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Response of Soil Microbial Diversity, Community Structure, and Functional
Potential to Primary Forest Conversion in Northwestern Hunan Province
XIAO Huacui's, SHENG Hao', SU Guohui', ZHOU Ping®

(1.College of Resources, Hunan Agricultural University, Changsha 410128, China ;
2.Key Laboratory of Agro-Ecological Processes in Subtropical Region ,
Institute of Subtropical Agriculture» Chinese Academy of Sciences Changsha 410125, China)
Abstract: [ Objective ] To explore the impact of primary forest conversion on soil microbial community
diversity, structure and functions, in order to provide a theoretical reference for soil health preservation.
[ Methods ] A subtropical typical primary evergreen broad-leaved forest and the adjacently converted conifer
plantation, orchards, sloping tillage, and rice paddy were chosen in northwest Hunan Province. We assessed
the response of the bacterial and fungal genomic diversity, community structure, and predicted functions to
primary forest conversion. [ Results ] Comparing to the primary forest, the bacterial diversity was increased
by 29%—34% in cultivated lands, while the fungal diversity was decreased by 42%—49% in the orchards.
The response direction and magnitude of soil bacterial and fungal predicted function depended on the specific
soil function and converted land-use type. Comparing to the primary forest, the relative abundance of global

and overview maps, carbohydrate metabolism, and metabolism of cofactors and vitamins were 9% —25%
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higher in orchards and croplands, while the relative abundance of membrane transport, signal transduction,
cellular community-prokaryotes were 11%—27% lower in orchards and croplands. In sloping farmland soil,
the relative abundance of endophyte-litter saprotroph-soil saprotroph were 32%—42% lower than those in
the primary forest, while the animal pathogen and plant pathogen were 10%—397% higher than those in the
primary forest. There was no significant difference in >>50% of the relative abundance of predicted microbial
functions between the primary forest and plantations. The predicted bacterial functions are mainly regulated
by soil moisture and labile organic C content, whereas the predicted fungal functions are mainly regulated by
soil pH, quantity of labile organic C, and nutrient availability., [ Conclusion] This study suggests that the
conversion of primary evergreen broad-leaved forest to Cumninghamia lanceolata plantation is relatively
conducive to the maintenance of soil health and functional potential, whereas the conversion to sloping

farmland can increase the risk of soil-borne diseases on crops. Our findings provide a theoretical basis for

predicting regional soil health evolution and rational land planning.

Keywords: land use change; soil bacteria; soil fungi; functional prediction; soil borne diseases

Received:2024-08-09 Revised : 2024-09-20

AR T YE R Bl o 2R ) 21 R AR S R SR
FOfe A EEAEN. MAE L 300 a kM Tk & U
R AR FE L B H 25 B i SR ) - R A
e, B 1 K 4 Bk AR AR 2 20 700 7 ~1 100 J1 km™
e R R 1) = b A o T R A W R G A L
e AT S 2R A L S B AL R W R R A
SWE MY 68 (EE Rk, BT RE
IUIREV S N IR R Ak . HIERUE R M T A
BSREWMEZ 57, R 2RIk A BEIE A1 <5
B 2 50 E A W) MR AL AR IR S T e LA i+
HOE S R FaE LR RARGE G iR A 2 M
PETHYN - 575 gL W) | b [) 9 45 B S IE O A g (g
RS AT AR SRR M RETR 2R AR AR 0T
TOUI0 T R T AR AR 8 11 e R R L X R 2E AL £
e £ B RN A ALK A b R AT A

- G W v AR B AN R T B L AR S S X AR B
B2 R A (DN R B 7 DL DA MoK 7 ST - O e o= 1
A=Y de br ok VR VPAL L3R 06 30 R S R G ta Tk
A S felt B ) SR AR L R AT B XA R 4R
] P R g L 4 T SR A N T bR | [5] tb F0 BF th 24
LT A AR i B b R O S AL i) R
VEAR - S TR | TR I 45 A8 RN T B 40 4] me 1 DX B+
G 4, BRI R AR B R B0 I - & L FE SRR EE A Sy
BT e R SRR 48 Sy N TR 380 S8 200 TR 95 45 4 DA
K SR W& 1] r SR W A AR B4 4 S AN B =F AR IS
MR EAEFR TR 5 e AR P b/ B AR - 3 40 TR
ZREVE  BRAR/ R R - ST AE W DI RE s B Dl B, )
I VR R Vi [ BRI A R R VR 2 AR L LI T VR
TR AR Sk Pl O DR P S R A T g AR L R
A% T A TR RN LA B VR B 2 AR ME A5 LD RE T

Accepted:2024-10-16

Online(www.cnki.net) : 2024-12-03

XoF T ST RAGHE I S ] A 45 Sy N TR T b R B
LB I ) R O R R O K Bl R A A R T
ABEFE

JE e PRI 38 Sk N T Tl b A e B i S L
AR Je /NS A Ll L S L 3R R VR R b T AR
F R A, R/ R A A W R Y
S5k Rerhmet . R AT IR g R B R AR
6 8 4B A= 7 3 R A ST R A BLRR IS AR A (4
T HURR 3200 A 850k L 9K Bl 4 HE IR 0 B 25 | oA
Y TE VR AL AN N 24 52 2 e A8 b .t e 4t T B
AR A B W R IS A A BEMLAE AT O R B P A
fE TR A I R W, B R b R A W A5 A K T
ABE . M A U MR VR S5 R DRV T 1
SEUA AW T4 58 A F SR ST b AR A R A B 5K
5 R AR SCHE Y - HE R 3 R B A R — 2P R
Ko HET. A O ZRM A e x + HE A W BV 45 T
REVE T M9, 2 E R A T B — 1+ B 2SR e 46 7 [n)
CR BRI 4 Ry N MR 2R R 48 kg A% ) M 580 0% AR
o B MO TS AT O T A A B 1) 22 RE AR L R
FH 1 - Hi 2 45 6F -+ S W T RE s 0 i S ) L AT T R
ABFSE . 20 X e i 7%+ s A1) 5 28 S A
TE V& 45 40 S L 1) BB W R AIE X T T X R - 4 fgk
B S BE RN AL + b A P 2 B AR

FH I ASIF 2 3 O VG b B X /)N 3 ek PN AR D —
B4, A BRI Sl 3 BT LI <08 43 A 10 D5 e R 4 e i RN
TRl s RN R SR A 5T X B2 S8 4 AR
454 PICRUSt Ml FUNguild D RE T, 128 1R 18 % 4 7
AR LI RE T 0 %) A b 8 %) i o7 R L 9B R
5 8 - R e a7 5 L SR B IR W DR RS ) &
FE R S P AN R R R, DA A IX B e R 2 U

http: // stbexb.alljournal.com.cn



%13

F AR A NG b SR AR W T T 22 R L A R T B TR 0 X R AR f S i i 191

TRBER T 7l AR e e AR 22 Al
1 M5 RE
1.1 R IG MR

TG A 3 VG A6 A B /N E R A SRR X
(28°42'~28°53'N, 110°06' ~110°21"E) , Hf1 4b T #4 [=] 19 114
AR v 7 P R 9 2 XU DX AR SR 12~14 °C
SRR & 1 300~1 600 mm, 3 AR A KAk R
YIRH TR RT3 (LR vk, H IR R — g >1
m, /NEEZK ARSI AL E I, N TN,
PR AT R RS R 3 A B i A V) A3 kbR, 22 R

B2 Gl E 0 £ B B Y IX R POE
Dt R A E— A VY 28 KR 2R A I Y AR
PRR ARG o AP X A ) 2 B Y
KL DR PR FVRIE 52 A ) 22 R P 1 AR DX, Sy I B Dt s e
Xy A R GRS DI RERY S M 4 4 5 B S5 SR i
TE/NTIE N o 53 A 3 - 3 ) T S35 A ) D e 2 i T
AR R FL A 485 71T DR ) A2 AR N TR R Bl 3 B 1 ALK
AT SR ) el M Sl L AR ER R R L O it AE
B BLRHE B0 TE AN R L T2 R RGED . A e
Ky 0~20 cm R LMY BE LA PERILE 1.

®1 FAELHFAHRE0~20 cm FHELMER
Table 1 Physiochemical properties of the topsoil at 0—20 cm depth under various land use types
ERAN J U b N T b Bt Kk H

CP/(kg * cm %) 12.8+1.3ab 12.9+2.1ab 13.6+2.7ab 14.61+2.3a 9.34+2.8b
pH 4.740.4b 4.840.3b 4,740.4ab 5.4+0.3a 5.5+0.2a

MW/ (%) 17.745.6b 15.7+4.7b 8.7+ 1.5¢ 12.1+4.6b 29.543.2a
SOC/(g» kg ") 54.8420.7a 52.14+17.6a 18.446.7b 18.946.3b 31.8+5.6ab
DOC/(mg * kg™") 432.8+92.3a 412.1+81.4a 227.2+44.8b 156.44+72.8b 99.64+29.9¢
ROC/(g+ kg™ ) 15.141.2a 9.840.9b 6.9+0.9¢ 4,741.0c 5.5+ 1.1c¢
LFOC/(g kg™ 5.37+0.6a 3.2+0.3¢ 3.9740.4bc 2.040.3d 4.0£0.3b
FPOC/(g » kg™ ") 8.1+1.0a 5.8+0.6b 3.540.2¢c 2.540.5¢ 4.840.6b
TN/(g kg D) 4.540.8a 3.4+1.2a 1.440.4b 2.3+0.5b 2.8+0.3ab
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Table 2 Alpha diversity of the bacterial and fungal communities in soil
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Fig.3 Predictive functions of the bacterial and fungal communities in soil
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Fig.4 RDA analysis of the microbial diversity, community structure, predictive function, and physicochemical properties of the soil
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