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Table 1 Basic information of the sample plots
#4R/m Hu AR A J4%/cm M fE/em WMo (B-hm™) HEREIC°) Heral/(°)
Altitude Topography Dominant species DBH Tree height Stand density Slope Aspect
2
500 Rl e f% Castanopsis fargesii 14.5 £ 1.51 11.5+£1.02 360 + 15 26.8+3.84 PiFg238
fi&Ll e 1 +1.12 120+ 1 450 £ 32 248+4.1 7290
e Castanopsis fargesii S0 LR e 8+4.18
{1l e P22
700 Castanopsis fargesii 15.1 £0.98 13.5+1.55 338+ 16 26.1+2.45 FAl
800 &Ll LR 13.9+2.28 11.0+1.12 381 +21 24.4+1.80 Pir210
Castanopsis fargesii e I - e
LN
900 %Ll 12.5+0.91 10.5+£1.22 300 + 15 24.5+2.29 7251

Castanopsis fargesii
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Table 2 Soil physicochemical properties in different altitude
IR Altitude/m
3% 1% 5 Soil properties F p
500 600 700 800 900

4% TN/(g'kg™) 1.96+0.44 a 2.40+0.52 ab 250+ 0.53 ab 3.69+1.1bc 435+14c 6.305 **
41§ TP/(g-kg™) 0.69+0.05¢ 0.53+£0.12 bc 0.33+£0.04a 0.50+0.13b 0.46 £0.21 ab 5.284 *
A5 TKI(g-kg™) 29.14+3.0ab  40.05%4.16¢ 24.28+7.62a 31.35+3.00 b 2518+1.37ab  11.004 **
1% pH 5.07+0.13b 4.73+0.17 ab 467+0.19a 442 +0.37 a 470024 a 4815  **
T E KA SMI% 1742+5.07ab 15.98 £ 1.99 ab 14.02 + 2.57 ab 13.04+235a 18.82+£2.77b 2.847 NS
+ 35 ¥ BD/(g-cm™) 1.07+£0.09 ¢ 0.98 + 0.02 bc 0.99 + 0.07 bc 0.94 £ 0.05 ab 0.86 +0.13 a 4625 **
BAR A AN/(mg-kg™) 122.50+22.0a 198.10+29.35b 214.20+27.71bc 277.90+54.37c 261.10+64.85bc 10.057 **
Ak AP/(mg-kg™) 12.09 + 3.35 11.85+2.71 8.01 £3.52 9.81 £4.07 7.28 £3.79 1.917 NS
AL AK/(mg-kg™) 89.51+0.74 b 69.07 +6.42 a 64.51 +8.04 a 96.65+4.83b 106.85 + 3.63 ¢ 57.111 **
AL CIN 22.15+8.78 a 14.66 + 4.94 ab 13.25+245b 12.21+4.38b 9.79+1.92b 4197 *

KA PR TOC/(g-kg™) 40.53 +4.93bc  33.30 £4.60 ab 32.32+347 a 41.83+5.79¢c 40.63 + 6.92 bc 3.691 *

VE: MR AR 7 RRRZE R B, *£rp<0.01, *%R0.01<p<0.05, NS FErp>0.05
Notes: Different lowercase letters in the same column of data indicate significant differences; ** means p<<0.01, * means 0.01<p<c0.05, NS

means p>0.05

2.3 11 DNA RS @EENF

MG H A EARHEABRARM TR, K
H Omega DNA {55 & M 0.5 g £ 138§ Hie + 158
DNA., fii i 5| % 338F(ACTCCTACGGGAGGC
AGCAG) il 806R(GGACTACHVGGGTWTCTAA
T) HEATHEIE V3-V4 [XAYZHTE 16S rRNA fi) PCR 3"
R, i 514 ITS1IF(CTTGGTCATTTAGAGG
AAGTAA) fll ITS2R(GACGCTTCTCCAGACTACA
AT) ¥ 88 B ITST X P, SR )5 26 T llumina
Miseq -G #E1T 15 4> IEREA I
24 HESW

FH Mothur #4158 EHERUE W REE 1) o 24
PE, FFH Origin #H-2 FEow ; i SPSS # ik
AT RN & )7 223 ¥ i Spearman 30, 4597 + 4K
PR 2 18] S 5 - el A ) 22 B 22 IR A AH DG
# T Bray-Curtis 7. & JF & NMDS 7+ #r #1
ANOSIM 7341, 855+ EWREE 1) B ZHE 1
TEANFEAR T A 22 55 4rlfii R (3.3.2) AERL
AR Bar &, Rt A RSSO BT 4
FEE SR AU s AT 08T (RDA) K%
AP TR 1145 4% - R A M A Rt 2 5 i
T Y REVE W I PO B A A B BN Ak
VPA &, Sk BRI A 5 R 7 X 3k W TR 1 5T
kR

3 ZERE5pT
31 TIERAEYMZHYEREEARSTT

2o, M 15 A 22 JE8% 4 HEkE & vh kA
3 887 404 L4 )7 51 A1 4 760 165 4541 i L
WP S, RAFESR 40T 536 F S 203 934~
300 220 %%, H.)VHIIEMEK 272 355~387 205
ko WE PR, A ILNEE a ZREREK
BEE R TCEEE, MERET o ZHMEERE
FERISC R . X8 LLiE4R 500~900 m Z [iH]
TAEYIREIS ) o ZREMERIE S B BT AR B
LR, MEHESREERYARE
( P>0.05), fii A~ [ i $& BC 1 #F 7% 19 Sobs 15 £
il Chaot 8 B AF EM B2 % 2 5% (P<0.01). ¥
P 500 m 1Y 41 R AL B BEVE 2 AR dm, TR
800 m i} 4 B BV Z AR R AIG, 4Kk 700 m B &
TRV ZFE AR

il 2 NMDS 73 Hr 281, 40 B LB VR T
VEHRORE AT = B AR S, AR VA 7
1o BE AR (R R BRI RN —2%, ANOSIM 43
Mragat R, AR (R AR A B B 2R
BIfFfe 225 . MEIRTHE, AW B A
S TR S ATAR SR, T ELEE B AR MR 2R
AR,



%6 TEBHE, 55 Sl E SRR X 22 R R AR MR G5 - A IR T T TR R FE A Ak 137
(a) — . ———6 (b)
4000 } * ) 4 3000}
By 14 &
£ 3500 | . laE 5200 x
= S 3= <]
= 2 < 2000 a
E \.\ 9 E E 1500 | 1 ,\o:
S 2500 Lo g g 2
2 T © » 1000 ©
< <
1 0 n
2000 F 1o 500 [ {0
500 600 700 800 900 500 600 700 800 900
3 Elevation/m 1844 Elevation/m
o Sobs f§%{ —«— Shannon 5% —» Chaol #§%{ —=- Simpson f§%
B 1 £EEKTEMAE (a) FIEH (b) o ZHMEMEEERNTL
Fig. 1 Alpha diversity of bacterial (a) and fungal (b) diversity in
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Fig. 2 Variation in soil microbial beta diversity with the elevations
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Fig. 3 Variation in relative abundance of dominant microbial phyla and genera with the elevations
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Table 3 Correlation analysis between soil physicochemical properties and microbial diversity
il 2 FEE HEZ R
I Bacterial diversity Fungal diversity
Soil properties

Shannon 154 NMDSH1 NMDS2 Shannon 5% NMDS1 NMDS2
2% TN 0.073 0.37 0.249 -0.331 0.397 0.394
A0 TP -0.188 -0.574° -0.161 0.697° -0.343 -0.449
A TK -0.461 -0.268 0.125 -0.018 -0.1 -0.661°
T fE A AN 0.05 0.561° 0.175 -0.321 0.432 0.611°
B RwE AP -0.404 -0.421 0.089 0.311 -0.136 -0.329
A AK 0.189 0.118 -0.411 0.214 0.125 0.468
+3% pH 0.243 -0.600° -0.168 0.221 -0.3 -0.289
WAL CIN -0.289 0.304 -0.029 0.121 0.3 0.218
T EIKE SM 0.386 -0.091 -0.302 0.075 -0.202 -0.275
% FE BD -0.211 -0.243 -0.018 0.295 -0.165 -0.612°
K Altitude 0.132 0.618° 0.089 -0.407 0.489 0.536°
MK TOC -0.061 -0.171 0.043 0.261 -0.128 -0.025

VE: a:0.01<P<0. 05; b: P<0.01

Notes: a means the correlation is significant at the 0.05 level; b means the correlation is significant at the 0.01 level
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Fig. 4 Redundancy analysis of soil physicochemical properties and microbial community structure
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physicochemical properties



140 Mook B

2 W5 % 36 %

TRR]S LR E A, BIRERE
W, SRR O A R S A G —

1% 6 J7 220/t (VPA) KB, L HErER
SR AR . R R EEINER, 0
fifFRE T 30.2% F1 16.2% HYREVE 22 5. 1= B H
REA RE A WIS 22 5 Y —/INER 23, JTEFIR 3 AR
SURRE T B 2.5% HIZE5.

(a) (b)
stk IR ST R
|6.8% 4.0%
U)O\ /§\° 7@\ ﬁ\"
B g o ;
3 © + N gy ¥
PR 42.3% 22.7%

TEERMEREEXHEE (a) FEE (b) BFEHMK
NI VPA 547

Fig. 6 Variance partitioning analysis of the effects of

soil properties and altitude on bacterial (a) and fungal
(b) community composition

4 3t

FA L H AR X 22 RS SRR Y A0 T
a ZHMETTHAR B, HERK a2
FEMERN & P80 E TR S B, HANR
W EZH AW E S ERS AR E 2R
(L), X —gh 55 gk 2% 258 o] 0 A 2P0 7
IV FRGHE B LM X RIZR 06 b X % B el W o ik
WAL, SRR A 9T 2 B0 4 e 4
JEEW o ZHMEFREEMEE (£ 3), 1 iR
FEER R RUE Y Z R R 22 +
H pH, e 255 B JE A AT RE R A ST SR TR/ NS
FERISO B LI, ANFEMEREE S8T +
HEHA RR BRI =R 0, W e i 3
PO A IR RS EEAE A, MmE MY Z
FEPEA A5 1 AR P73 5k NMDS 4347 2 02 1 1 EL
FRUIE 5 TE R TRV B 2 (B A7 A AH 5 1) SR A=
Bl AR B AR A A A U I
MEE P B 2R s A (K 2),
X5 Meng %P8 Xif + 573 A ) 22 R PRI IR o0 A A
JRTEE R DR B ARRL,  AH DG oA 2R VAR
b R AR S5 R T AR AT B R, i

= 6

W1 T ARG B Z IR S AT R S TR AR A T
Fms A ) e [E S oA, B T AROR R Y AR
b, 13 pH EM 2B S AN B ZHMEEA B
MHRKFR (£ 3), MM HEEENS R
B ZHMERA BEMIKKR, X HMFHEPT XHHAL
B PG FAR ORI DX ) 32 2 AR A+ SR 1Y)
HFRES A AT, 5 AT RE A 5T 7E [a]— L34
WP R AR AY H g 4055 B2 (500~900 m) 4%
N, TR A BRI 5T P AN [ 4 2 8 AR 1
R (1.000~2 800 m), HAMA: WV 4 AL
BN R B TRTE DI RR R I s i, -l
BRI . 3 pH | AR RS> *1,
MBS T e A ) Z2 R e o 1 R 2
PR S o
AR A 1L H IR XA [ Vg4 ) 1 458
WAEYIBA B SR s, IREA YR AR, 7E
A AR AR ST, BIRET]
( Proteobacteria) . BRAT i [] ( Acidobacteria )
1] ( Actinobacteria ) &40 & B 74 1Y 3 4
F % W ], norank f_norank o _subgroup 2.
norank_f_xanthobacteraceae -2 4ll 1# #f 7% ) W5 1>
FHEE (K 3a., ¢); #HTH] (Basidiomycota ).
T#W ] ( Ascomycota ) J& EL1# B V5 RO M S £ 2
W], Russula. Lactifluus j& B EHEE 1A 3222
FE (K 3b. d), X5 Huang %" F1 Zhou %12
53 I TE R 5 TR 1) T AT R ARRT Z8 04 T A4
WHIRARR R G5 eA L, B TS BEAN 2
W E AT IR, IR .
FRAT TR 1] RURC TR 1T A9 32 22 D e AT BILJE o i AR
FHES, AR TR R 1T 3 R AR o
AMUEIMERRY, S 1L AR X A HAT F 5
IKIRSEA R = UK, I AR ) e R 4%
Hfe it T AR B RIS Y g, XN
FERM AR R T E R its, i
it + 58 b 5 Qo AV E R A DG U E AR A1 9R
B RE L AR B S PR PR S B AR R Y
PERLH ] ( Verrucomicrobia ) . WPS-2 1| J7E
AP REE TOE HN, MR EFRS SR SRR
A R L7 R PO A ) X R TR ()
PRI AL A B R BIL RN = - A
EN Gt S IV N HE L v K w52 K
FURA RS TR B R s 2 A AR



5 6 TRistE, 4.

SR SRR DX 22 5085 RARAR I LSRR IR Ui SR L A2 1 141

WS, B A AT R A
X REE 1 pH . 2B R E VIS, 1t
i R O G R A NN p R N W e W DO
X EENREZENER (K4, BI5), LR
i B T 40 A B 30.2% F1 16.2% FUHEYS 22 5%,
FERM A YRR RAEN FERG R EZ —,
FELAERG AR S IZ 500E, Yuan 2607 Uigg 5
R KRN 1= 438 NH,, ™ 2520w - A TR 7% 1) 32 2R
M, Cui W R B . kAL . TR
FERC AN AN L RIS 0 R B R R, Hh ek
SESC ARV IR R, AR SHTA
TS Bk IR E Y S Z5e AL, X
T B - S o T DAAR G-t T 0 - 3B E e A
MARAE, B AE /NS BT AR AR B BT 2 i, wiA
R RS (Em ., 2R . &8, A%
W . WAR ARG PR ) XTUE IR LA TR K5
mey, I HAT DL RE - BE A W s 1 R 2 80
A1 29 AHIE ST & PR 0RL AR A Patescibacteria 4
PAT THARO =B 5 o 2 TEAOCOC R, Bl AU AR A
AEBREPHRERNELERRE, 25 THENEN
FBiE s, IR E SRR AR 4 2 A
Prhakas CPO, R AR s N 4R AR 21
A, DAScBi A E o on R A T, AR
W98 K B, B & T A S R D

(3% 2), XZERNEEIRALKIR 22 ZER MG T
NFIRGER, JVE IR, X T Sk
J B REEEN, T R T IR 2.
bh, 5Tk & B Patescibacteria 41 B 1] #AH X 3=
JEEBE 1458 pH A i o wm MTREALG, L[] s Bt e
AT E G NN, Patescibacteria [ & #EHA [
7E CO, FK KA S RE 1, H I A ik
(RS 16 DT B T AR AR, DAad AR b
TR e L, -4 pH FIEBE IR e
] 13 Patescibacteria [] A& 4% [& ik 1F FH F153 fil /F
P EEIRENZR , I (R e 22 % 1) A 4 R 2
Bl o SRR RIS AR o A AR T AR AR
SEAYEE LY, R R R A S T ) 2 (B AR AR X
TAE DI REE ALBCE AR KA s 0 AR GEIESE T 16
P v BE AN I B [m s 1 R I IR Y
AESHIRAE G, (BRATER ILAER RS T, IR
h R B A e AR AR AT, W pH, 3R
it MRS, T IR P
AR, GRS R RE AR RUE MR

ZE5 BRI ER > (18 6)o T JCI i RE B IR AE M A
75285 AT RE R T AT S PRI & i A 3,
TS A . A MBC. MBN %, A4k
SNt T BT I

5 %

(1) FE/NES BETHROME FE 1) 38 L A SR PP IX
RIRLL RGN, IR o ZREMENTIEIR R
BT A R, T o 2RV
WERRESE TG L, SRR ER a 2T

SR, X5 K BV AR RR B A A AE 25
S, SRR R BE (AR R S 38 T I EA R[]
AEEPERT, SEmE eI 2R iR (2) 28
TERTT . FRAT B 1R 1 1T - SR A B FE 75 1
=/ANFEHI], norank_f_norank_o_subgroup 2.
norank_f_xanthobacteraceae -2 4l 1# #f 7% /) W5 1>
FEEE; HrE], PR TEEEE A
FHHI], Russula. Lactifluus 2 B RETE 0PI
FEEE, X5 R SRR, B0
T /INES BE (IR B N2 i R A A A Y )
B AS AL (3) ek BT fg B T 4t A LT
30.2% F1 16.2% MIFEVE 2257, AR
M REM ET LN R Z —, BANAIEHEE A
PR I @ B AR = B 5 398 pH . 2B A
R IIARIE, T Al SO 2 ) A Y 41
BORPEET T B J@ AR S R R, X HRETA
TERCK S BEMR PO BE_ L WF I 25 AL, UiRH T+
S o mT LAAR G- b 90000 - S A A R T A A
1k, BIMEETE/ NS BE RSB B TR 2 it

Sk

[1] SILES J A, MARGESIN R. Abundance and diversity of bacteri-
al, archaeal, and fungal communities along an altitudinal gradi-
ent in alpine forest soils: what are the driving factors?[J]. Mi-
crobial Ecology, 2016, 72(1): 207-220.

(2] T =, TEM, Bkt BIR 2 In) M X BRpihe i 2 v + etk
Yy A= Wy s RN R R A e (). AR S 2R, 2010, 29 (5):
905-909.

[3] T o, T5As, MBI, &5 (AR AZ AR N TR 4 S8 1t % ik
AR [J]. Ml F#RFSE, 2017, 30 (6): 1059-1065.

[4] SHEN R C, XU M, CHI Y G, et al. Soil microbial responses to
experimental warming and nitrogen addition in a temperate
steppe of northern ChinalJ]. Pedosphere, 2014, 24(4): 427-
436.


http://dx.doi.org/10.1007/s00248-016-0748-2
http://dx.doi.org/10.1007/s00248-016-0748-2
http://dx.doi.org/10.13292/j.1000-4890.2010.0156
http://dx.doi.org/10.13275/j.cnki.lykxyj.2017.06.025
http://dx.doi.org/10.1016/S1002-0160(14)60029-1

142 Mol B BF R % 36 &
[5] SHEN C C, LIANG W J, SHI'Y, et al. Contrasting elevational di- Castanopsis fargesii (Fagaceae) in a subtropical forest,

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

versity patterns between eukaryotic soil microbes and
plants[J]. Ecology, 2014, 95(11): 3190-3202.

SHEN C C, NI 'Y Y, LIANG W J, et al. Distinct soil bacterial
communities along a small-scale elevational gradient in alpine
tundra[J]. Frontiers in Microbiology, 2015, 6: 582.

SINGH D, TAKAHASHI K, KIM M, et al. A hump-backed trend
in bacterial diversity with elevation on mount Fuji, Japan[J].
Microbial Ecology, 2012, 63(02): 429-437.

SINGH D, LEE-CRUZ L, KIM W, et al. Strong elevational trends
in soil bacterial community composition on mt. Halla, South
Koreal[J]. Soil Biology and Biochemistry, 2014, 68: 140-149.
KOU Y P, LIC N, TU B, et al. The responses of ammonia-oxid-
izing microorganisms to different environmental factors determ-
ine their elevational distribution and assembly patterns[J]. Mi-
crobial Ecology, 2023, 86(1): 485-496.

CUI'Y X, BING H J, FANG L C, et al. Diversity patterns of the
rhizosphere and bulk soil microbial communities along an alti-
tudinal gradient in an alpine ecosystem of the eastern Tibetan
Plateau[J]. Geoderma, 2019, 338: 118-127.

BCOWEED UK, R, G R v BEIUSOAR Rl S T 4 T
T 7% 19 53 A R AR B X 22 S b U] BRBE RS2 BF 5T, 2019,
32 (8): 1374-1383.

GREEN J, J M BOHANNAN B. Spatial scaling of microbial
biodiversity[J]. Trends in Ecology & Evolution, 2006, 21(9):
501-507.

INEZL R ER R AR ML T 8 RS R,
KR E R H R, 2000.

HUANG K X, XIANG J, MA Y'Y, et al. Response of soil microbi-
al communities to elevation gradient in central subtropical
Pinus taiwanensis and Pinus massoniana forests[J]. Forests,
2023, 14(4): 772.

LIU D P, ZHENG D X, XU Y Y, et al. Changes in the stoi-
chiometry of Castanopsis fargesii along an elevation gradient in
a Chinese subtropical forest[J]. PeerdJ, 2021, 9(1): 11553.
QIAO H Y, LUAN Y N, WANG B, et al. Analysis of spatiotem-
poral variations in the characteristics of soil microbial com-
munities in Castanopsis fargesii forests[J]. Journal of Forestry
Research, 2020, 31(5): 1975-1984.

SUNY, HU H Q, HUANG H W, et al. Chloroplast diversity and
population differentiation of Castanopsis fargesii (Fagaceae): a
dominant tree species in evergreen broad-leaved forest of sub-
tropical Chinal[J]. Tree Genetics & Genomes, 2014, 10(6):
1531-1539.

MR, 3 B8, MR, AF. TR LR R EER 3% 40 X 22 585
AARER . A BE AL R RRIEE M (D], TP Al R 2244k,
2021,43 (6): 1348-1356.

YmE, £ 4 B B, S AR KR Z 05T AL
B e B AR [J] . K AR iz, 2015, 35 (5): 59-63.
WANG Q, GAO C, GUO L D. Ectomycorrhizae associated with

[21]

[22]

23]

[24]

[25]

[26]

[27]

28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

(371

China[J]. Mycological Progress, 2011, 10(3): 323-332.

T4 M, R €, IR A, 45 F (IR [RIEER AR P AR L 4k
TESRAE ] MRl BL2=DF5R, 2023, 36 (2): 153-160.

1 B R sy A [MTL JEET: o E Al i Ak, 2000: 14-
111.

RUIZ-GONZALEZ C, SALAZAR G, LOGARES R, et al. Weak
coherence in abundance patterns between bacterial classes
and their constituent otus along a regulated river[J]. Frontiers
in Microbiology, 2015, 6(1): 1293.

WALTERS W, HYDE E R, BERG-LYONS D, et al. Improved
bacterial 16s rrna gene (v4 and v4-5) and fungal internal tran-
scribed spacer marker gene primers for microbial community
surveys[J]. Msystems, 2016, 1(1): e00009-15.

W22, BASOHE, SRR, S5 B - SN BRI I N T PR R S
AR [J]. FREERL, 2019, 40 (2): 859-868.

JRRRAS, B B, BKOKAER, S ZRIe K TR TR TR M AR R
[J]. R A A&5244], 2021, 32 (7): 2589-2596.

XY, JELE IR, MROT AR, S5, TR SRR L A8 A o S R B 1A
BB W A W R VR S5 0 1 5w D). AR S 2E AR, 2019,
39 (6): 2215-2225.

MENG H, LI K, NIE M, et al. Responses of bacterial and fungal
communities to an elevation gradient in a subtropical montane
forest of China[J]. Applied Microbiology and Biotechnology,
2013, 97(5): 2219-2230.

DA BHARHR AR X A Y Z R ST (D] KV Thg
K2, 2013

HOLM BACH L, GRYTNES J, HALVORSEN R, et al. Tree influ-
ence on soil microbial community structure[J]. Soil Biology and
Biochemistry, 2010, 42(11): 1934-1943.

koA, BRRER, 2 I, S R ZOAABR LSRR R
TR IIREZREMEST AT (U], ARARTE, 2019, 35 (1): 1-7 +15.
ZHOU Y J, JIA X, HAN L, et al. Fungal community diversity in
soils along an elevation gradient in a quercus aliena var.
Acuteserrata forest in ginling mountains, China[J]. Applied Soil
Ecology, 2021, 167: 104104.

FRUbb, JRAH, XUEAN, 45 S LA i bk b S 2 BT v S5 A0
FELI]. ARl 2017, 53 (2): 89-99.

MR, JRIERE, B, S JRIGIE PG ZRAR L BT VS Y I
WAL SR LIRS FR (D). BT AEA524R, 2023, 34 (2): 349-

358.
A, BRRAE, B M, S R R b AR BRI R R A

I FA AL R ] A A8 FREE 274, 2022, 31 (10): 1971-
1983.

ZHAO ZY, MAY T, FENG T Y, et al. Assembly processes of
abundant and rare microbial communities in orchard soil under
a cover crop at different periods[J]. Geoderma, 2022,
406(15): 115543.

YUAN Y L, SI G C, WANG J, et al. Bacterial community in

alpine grasslands along an altitudinal gradient on the Tibetan


http://dx.doi.org/10.1890/14-0310.1
http://dx.doi.org/10.1007/s00248-011-9900-1
http://dx.doi.org/10.1016/j.soilbio.2013.09.027
http://dx.doi.org/10.1007/s00248-022-02076-8
http://dx.doi.org/10.1007/s00248-022-02076-8
http://dx.doi.org/10.1016/j.geoderma.2018.11.047
http://dx.doi.org/10.13198/j.issn.1001-6929.2019.01.12
http://dx.doi.org/10.3390/f14040772
http://dx.doi.org/10.1007/s11676-019-00957-2
http://dx.doi.org/10.1007/s11676-019-00957-2
http://dx.doi.org/10.13961/j.cnki.stbctb.2015.05.077
http://dx.doi.org/10.1007/s11557-010-0705-2
http://dx.doi.org/10.12403/j.1001-1498.20220460
http://dx.doi.org/10.13227/j.hjkx.201806056
http://dx.doi.org/10.13287/j.1001-9332.202107.033
http://dx.doi.org/10.1007/s00253-012-4063-7
http://dx.doi.org/10.1016/j.soilbio.2010.07.002
http://dx.doi.org/10.1016/j.soilbio.2010.07.002
http://dx.doi.org/10.16270/j.cnki.slgc.2019.01.001
http://dx.doi.org/10.1016/j.apsoil.2021.104104
http://dx.doi.org/10.1016/j.apsoil.2021.104104
http://dx.doi.org/10.13287/j.1001-9332.202302.033
http://dx.doi.org/10.16258/j.cnki.1674-5906.2022.10.005

%5 6 TRistE, S5 A A SRORP X L2005 KIRMr IR MR I IR SR 2 AL 143

Plateau[J]. Fems Microbiology Ecology, 2014, 87(1): 121-132. ation, an underappreciated division of the human microbiome,
[38] MEIER C L, RAPP J, BOWERS R M, et al. Fungal growth on a and its impact on health and disease[J]. Clinical Microbiology

common wood substrate across a tropical elevation gradient: Reviews, 2022, 35(3): e0014021.

temperature sensitivity, community composition, and potential [40] GUO G X, KONG W D, LIU J B, et al. Diversity and distribution

for above-ground decomposition[J]. Soil Biology and Biochem- of autotrophic microbial community along environmental gradi-

istry, 2010, 42(7): 1083-1090. ents in grassland soils on the Tibetan Plateau[J]. Applied Mi-
[39] NAUD S, IBRAHIM A, VALLES C, et al. Candidate phyla radi- crobiology and Biotechnology, 2015, 99(20): 8765-8776.

Changes of Soil Microbial Community along the Altitude
Gradient in the Natural Stand of Castanopsis fargesii in the
Guoyan Mountain

WANG Yun-xiang', WU Hang-sheng', HE Dong-mei', SU Yi', WANG Zi-yang",
PAN Long?, LIAO Xiao-IP, JIN Shao-fei*, ZHENG De-xiang'
(1. College of Forestry, Fujian Agricultural and Forestry University, Fuzhou 350002, Fujian, China; 2. State-owned Forest

Farm of Shunchang Guandun, Shunchang 353200, Fujian, China;
3. College of Geography and Oceanography, Minjiang University, Fuzhou 350108, Fujian, China)

Abstract: [Objective] To investigate the changes of soil microbial community along the altitude gradient in
the natural stand of Castanopsis fargesii and their correlation with soil physicochemical properties in the
Guoyan Mountain for revealing the impact of climate change on soil microbial diversity and community
composition and the influencing factors of Castanopsis fargesii under the small-scale elevational gradients
in the subtropical region of China. [Methods] The topsoils of the natural stand of Castanopsis fargesii
along an elevation gradient in the Guoyan Mountain Nature Reserve were selected and their physicochem-
ical properties were determined, and Illlumina high-throughput sequencing was performed. The correlation
analysis and redundancy analysis were used to study the characteristics of soil microbial diversity and
community composition and their influencing factors. [Results] The alpha diversity of soil bacteria did not
show a clear elevational pattern, while the alpha diversity of fungi first decreased and then increased along
the elevation gradient, which was different from the studies across large-scale elevational gradients. The
dominant bacterial phyla were Acidobacteria, Actinobacteria and Proteobacteria; the dominant bacterial
genera were norank_f _norank_o_subgroup_2 and norank_f xanthobacteraceae; the dominant fungal
phyla were Basidiomycota and Ascomycota; the dominant fungal genera were Russula and Lactifluus. Our
results showed that small-scale elevational gradients did not significantly affect the changes in the domin-
ant microbial phyla and genera. The relative abundance and community composition of the dominant bac-
terial phyla and genera were closely related to soil pH, total phosphorous and available nitrogen, while soil
total phosphorus and available potassium were the most important factors affecting the composition of
fungal communities. Soil properties could well predict the changes in soil microbial communities, even on
small scale elevational gradients. [Conclusion] Soil properties and altitude both influence the ecogeo-
graphic distribution of soil microorganisms in the Guoyan Mountain Nature Reserve. This study will provide
a scientific basis for the study of soil microbial diversity and community composition conservation along
small-scale elevation gradients in southern subtropical broad-leaved evergreen forests.

Keywords: nature reserve; Castanopsis fargesii; soil microorganisms; altitude
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