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Research progresses in the effects of tree species diversity on soil microbial

communities and biogeochemical cycling of elements
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1 School of Geographical Science, Fujian Normal University, Fuzhou 350007, China
2 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fujian Normal University, Fuzhou 350007, China

Abstract: Forest is an important component of terrestrial ecosystems. Its high productivity and ecosystem services play a key
role in anthropogenic survival and development. The increases in forest tree species diversity can significantly increase forest
productivity. It has been widely concerned about how tree species diversity influences the belowground biodiversity and
ecosystem functioning. From the perspective of soil microorganisms and their mediated biogeochemical cycling of elements,
we reviewed the effects of tree species diversity on soil bacterial and fungal diversity, community structure and ecosystem
functioning, and further proposed future research directions. In general, tree species diversity is beneficial to increase soil
bacterial biomass and diversity. Tree species diversity is an important bio—indicator of the diversity and community structure
of pathogenic fungi and mycorrhizal fungi. Tree species diversity can increase soil organic carbon storage, and enhance soil

methane oxidation capacity, as well as facilitate soil phosphorus turnover and bioavailability. The relative contribution of
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diversity hypothesis and mass ratio hypothesis should be taken into consideration in terms of the effects of tree species
diversity on the nitrogen cycling. In the future, we should devote great efforts to the influence of tree species diversity on
interactions among multiple trophic levels. Meanwhile, more attention should be paid to the effects of tree species diversity
on ecosystem multifunctionality. Interdisciplinary research and modelling prediction methods, such as microbial population
dynamics model and climate model, should be incorporated to explore the mechanisms of tree species diversity in response
to global environmental change. This aims to promote the study on the relationship between aboveground plant diversity and
belowground ecosystem functioning, and thus enhance the capacity of forest ecosystem for dealing with future global

environmental change.

Key Words: tree species diversity; bacteria; fungi; functional microbial guilds; biogeochemical cycling; global

environmental change
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Table 1 Effects of tree species diversity on bacterial diversity and community structure

P Z IR iRt IS TWIRS FRRIEHY E = PN
Tree species diversity levels Results Methods Forest types References
1;ﬁ¢2<””4<m” A A ARV 25 0 R PLFA S A 4]
1(12)52(14); 4 (10) PAhZREE G 0+ HE AN B 2 FE 0k o R AN VS 16S fRNA =l L.
12 (1) 7R R ik AR [17]
PR ZREPES AN T R & T SHEVE AN BETEFE 16S RNA Hd )
. W
1(5);2(3) b B AV Fh AR [18]
R 22 RE 0 A 2 R R B A T O ‘
1 (4):2(6); 4 (1) ggﬂfﬁqéﬁi PIE SR e IE A s sl g A R 2 PLFA R [19]
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_ o B AT A Meta 47 P [20]
1:2:3:4;5;6;7;8;9; S o 16S rRNA i —_—
105 115 12 AN =BG 0 20 1 A R T B R [21]
4; 105 19 PR I S R B XS A TR R 45 TG 3 R PCR-DGGE P AR [22]
. OB 20 RS A R 9454 (AT AT DA EHERE 163 TRNA B
12 3; 4 I AT 1 R T T T AT AR 1]
1(19);2(14); 4 (18); W =E & B RURIT) RERE 2 RE M i BRAN T 2 16S rRNA 538 A AR [24]
12 (3) FIRETE L5 1 1 2P T R e

TS AN R R BRSPS AR ) 2R P K BRI 4 A, < — /R JCAR B s PLFA . BEIS NG TR Phospholipid Fatty
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A5 HEAG ) Z2 REPERE TN SRR A R TR 2B I A Wy S R AL R ESE AR IR SR S i AT AR R
AR TR BN FR A I RE R

2 BFESEENTEEENZIE
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Table 2 Effects of tree species diversity on fungal diversity and community structure
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Fig.1 Effects of tree species diversity on the biogeochemical cycling of carbon, nitrogen and phosphorus
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G HE T — RS DI RE R, 7 H R 20 R AR S AR R R G DI RE S R EWIEO . o, A b 2
FEE R 5 H o S AL TR 0T 8 CH, B 4AkRE T, (H [RIEHt AT 22 380 N, O HERIG I, DA 75 225 5 PE A A Fil 2
FEPEXTIR 2 SR HE R e, i T AE S R G 2 DI Re vT LA ) I 2% IO [A] A 25 22 58 D g 22 1] 9 AUA ( Trade-
offs) , HAR I A KR AR 2T M — A BT A J5 N s b 22 B A 25 R 48 2 T RE R R 55 ik
FIBETE , AR TC R A YR A PR G A BT R 2R BT A B R G L2 DI RERI 2

(3) B2 A2 S, 5 | ATPRE S A AR A A AR ) A5 A5 T 5 425 , W 58 ) 7o 22 P 0o 4 3k AU A A2 AL 1Y
REXSAIL ,  E T, AR Y ARSI TROK BE IR i | PR T Gl A I A A 55 (0]t H £ 5 ™ o gl
FH N AR R JE . Hisano 281 35 < A W) ZREE— M2 ( Biodiversity-Mitigation concept) , BIA=9)2
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