includes the following fields: Latin name of herbaceous plant species, forest alliance,
mycorrhizal types (AM, ECM, or AM+ECM), species-level critical load values (zenv.cp) estimated
by TITAN with corresponding bootstrap uncertainty intervals (5th, 10th, 50th, 90th, and 95th
percentiles), response direction (increase or decrease in abundance), purity and reliability metrics,
community-level change points (CCP), and associated environmental metadata. The database
covers the three major mycorrhizal types as well as graminoid and non-graminoid herbaceous
functional groups in forests. This database represents the first large-scale, standardized database
explicitly focusing on the relationships among mycorrhizal types, understory herbaceous plants,
and nitrogen deposition critical loads in forests. Its standardized structure, transparent metadata,
and stringent quality control procedures ensure its reliability for future research and applications,
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including nitrogen deposition risk assessment, comparative analyses of mycorrhizal functions,
ecological model parameterization, and the formulation of biodiversity conservation strategies.
Keywords: mycorrhizal types; herbaceous plants; nitrogen deposition; critical load; threshold
indicator taxa analysis (TITAN); database
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AN TF) AR AL BRAREE A W) B G RRIm 5fr K8 P2 (v 1.0)

Database of critical loads of nitrogen deposition for herbaceous plants under forests of different mycorrhizal types
(v1.0)

A VR SEER R, R kL 2R URE T AT

MENG Lijun, XU Zengmeihui, GAO Jiakai, WU Shanwei, ZHANG Xin, DUO Yonghao, SONG Lingyu, SHI Zhaoyong
AEAREAL T 641 TAESR , 23 A U] SCRY (readme)  TUEHE 1 ] (metadata) %08 3 (Data- 2t 45 AR S AY)
J Sheet2—Sheetd, HHAZCEHEFRIL 3 592 Z%ic sk TG R T 44 RARIR B TR A e T I {H 5 7R 26
B3 BT (threshold indicator taxa analysis, TITAN)J5 {2 F43 1 4 Rl S5 600 i B B oo (00 BN PR X [|] L=
BEmw 7 ) (2R S AT MR bR YR KT 286 a5 (community-level change points, CCP)S(5 .. #4176 A
F IR (arbuscular mycorrhiza, AM) . #ME R (ectomycorrhiza, ECM) JE& B HR (AM+ECM) 3 fif 3= B2
[l 6L G ARARH G IERAR AT REL A

This dataset consists of six worksheets: readme, metadata, the core data table (Data - Mycorrhizal Types), and
Sheet2 to Sheet4. The core data table contains 3 592 records, covering species Latin name, forest alliance,
mycorrhizal type, species critical load values calculated using the TITAN method along with their quantile-based
uncertainty intervals, abundance response direction, purity and reliability indices, and (community-level change
points, CCP). The data cover three main mycorrhizal types: arbuscular mycorrhiza (AM), ectomycorrhiza (ECM),
and mixed mycorrhiza (AM+ECM), as well as grass and non-grass herb functional groups

B R AR )1 75 19892012 K LAJS

The dataset covers the period from 1989 to 2012 and beyond

BllEh: 1.1 MB, BdeAs o * xlsx

The dataset size is 1.1 MB, and the data are provided in *.xlsx format

£ 3035 Science DB B - 5 TR, 565% DOI: 10.57760/sciencedb.32699 (FH F Al il 1% DOI B R T
BEERBEAR)

The dataset is openly accessible through the Science DB data platform and is associated with DOI: 10.57760/
sciencedb.32699. Users can directly search and download the complete dataset via this DOI

Lrbscs | A e, VPGSR A, L, R, K8, 2052, RET, AR5 . ARIERZE R T 2
A AR I A 97 70724 % (v1.0)[DB/OL]. Science DB, 202X. 10.57760/sciencedb.32699.
295305 | H#6 30 : MENG LJ, XU ZMH, GAO JK, WU SW, ZHANG X, DUO YH, SONG LY, SHI ZY. A
database of critical loads of nitrogen deposition for understory herbaceous plants across different forest
mycorrhizal types (v1.0)[DB]. Science DB, 202X. 10.57760/sciencedb.32699. (i : “202X 75 AR 4 B 45 S b &
AAEBIHMFE)

1. Chinese citation format: MENG Lijun, XU Zengmeihui, GAO Jiakai, WU Shanwei, ZHANG Xin, DUO
Yonghao, SONG Lingyu, SHI Zhaoyong. A database of critical loads of nitrogen deposition for understory
herbaceous plants across different mycorrhizal types in forests (v1.0) [DB/OL]. Science DB, 202X. DOI:
10.57760/sciencedb.32699

2. English citation format: MENG LJ, XU ZMH, GAO JK, WU SW, ZHANG X, DUO YH, SONG LY, SHI ZY. A
database of critical loads of nitrogen deposition for understory herbaceous plants across different mycorrhizal
types in forests (v1.0)[DB]. Science DB, 202X. DOI: 10.57760/sciencedb.32699. (Note: “202X” should be
replaced with the actual release year of the dataset)
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