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Abstract: [Objective] Under the background of carbon neutrality, the carbon fixation capacity of forests
has become the focus of attention. Previous studies have shown that tree diversity can increase biomass and
carbon storage, and the main research focuses on the living body and soil of the forest. However, the impact
mechanism of tree diversity on the biomass and carbon storage of standing dead branches is still unclear.
[Method] Based on the experimental research platform of subtropical forest biodiversity and ecosystem

function in China (BEF China), this study aimed to explore the impact of tree species diversity on the carbon
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storage of standing dead branches by measuring the tree height, DBH and carbon storage of 12 tree species
from different types under different diversity levels (1, 2, 4, 8). [Result] Tree species types significantly
affected the basal area, tree height and carbon storage of dead branches of different arbuscular mycorrhizal
species (P < 0.01), and also significantly affected the NE (net effect), CE (compensation effect) and SE
(selection effect) of carbon storage of dead branches (P < 0.05); Generally speaking, the fixed effects (plot
diversity, basal area and tree height) and random effects (tree species) of arbuscular mycorrhizal and positive
tree species explained more variation of carbon storage of dead branches and biodiversity effects (the
average value was about 40%, and the minimum value was more than 32%); moreover, the net effect and
compensation effect of dead branch carbon storage from arbuscular mycorrhizal species and positive species
decreased with the increase of sample plot diversity (P < 0.05), while the ectomycorrhizal species and
negative species were not affected by sample plot diversity. [Conelusion] From the perspective of carbon
sink of dead branches, the selection of different mycorrhizal types and shade tolerant tree species can
significantly affect the carbon storage of standing dead branches. Meanwhile, planting more monoculture
from arbuscular mycorrhizal species and intolerant species is beneficial to the formation of carbon sink of
dead branches in subtropical forests.

Key words: standing dead branch; carbon storage; tree species diversity; mycorrhizal type; shade-tolerant
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Tab. 1 Basic characteristics of 12 tree species
WAREE R

% YEE
PR . =+ 2 Mycorrhizal Shade tolerant
Tree species Abbreviation
type type
HEZE Castanea henryi CaHe EM T
WM Nyssa sinensis NySi AM I
WA .
Liquidambar formosana LiFo AM I
THT
Sapindus saponaria SaSa AM I
541 Triadica sebifera TrSe AM I
Choerospondias axillaris ChAx AM I
R AER
Quercus serrata QuSe EM I
i
Castanopsis sclerophylla CaSc EM T
==
i CyGl EM T
Cyclobalanopsis glauca ¥y
S8
Quercus fabri QuFa EM .
Atk .
Lithocarpus glaber LiGl EM T
SE|IH- 25
AP R KoBi AM T

Koelreuteria bipinnata

T AMERIR AR, EMEORSME B TABIVER F, Th AR
. FIFl. Notes: AM stands for arbuscular mycorrhiza and EM stands
for ectomycorrhiza; T indicates shade tolerant tree species, I indicates
intolerant tree species. The same below.
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Fig. 1 Growth variations of tree species with different types of
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Fig. 3 Biodiversity effect variations of dead branch carbon stock for different type tree species
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Tab.2 Results of mixed linear model

ES e oo WRGETR W RPRISERY BRIE RS
Tree species type Dependent variable diversity Basal area  Tree height Conditional R Marginal R

HiH B A i Dead branch carbon storage -0.172 0.291 0.380 0.439 0.403

KB #8152 NE of dead branch carbon storage —0.177 0.284 0.368 0.397 0.386

AM H B i B AME XS CE of dead branch carbon storage -0.319 0.516 0.364 0.350
Fili B 1k i B2 126 B XM SE of dead branch carbon storage 0.357 0.279 0.351 0.350

A B 1% % = Dead branch carbon storage 0.316 0.257 0.098

R BB i B 15 2%, NE of dead branch carbon storage 0.293 0.264 0.080

EM il 3k it B A MEE RN, CE of dead branch carbon storage 0.276 0.202 0.074

A B it S % £ 308 SE of dead branch carbon storage 0.281 0.310 0.070

i 5% % & Dead branch carbon storage -0.121 0.314 0373 0.455 0.421
TS5 ¥ 2244+ 282 NE of dead branch carbon storage -0.119 0.315 0.339 0.393 0.388

! Hili A% % ff & 41 2RE CE of dead branch carbon storage -0.231 0.511 0.321 0.318

R B it B e 3R 20N SE of dead branch carbon storage 0.384 0.260 0.367

kB ik fits # Dead branch carbon storage 0.289 0.252 0.082

F A B A 1%+ 228 NE of dead branch carbon storage 0.272 0.267 0.069

T R BB it B M2 CE of dead branch carbon storage 0.257 0.195 0.065
it s T3k it B 36 B RL8L SE of dead branch carbon storage 0.260 0.349 0.058

VE: B AN SRR BE LN s B 22 AR 1) v DT T AR ALOB 1 A [ 52 28082« Nootes: tree species type is random effect; sample plot diversity, basal area
and tree height are fixed effects.
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