J. Lake Sci.(# 7 #+57), 2027, 39(1):000-000
DOI 10.18307/2027.0132
©2027 by Journal of Lake Sciences

FRSHRFRT (FFEKE) NKEYSHFEHEFESRR)
RE M AR E M BIALEIER AT

£k BT
AT A LR R TR,

A BB, F OR, KBE

(1: SRR =5 e, WL HER T b A TR S
I 430070)

(2 P EBAR KA AT, B 430072)

P

8 B ARANENE R 2R RS R ThREAMNESE RO AERALE R 5 R A 0%, AWEFLFI A 48 MK T 1 R4
MU 2 FETEREVE , IR0 L T THE A U R AR S Qe P SRR B pia, R T ARHa &M T ES RS
ThRe MR E VENLA] M SRR AL, SREH, THIL R Z N TAES RGERSEMZ RS (net biodiversity effects, NBE,  Tfifik
PRI FART G GRS DI RE S He o BIAR A R 2 R . HANERR YRS R BT RER) A FENLA], HLTHRAT S bR B2
AR S DR B IEAR R K & o SRR FIFER RGEThREMUE T BRI TTIR, SRR S JeAb BT, H S ThReZ [ A IEAR Rk
RIS . ERRE AR LA T T, THEE R R R AP P SR R e s dEE VRS RGN
FeEtk, HEABERIL S B IERDC R Bk, FEymhie e s R ARa 2 R stk e T 407
DR, R TSR E MR AR I AR . PN T AR TR B, THE S a4 2 RSV RE ] R 2%
PhECR R e P R s IS Je R T — e R BRI S AR, (B2 L 1 R 4 P 0 508 R R 4 S R i 2 x
A RMBIIER . SRTTE, WIS R TEREPHAR T SR, 2 R AR RS RS DI RER AR E MR I EEN LA AT g
KA, JREFEARHRAM B PRESRE T, X LEHUHI R AR IR IR AR R . B FCEE SRR T 3R K S R G IR L
735 TN TR AL 25 XU N D REANAR 52 PRI ML AR, Oy R T 5 A 25 XU PG R AL 7 B O BB AR 3R

KEEIA: AR R BEENA; A7) HANKRL RS MRS PR A E Tk
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Abstract: This study investigates how environmental stressors affect the pathways through which biodiversity sustains ecosystem
functioning and stability. We established 48 freshwater mesocosms with submerged macrophyte communities and exposed them to two
stressors: elevated temperature and episodic surface runoff pollution. Our results show that warming significantly increased the net
biodiversity effect (NBE), while runoff pollution had no clear impact on ecosystem functioning or its underlying components.

Complementarity effects remained the primary mechanism supporting functioning, and their positive relationship with functioning stayed
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stable under both stress treatments. Selection effects also contributed notably to functioning, but their correlation with functioning
weakened under pollution. Regarding stability, warming preserved overall ecosystem stability by reducing species asynchrony while
raising average species stability, without altering the positive links between overall stability and these two components. Further analyses
indicated that average species stability exerted a stronger influence on overall stability than species asynchrony, highlighting the key role
of dominant species in maintaining stability. Path analysis showed that warming indirectly buffered its potential negative effects on stability,
mainly through enhancing ecosystem functioning. Although pollution induced some degree of species asynchrony, this positive regulatory
effect was offset by the strong biomass dominance of key species in the experimental setting. Taken together, these findings suggest that
the mechanisms by which biodiversity maintains functioning and stability may change under environmental stress; however, these
mechanisms remain fairly resilient under moderate stress levels. This work enhances our understanding of freshwater ecosystem responses
to global environmental change in terms of functioning and stability, and provides a theoretical basis for ecosystem management and
ecological risk assessment.
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Tab.1 Significant p-values between productivity of diverse and monospecific communities under warming and pollution
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Fig. Main effects of warming and pollution on community productivity. Lowercase letters represent the significant impact of
environmental stress on productivity under the same diversity condition; uppercase letters indicate the significant differences in
productivity among systems with different diversities under the same environmental conditions.

Multiple comparisons are based on the "Tukey HSD" test
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Tab.2 Significant p-values for ecosystem functioning and stability and their components under warming and pollution
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Fig.2 Main effects of warming and pollution on ecosystem functioning and its components, lowercase letters indicate significant effects

of environmental stress, and multiple comparisons were based on the "Tukey HSD" test
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environmental stress, and multiple comparisons were based on the "Tukey HSD" test
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Tab.3 Significance p-values of the slopes and intercepts of the fitting curves between functioning and stability and their components

under warming and pollution
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Fig.4 Interrelationship between ecosystem functioning and its components under warming and pollution
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Fig. 5 Interrelationship between ecosystem stability and its components under warming and pollution
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Fig.6 Path analysis diagram of the impact of warming and surface runoff pollution on ecosystem functioning and stability mechanisms.
Yellow arrows indicate positive correlation, while red arrows indicate negative correlation; solid lines represent significant paths, and
dashed lines indicate non-significant paths; all path coefficients and R? are marked. Except for different stress factors, the path
construction of the two models is identical, and the fitting degrees are good. The left figure (a) shows the good fitness with Chi-Squared
= 1.105, p-value = 0.575; Fisher's C = 2.401. p-value = 0.662, and the right figure (b) shows the good fitness with Chi-Squared = 2.876,
p-value = 0.237; Fisher's C = 4.663. p-value = 0.324
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