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GUIRVEDY A R EE R AR K AR 26.3 T A
By Ho e BE N AR 20.4 J1F A B, Widb s s
W59 TP AR, HREEENGL AKX, LI M
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18 FVRE) Bl 28 5 SR T . 5 By 20 1
290 4FA, FEIFRE T WA LTI el KA A R
GEAER . DIRE . VRS SRR, DARCRO B U AR

232‘2019&-%34%-%2%

FFIATRF SR R B S HOR | RS RGIME AL
XER R ZR G RIS SRR . EaRIESRS
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K ARG & FERE A iR, A HLPIAE SRR B 8 7 A 4
SRR NS FALR KRS B S AR S R R
SR BB SR WS R T, AR R R 2 15
O, A HUAE A FH BE 35 B e K AR ™ g™
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BORG, ESE 6 AR M IR A KR, 8 bR R
AN it 77 =X el R U A T L Wb 30% AUIEH
ST LAAERE AR = i AR E , T LA™ 5%—
10% 247, HENFHIRCR =2 44% Zody, RRAETT
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NEHE AT B 222K 1 70%—90% A2 AR 20%—
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S22 FMIIR AT R oR, 5 M E IR LG, %
FEARTT L b 25 B ol et FH 2 T K 2 I . BV
R R T A B, B R T AL A AL
o Wi, dd PR EOR SRS RS, it
JIEHE A T LA g SRR B A T 0
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HoAhse B I o S FEE SR RS I 3 s, 38
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BB 17 PR R 2 A5 A8 A AR E B JHG 52 i R 38 45 £ B
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SR BB S B 53 AR T 9.9%—20.9% F1 10.2%—
20.8%, RIFIAEREARH RN 0.30—0.60 g-kg yr ' Al
0.50—1.15 t-hm >-yr~', B T REHECRIE IR 2R R 11
1.5—1.8 fif, ik L3 FpF o fUek, BRRIA
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Bt 4 42 T IERRDHE T RE A )5 5 ST I T
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L BRAAACIE St R xS m 9 11 45 S AR, AT
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J5 G B AL LA B 4 1 ek = AR HE G 200 E Y
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N HE EL R X NLO HERL 1 STRREE R . A R T A
KRG FEAT T K-V TR TR A A i AR 1 & A
W, SR LH, WEOK-TE T R b A A U A
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ARG T AL R IR 5 NLO HERCY 32 5 A
Fo WEK-TET LA N,O MR B AN 1R e
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VA IR it 10 0 590/ AR A R (80% N+QD) 5 @ A
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A O R NH, N R SR AR 7 1 43 51
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B A8 A DA R 8 b R B A D RE ARUAE W B e 1
B, fERGFRIERE T DCD AbERff 2 K 1) NH e
PR EAER R /KT, 1M NO5 Y B2 U W A%t R it
FH DCD ‘P A3 fb I amod =F 1 b kb, i
XF 16S rRNA FI SRS LI R nirk 32118 7= A B 52
Wi, PRI, DCD 7E 5 My -3 v 32 S5 i 3 i 20 A
TR BRI S fe v P
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PHESTHEEMERHIEREKE, NEK
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2L R T VTR T Tt DX 2 A B
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Bif, 20 m R o v B D7 T AR R . BB AR
B . K T AR P A X H AT £0E
i DXAE SRS IR AL A T b A B IR IR SRR
LI XERAES R A Z R S A S RG U6
PRI X — LRSS ST R AR M A 2 0L, R 2

BEXF - HERUE W VR 2R PR R D RE A B T8 LR Bk
Z o KUk, RABRIE S AR A H A 7 2 e R
M5, R T-RFLP # RT-PCR H AR5 213835 3 ]
P72 R R PR 2R 52 . SRR, £
S, 3 b iR FH 5 2 SR TR 2 R PR RO > 5%
bel > AR, A - i B 2k b > AR IRE > &
F, S Pel e 2 B AR AR T Y 8.76 %0 A T 5 4l
AR - 32 B AR S5 A AP AE 3 Y 25 5%, Tl
3 DEl R SRS - S TR R 7 LU BCAR L AN T A
PO A PG A5 A Ak B A ) - S 2
TREER P E BT . LRG H IR TR ORI LLIE
P AT RRLE A, AR S 2 v [ R O S0 e B B
b AT REEE A Y — R A RO U

SR RbRAE . ALK - R T 2 3 10°—
15° (14 Fr b3t , FEAB B R 4F CRRMRBT 95 %8 > 85% ) YT
RF, BKMEBEYEE. NSRS R
Yy 30502, HARKARSE R A R K SN 500—
700 mm - yr ', [FEAKAEAR T R BT AR 10.0% 247
AR BBTEEHIAE 2000t hm ? - yr ' RUR, /R
(PRI ) =il it 23.8%—83.3%, B “+
K7 OOKFRET CEMIARKER 0 Kt
Yy BEIEA R BRI (&3 .

8 MARHAUERAESRAFT D MKIFIERE
MEAZEWEERESNRUVESRARBRE
HE5ESEPRAMBEHARABESE
HUBMER AR, AEERBESRARBR
RSB A E
BEF MR U 37 43 I R W B . R G T

T2001—2011 4F LR Fr i A AR AR RGE KX

A BERIER . OAG BESEIR AN R IE RS R R

ZER KR, WAL RS R G K XY 3R 5 TR R
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B 3 IR R AR 7 XK w45 K 5 (1996 24

WE, AW R 9.40 kg - hm 75 BB R M XA
B, EHRBEW T IRE R 0.09mg - L', #EEZK
K TR FAR i, AFH3 R 0.30 kg - hm °,
BRI | A5 BRSPS TR R AL B
FUEE, S R R T, AR R R Gk F
T 59.75kg - hm 2, KR AYES O AT g S TR A
A7 Hb DR P e R AL 1Y) B

PR AR 2B 25 3R G AR K XA 22+ st R
B2 WS £ N e 1 22 = WO S S N R 17 ST
MSEMRAREE , 7T — 25 T AT Xtk (0 4 1 it 412 it
FHeidls . ik, FATE TR E LR 5845
MR RS (K 4) , @i %S 2 FErMEIEs Rk
B, R b AR I 7 AR OB SR A AE i 2R iR
TR A, i SR AR R B AR X
1 60%, SABEIAE R & AKX 30%., (H
iR VAR D 0 P T ) S b R SR el F) LR 3R i R B R T
FEH . BRI, SRIBCA R I R4 78 AR S R G R E
Phod R4 il Y o g 2 S ROV AR S R GEFR M R 1Y
SEAE, [ A S R P 7R S AR IR

BET F b XA [ = i 1) P O X R 5 35 03 ) D R
FRAE RS DR 36, G A i X A7 e 21 1 T S e
AR5t Fr S8 e o b 550 S Al ek B B K
T LD Y (250 ) -Rah Gl ) -k
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) AR (BNEHE) 7 A ELMEKE AR
WA R GRS S AR, AR (T
PASEERIR AR L. WML BRI AN, 00T LR B
KA BRI AKTEARFHVEN] . 2L 2 4Ry MR I 45
RARW], B RAE AT AU R 26.01 kg -hm 2, B
Tk 1.28 kg - hm *, 2 H K I EURB VR B2 43 31 AR
3 [ 58 K T SR 1T 2K BbmifE . Ak, At
A DA B R K A R FHACR 37% AR A0 P 1 2
RS LMCEWE A HUICTE R8BI HEAR
% 129.63kg-hm*, % 22.74kg - hm .

BEXIRE I AU TP R IR, FRATTR T -k
INRBH ARG, B RIR, RS T IH
R FEHE I 19 50% BYRRN 80% R, i R4t
K B Ul T o e 81 ) b K T 2 1 2K
KR MRS 2 AR A IR GG S RS, 1 -
SR A A N TR AT LI AN 16w RS HHERCH Y
A BE, R KGR B E 0K I SRR
W, AR B B i DX T AR /N ) S - S T2
MM T A B AR PO AU, AR AU IIRE .

9 A ERXKBMHERFSREERER
MARRIEESTE

T 7 el RN 25 i In, 55 1 B
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R, fEWIRAR T , B E ™ E, ol i Tr
. PSSR A SRR 2017 4F AP —5 S0
W, P RIDRMEY AR A, KR AE S
WD, RIVEEE AU DR AR &R 5 KO R R
FAEREFRYON ;. RITHEAT R AR BB 1R IR
Ko M B ) KRR MR, B
BT AT s ARSI T T KIERE, ®wR
ol 0 35 5 5 A OGP R P 1 AR e R 48 e AL
B E W T E R B 5 Fr b DAY 548 4 Sy A
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Long-term Observational Studies of Complex Agro-ecosystem Promotes
Agricultural Sustainable Development in Hilly Red Soil Region of

South China

WEI Wenxue XIE Xiaoli QIN Hongling LIFengna CHEN Anlei ZHANG Wenzhao SHENG Rong
CHEN Yanguo HOU Haijun YIN Chunmei CHEN Chunlan LIUYi WANG Wei LIU Fei
(1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese
Academy of Sciences, Changsha 410125, China;
2 Taoyuan Agro-ecosystem Research Station, Chinese Academy of Sciences, Taoyuan 415700, China )

Abstract  The red soil hilly areas in South China were prone to soil erosion due to their poor soil viscosity, poor water permeability,
and inadequate seasonal rainfall distribution. Inappropriate tillage measures aggravated soil erosion, decreased soil fertility, and
therefore restricted the sustainable development of local agriculture. Since the Taoyuan Agro-ecosystem Research Station, Chinese
Academy of Sciences (CAS) was established in 1979, researchers have systematically upgraded management of regional agricultural
ecosystem, increased the overall agricultural benefits, and established a technical system and an optimized mode of the comprehensive
development of regional agriculture in the station. The demonstration and promotion will provide important theoretical and technical
support for soil erosion control, regional agricultural restructuring, and the improvement of farmland productivity and ecological
environment in red soil hilly areas in South China. We have systematically studied the formation mechanism of gley and secondary
gley paddy soil to provide technical support for gleyed paddy field management; the coordination mechanism between sustainable
productivity and system health of paddy field ecosystem to provide theoretical basis and technical support for sustainable and efficient
production of paddy field ecosystem in red soil; the microbial mechanism driving the key processes of N,O and CH, emission from
rice fields to provide vital scientific basis for reducing greenhouse gas emission in farmland of China; the distribution pattern and the
main driving factors of soil bacteria and denitrifying microorganism in farmland to depict the composition of farmland soil microbial
community in the large scale; the control mechanism of functional amino acid metabolism and physiological function of pig diet to
scientifically improve the level of pig breeding and the development of China’s pig breeding industry in a healthy and sustainable
way; nitrogen transformation mechanism in vegetable soil and the corresponding control measures to provide a strong theoretical
foundation and technical support for nitrogen control in vegetable soil; the characteristics and influencing factors of nutrient loss in
typical farmland ecosystem, the model of nitrogen and phosphorus interception and ecological absorption in hilly composite agricultural
ecosystem to provide technical support for the prevention and control of non-point source pollution of nitrogen and phosphorus in
farmland ecosystems; recycling utilization model of agricultural and pastoral resources to promote the sustainable development of local
agriculture. In the future, the scientists of Taoyuan Agro-ecosystem Research Station will make greater contribution to the sustainable
development of regional agriculture under the guidance of the “Pioneer Initiative Action ” plan of CAS.

Keywords  red soil in South China, soil erosion, cultivated land degradation, greenhouse gas emission, agro-pastoral ecosystem,

sustainable development

*Corresponding author

242120194 - 5345 - B2



(R H I EBRR AT 5L RIS & R4S RGN _

BYF TEHFREAFTRLESHTHARLR, FEAF R R LA S XL
K, FPEHFR “GAFR ANitE. FEHFER RFALRFHTL RFE F
SESRBARREN, FRETELEFAIRAN S ANFE L LER 48 24,
HRELERZAFAMERER & (SAC/TC404) ZJ . #Hah LEEHFLFHEE.
HBE R LANEFZREFARF., ROAFLEFROBAIRENERL, 5
SGREAESZGA. R BB AEDEREBZORAERRKITFEMT. §EE
IHTEAFER “GAHR BRAARAFALHERA. TEMA. TEMF R
W FAE R FRAF R0 AR LHTERFRBILI00 44, P SCIERL40 25, KA HRA

FH L2, PikE4 657, E-mail: wenxuewei@isa.ac.cn

WEI Wenxue  Ph.D., Professor in the Institute of Subtropical Agriculture, Chinese Academy of Sciences (CAS), and the Director of
Taoyuan Agro-ecosystem Research Station, CAS. He currently serves as a Vice Director of Soil Biology and Biochemistry Committee
of Chinese Soil Society, a member of National Technical Committee on Soil Quality of Standardization Administration of China
(SAC/TC404), a standing director of Hunan Soil Fertilizer Society, and a member of The Third Council of Hunan Overseas Exchange
Association. He has wide interests in soil nutrient cycling and related microbial mechanisms, especially in carbon, nitrogen, and
phosphorus cycling in agricultural systems. Till now, he has presided over more than 10 projects, including the National Natural Science
Foundation of China and the Strategic Priority Project of CAS. He has published more than 100 related academic papers, including
more than 40 SCI indexed papers and has six authorized patents. He enjoys the government special allowance of the State Council, and
he is the winner of “Hundred Talents Project” from CAS in 2006 and the “Zhuliyuehua Excellent Teacher Award” of CAS in 2016. As
the main accomplisher, he was awarded the first prize of Natural Science Award of Hunan Province in 2016 and the second prize of

Scientific and Technological Progress Award of Ministry of Education in 2018. E-mail: wenxuewei@jisa.ac.cn

Wit A RE

® FEA % 1243



