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Table 1 The comparison of cadmium pollution controlof acres of arable land between before and after in Youxian Hunan from 2014

to 2016 year

JRHAT (n=100)

VAHS (n=100)

Before control (7=100) After control (#n=100) S ¥4 A Ak i E
i H
The average
Item
S NIE] RAME FHE wOR(E W/AME FHfE rate of change
Maximum Minimum Average Maximum Minimum Average
BEE 98 iihtn
) ) B 0.829 0.332 0.506 — — — —
Total soil cadmium content ( mg kg™ ')
pH 6.7 4.8 5.5 8.3 6.5 7.3 +32.7%
MR R
) ) ) » 0.38 0.16 0.27 0.15 0.04 0.07 -74.1%
Soil effective cadmium content ( mg kg ')
[EES i
i o . 0.621 0.265 0.457 0.126 0.014 0.062 -86.4%
Cadmium content in rice ( mg kg™ )
T BORDRTR: MR RS R iR B8 TAE R EA A (BB ARLR, 2017447250 ) 5 “—" REHHRE K Note:

Data sources: A brief introduction to the remediation pilot project of cadmium contaminated farmland in Youxian (Youxian Agricultural

Bureau, April 25, 2017), and the "—" represents the lack of data
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Table 2 The effect of water, fertilizer and pesticides in the process of implementing saving arable land rotation and fallow in Cangzhou

City in 2016

SHIL LAY B LY VES RYEIX (24 147 hm®) SR ik
1 H Item
The effect of unit are arable land(hm”)  The total effect of demonstration area (24 147 hm®) Remarks
e
REEN
2400 m’ 5800J7 m’
Water saving
R
525 kg 1.27J5 t AiLEiTE
Fertilizer saving
LE]
7.5 kg 0.1877 t e 4l

Pesticides saving

W BRI o EREE B S IE ORI R K O S DO S VR RB ) B RORE R S TR M R HE 4 ) (T b gl )T L ik
BREBER BRI TAEIVAZE, 2017476 H ) TR B AL Note: Compiling the relevant data based on pilot symposium exchange re-

port material compilation- Investigation and research of ground water funnel area farmland rotation fallow system in Hebei Province by the

Chinese Academy of Sciences (Hebei Province Agriculture Department, Hebei Provincial Government Rural Work Office, June 2017)

http: //pedologica. issas. ac. cn



288 + b

¥l

55 %

YIKBEIG . M ISR, T (R R AR
PEN0%; SR —RIEY, RRATHERIT T,
THEEIOA s RJE L T A 5 A 0 % A R
BEANIET S00JE hm™2, SCAFAEMEIRE, i <
21

2.4 FR[E MY b DB b B A R A R
L

TLIR . WIRE L T A AR e A PR S A
AR = A B VR RBR R B A O R, PR
A, SR o EL R A7 A — LE AN 2 AL 1]
B, AT ST REARE A, X B b A AR IR
A PR R s AR T, PR fE
BB, Bas AR, WA, ]
O T RAREREE, HRAE ARG, A, R
REIA B UBACR ; @A B9 HIK X, RIS
VERBE AR S ik, — BB B 1R IR
Z 5 RAFRBE R BN T3, 2w T AR IR
S BRACR

BEX LA IR, Ay A A B e A RO o 2
(ST, R L AT R SR L iAo
THZ%

2,41 EAEPUIUSIN BEFL S HE T E B A
A PR il B2 B A S 0 R R, e BT DA I i
W Cr) P H R St A Fe A AR
BF, LA BRI, BRI A i) H
PRIE 0L, Rl 2 A B OV O ZOR, ks 2
W E AT RARDE . AT HEAT R AR IRBE? ATk Ay
RAEARBE? Rk pSgi 2 A AW " OB
) i AR R RBE DT 5, A T REBUS BT
WA (2) EBE I B SL AT A A% L X S
B B st B AR ORBR R B2, 620 58 70 R 45 3 T
TR TS, T REMR ST A
AR E AR 1, B AR AR IR B A REAS L SC it
USSR i, BRI m,
BB —HAasih e (3) JERPdrat sl o 2% 3
AR B2 ] o v OGBSI e A R
JERRR, WA —A “MNBIR, AR Kk
JEGE AR . X EORAESEBR S I T AR, A A
ez 2, DI Seimh 0 A TR, ik R4
PRBE” 33—k . B RE B AL BT T R

ARAER, IR S B B AT, R A
Bk (4) ZRa P . Bk, D% & H
HAR . Ao adr ki, BHASRERIIN “4&
PE7 R SR HR, EE AR ARG A R
PRI, ANSEAT R AR VRO, 80 Nz 2 56 ol
TARBA L “FaE” 5 =, RIESHC A+
HERTRROL, ARSZ 5 YR e, R osE B g AR IR
PRSI E A R, e E AP+
Beo gy, YOl REeRIT, WM AT o s 1
Wk Pit, SCRipF e rEIRBE, ZERE 5 B Fh
WER, ZERIEEG AR I A HME S 25 T AR

2,42 SHNUANG—  SHEPRBERAIEAREE, A
PCE A B “puaisn” e EAE LU (A
Gi—" o (1) MEZE, BEiLe., EELEN
Gi—. BOE, WMERaRIR, ARER Stk
ARRBEMI DR A 5, R L4, EAE
Wifk I REET . CHRBEARE” KRR T
SATRARRBE; K, AR, fEi
MZEGY, R ESRGRNELT, &
7t R B A i 1 S N IR B A A —— X S A
e AT I W AT R AR AR SR =,
BUEEMRA, BIAEKRBAZH®, RAIAEKHZ
Yeyp A L. B ERRTBRMIE, ik
SREABRAAMN, AT ESZ2ERE, &
mERA AR, (2) @UkaE . ESMGEE . +E
DA G — o HEBERF R ARIRBE, WA A AL B
EZSI Y E TN SR Y E NI A Y € ke i L1 | P S
M =0 g B, SRR ARRE, 1E
TR 22 D Aas , (HRE SRR, W2
MR R . B TRtk E, SRR BEYE
PR, RS RIE IR .
W, R TERAM T (RS ) RSt B M 58 VR AR i
AT, ARG A ROBLA A M I
N, AR T e AR AR B I BT A . (3)
B K7 L UFRT O CHIT BIgE—. SiATHR R
PEORBE,  “IR” BBUAY K7, 8 R Ry R
FUREM R —— i MR SRR (RIE . B
RAEWSE) | REOGF G ( LIRS RIEE | FEAT
WH L AL ) DIAE] “F” sy H . B
WARRE “R7 R IR, HHBERE N 7K
SBSR . PRE Ay, RTHEE A T, LIS
BAEHL T o B PR IR BH/Y, 2R

http: //pedologica. issas. ac. cn



2 4 B[R A P A DR R RO S R e S 289

T o YT EHERY, YRT L UHRT 2T
Bro fEE=ocit, 2RGRME CEARTIRT
CEIRTHT O, R FRLHMEET o (4) F
FAH g AL RRAGERSE—. IE A
fi . LA IE, WU E SRR, LIy
A B, HARRARE, 5174
VERBE, WA A Rk T AR, 52 AR R 22 5 ik
AL WNBA CEYT R R ETME, K
REFENEERN, HM KR . “KEHE W
T, XA RARREE . AR, AR R
PRBE R 25 AN AN S L A BT . U XA,
A RE A AE R S (R B ) AT A J8, A RS LI
FHlgi . WA RIRFIZESE—

2.4.3 CREUVKIENGE O U4 S ofE 4 [
A I R A R B 2 A SRR B, 8 R LA
T8TAMR I (1) FEFEINR. B HG T T
A HHEAR, BIRAA] | SR ETIRRIAT
B 2t 0 PR ol 32 X T A s A 5 ) T S e
FERE AR Bl S M AR E L TR, R
B FE AR B BE OAR SCDT 81 BOR, 2k
KA FERANNFHEAERBE . AR AR
AbAb B AER B, (2) WIERKI . 20164F6 H 24
H, A FF 1058 TIRGEIA T (IRR AT HF s
PERBERI B T 5 ) (kK [2016 ] 65 )
1o 0T 2 [ A M A A PR ) B2 SR B T B A
A, AT RAGE, 3 R 2 A% Ml R R AT B R A AR
BRI SR BT R CBE
B o O A R P M A 25 M e e VR R il 2
ST MR T, 4% il wh 20U 52 45 1 BLA Y B M A
PEORBERI BE I LRI DT 58, XA RE B 4l 4fi 2 4
] 25 3t 4 B st A PR B ) B2 e BT A %, i
KRR AR R AR . (3) JsE X
A T BOEAERARIX . RIS YK H KR
SEIX, AT EBACHIX SRR, E EAT R
PERBFRBEHITE R o XA AR RBIG IX I, 2 0
PESATRARIRBE; XA . AEERP, %
A DLEINAFAEARBFRIER . (4) e, A
[7] & TR B 4t 17 2% 06 6 A [ AR R AR AR BB , [
— BRI, T A AN TR DA VR R B
WRAFK . TSR AR “RE” 8.
“AT B, AETEEGEAT AU A A A g
WE. (5) MAEEMH. TE6E 1T HF s 1EIRBE I

K, B 2R, MG L AN R, KN
HAEHH . 260, AR %" A Reik
PR o BB PR A R ARBE R S AE HE, HE
BN A ARG R R B, R AR RIART
TERCIER [, WZSRE S48 T . AL, 4rBE
(BPEL) K. (6) A, HAET, #& A
TRAFLOFS I T A BN R I CIR R AT HLFE AR AR B il
B R ), ORAERNIARE . 456 S0 AR
B RSN | L G = P 5 o N B 73
MRAAE2 25000 hm RIARELHEANBh BE 42, S5 TIF
AR AT . QRPN bR IE . AL IR T
KU R X AR B S B AR AR BT 5000C hm ™
W 8 ARV T 4 i T e X AR S AR b )
19 5007C hm™ ( FAELFH ) |, BT 984 LA 10
Hrh S i vl s 5o 48 Fl 2z 148 2R IX 4 4R IR
B S A4E 15 00008 hm ™5 HIlFE —RIEWIX 4
AERBE S AR AN 12 0009 hm ™, B B4 R
FES GP R EARRE, LU A SOh I R e 1R
PRHFR S TR, 45 HIR A E S kg
T H R — ST R M X, 5 RN
IR RZ=R EHS HRERPN “Fk” , IRE
R sr, RREmER. (7) #rElR. fEe
] 4% LY X 3, 7 57 B b 5 A ROBR IR S B R T AR
M, T4 Sl 8 VR B ) 32 1 2 ST 0 % e bt
A B RV AR FH o G 7 R T A X N7 i S i 1
X B b A VE R B /R SRR s T b v M 57
K S XA B AR R B R JO AR AR s R R R
Vi b DX ST TR 4 R S U DX B B R VR AR B s YRR
Mas FESM . B A BRI RE25° DU Sk b
T Vo, X ST W b ARV E R B RSB Al s 2R T™
FIRIL X H R, TRk, R, &
AL ™ T B S AR R AR RS YRR AR,
HET AR, 1 Bl 4 E A PR R VR R BRI
METHESE . (8) AT A . KiZims, ZEsIr
JEIRA . Tz (B VE R B B2 it oY, 3
— A 1 2 A S [ R A B S A TR b
FEVERBE? W by 55 DX 3 524 TR b e 1 R 2
B EARBE <R L il RRA TR
MEE “F7 mE R o SR X B A VR R B Y
Rk . R BT ERER Y (R . AT L
HEBE A VAR BIE 1) I & R 104 T 4 OB SR N A it 2 A
AT e W 3 i B S AR R BE I B K, Bl

http: //pedologica. issas. ac. cn



290 + %

Eild 55 4%

Mo MERR M AT LR R,
BRI AR R S H Al

fecmval S SRS SRR N

3 48 i

AL XYL . WRE W = B A Ak
B SR AT SR B, b0k A TR VR A AR IRBE
] JEE 12 A T AT AR ) A B BB A 7 S B ASOR 2
FEOT T ERY, VR0 e R B A8 VR R il 2 B B
WH A WPUSTE 2GR, A R M X S0 e
VEVRBERL N ) B, 0 28 St ik B M e A AR B
JRE X S AR i 285 O e Pl Aol e 45 40 181 B 7 )
SR, L2 S Al AU Y A 205 0] e A 5 s 14
Bogtez —, AFER TR AR R B T
PRSI S %

2 % 3 #f

[0 ] BCOCE, 35KBA, Beni. v 4 g 4 2 L e L%
+HEREAR, 2009, 46 (6) : 1140—1145

Zhao Q G, Luo Y M, Teng Y. Strategic thinking on soil
protection in China ( In Chinese ) . Acta Pedologica
Sinica, 2009, 46 (6) : 1140—1145

X, BN, BE . b ERR AT R VR R
) B T2 TR ) O S AR AR EREE AR, 2017, 26
(1) :1-=5

Zhao Q G, Teng Y, Huang G Q. Consideration about
exploring pilot program of farmland rotation and
fallow system in China (In Chinese ) . Ecology and
Environmental Sciences, 2017, 26 (1) : 1—5
Heimlich R B, #HE. SR LA AR BHRARF 5% B 10 1
HARBEZ 5. Mol 2855, 2008, 30 (5) : 72—80
Heimlich R E, Du Q. The U.S. experience with
land retirement for natural source conservation (In
Chinese ) . Forestry Economics, 2008, 30 (5) :
72—80

RICH . e EAROBR PR 100 1R R RE 5. ARl 22 5
2009, 31 (12) : 80—83

Zhu W Q. The analysis of conservation reserve program
of the United States of America ( In Chinese) .
Forestry Economics, 2009, 31 (12) : 80—83

e, RIKEK Br kIR Lk Kook b E R R AR
B AZ B, 2016, 35 (9) & 118—128

Rao J. The enlightenment to China base on a review
of developed countries on cultivated land restoration
(In Chinese ) . Agricultural Technology Economics,

2016, 35 (9) : 118—128

[7]

[10]

[11]

[13]

Siebert R, Berger G, Lorenz J, et al. Assessing
german farmers' attitudes regarding nature conservation
setaside in regions dominated by arable farming.
Journal for Nature Conservation, 2010, 18 (4) :
327—337

R | S A | A D (o ) L R =B O A
2009, 16 (S2) : 27—31

Li S P. On early crop rotation system ( In Chinese ) .
Chinese Culture Forum, 2009, 16 (S2) : 27—31
A RERN A FESPHERN R P ER
£, 1994, 13 (2) ¢ 1—7

Yan W Y. The relationship between population factors
and farming system in ancient China ( In Chinese ) .
Chinese Journal of Agricultural History, 1994, 13
(2): 17

FWH, &, AR, S T RO AR 45
TS SR RS AT RS R TR . el B R 5 X
&, 2017, 38 (6) : 13—20

Wang Y J, Wang F, Shi Z L, et al. Straw resources
and its utilization in China from the perspective
of agricultural supply—side structural reform ( In
Chinese ) . Chinese Journal of Agricultural Resources
and Regional Planning, 2017, 38 (6) : 13—20
T, CRER, BEEA . RPN IR E R L Y
Wi J X5 R AR SE, 2017, 38 (4) : 681—
687

Xun G, Song Y K, Cheng X Y. Impacts of the land
fallow and crop rotation practice on grain security
in China and solutions ( In Chinese ) . Research of
Agricultural Modernization, 2017, 38 (4) : 681—
687

W, R R LT R )Z T K IE SRR TR
KIS K RIBHE, 2013, 11 (6) @ 129—132

Li X D, Xi Z M. Evaluation of deep groundwater
expldegree in Hebei (In Chinese ) . South to North
Water Transfers and Water Science & Technolog,
2013, 11 (6) : 129—132

AR, WP R, BORVE, AL DXOHUE LR AR
ARG R T, K LR FEE AR, 2011, 31 (5) -
103—107

Zhao Y T, Huang X J, Zhong TY, et al. Simulating
fallow land at regional scale: Size and spatial
distribution (In Chinese ) . Bulletin of Soil and Water
Conservation, 2011, 31 (5) : 103—107

WEE, o, i, %5 MIOREREMAES
ZE00HT. £ HEEN, 2006, 43 (1) @ 69—78

Huang G Q, Xiong Y M, Qian HY, et al. Ecological
analysis of crop rotation systems in paddy field ( In

Chinese ) . Acta Pedologica Sinica, 2006, 43 (1) :

http: //pedologica. issas. ac. cn



2 4

B[R A P A DR R RO S R e S 291

[14]

[15]

[17]

[19]

69—78

mAE, UK, R, & KRINR—A—2ini
VEXT KR 7 ik S S NE T 2. AER) A4, 2013,
39 (2) : 343—349

Gao J S, Xu M G, Dong C H, et al. Effects of
long—term rice—rice green manure cropping rotation
on rice yield and soil fertility (In Chinese ) . Acta
Agronomica Sinica, 2013, 39 (2) : 343—349
ok, WIUYER, sKRELSC, S RS ATIE 0 RE &
B A T R e SR 0 B R R . 4, 2016, 48
(1) : 71—75

XuJ L, Hu N J, Zhang Z W, et al. Effects of
continuous straw returning on soil nutrients and carbon
pool in rice—wheat rotation system ( In Chinese ) .
Soils, 2016, 48 (1) : 71—75

A, K, sREEE. MR AR FFRIE N LR
G RIA N PR, AR, 2016, 48 (2) -
438—449

Zhao J H, Zhang C Z, Zhang J B. Effect of straw
returning via deep burial coupled with application of
fertilizer as primer on soil nutrients and winter wheat
yield (In Chinese ) . Acta Pedologica Sinica, 2016,
48 (2) : 438—449

Beare M H, Wilson P E, Fraser P M. Management
effects on barley straw decomposition, nitrogen
release and crop production. Soil Science Society of
American Journal, 2002, 66: 848—856

FEA, BRI, AR TR RS I AR T G Bk
Fee e 7 A . AR IR 224, 2012, 31
(7) : 1257—1263

Zhan J, Wei S H, Niu R C. Advances of cadmium
contaminated paddy soil research and new measure of
its safe production in China: A review (In Chinese ) .
Journal of Agro—Environment Science, 2012, 31
(7): 1257—1263

FEikag, WL, FPET, A OMALREEURHE LK
TR E SR AR R E L2050, LS,
2017, 54 (2) : 410—420

Jiang Y J, Hu X F, Shu Y, et al. Accumulation of
heavy metals in the soil—rice system and assessment of

dietary safety of the rice produced in the paddy fields

[20]

[21]

[22]

[23]

[24]

[25]

— A case study of a town in the northern part of Hunan
Province, China (In Chinese ) . Acta Pedologica
Sinica, 2017, 54 (2) : 410—420

B, Xk, BEHR, S OWRMAESET R L
BREMRBEEI . hELESIER, 2016 (2) -
137—144

Li X, Liu Y B, Cheng Y J, et al. Stabilization of
soil contaminated by a lead-zinc mine in Hunan (In
Chinese ) . Chinese Soil and Fertilizer, 2016 (2) :
137—144

Li P, Wang X X, Zhang T L, et al. Effects of several
amendments on rice growth and uptake of copper
and cadmium from a contaminated soil. Journal of
Environmental Sciences, 2008, 20: 449—455

RAG, BRLHE, R, Wb FK 450 A2 b
KGR AT WALl K2E R, 2015, 38
(4) : 121—124, 129

Wu M, Cheng W Q, Wu X B. Structure evolvement
and influence factors of water consumed in Hebei
Province (In Chinese ) . Journal of Agricultural
University of Hebei, 2015, 38 (4) : 121—124,
129

KIS, . R AL A0l K B 8 iy FOR 50
SRR, 2010 (5) @ 64—67, 70

Liu J J, Feng H. On the technologies and
countermeasures about alleviating agricultural water
shortage in Hebei (In Chinese ) . Water Saving
Irrigation, 2010 (5) : 64—67, 70

FE, EuE, A, S RIUTRA /N E—H £ K
AEVEDCR L “PIHE” BRI ik RN AR AL, 3B v [l 4
WS4, 2015, 36 (5) @ 611—618

Wang N, Wang J, Feng L P, et al. Modeling the
impact of “double—delay” technology on yield
of wheat—maize cropping system in the North
China Plain (In Chinese ) . Chinese Journal of
Agrometeorology, 2015, 36 (5) : 611—618

SE ), BOLE . SR AP R R A S PR 4
2017, 26 (2) : 357—362

Huang G Q, Zhao Q G. A discussion on land
rotation fallow problem (In Chinese ) . Ecology and

Environmental Sciences, 2017, 26 (2) : 357—362

http: //pedologica. issas. ac. cn



292 + b= 2 Eild 55 4%

Mode of Rotation/Fallow Management in Typical Areas of China and Its
Development Strategy

HUANG Guoqin' ZHAO Qiguo®'
(1 Research Center on Ecological Science, Jiangxi Agricultural University/Colleges and Universities Union of Ecology in Jiangxi
Province, Nanchang 330045, China)
(2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract [ Objective ] Currently, researchers all over the country are actively exploring farmland
rotation/fallow systems for pilot farms and developing scientific and rational rotation/fallow modes or
methods, which is of profound significance to future development of the agriculture in China. [ Method ]
During the period from March to June of 2017, a group of scientists of the Consultation and Research Team
for Exploring and Implementing Rotation/Fallow Systems in Pilot Farms investigated the experiments of
rotation/fallow systems implemented in areas typical of Jiangsu, Hunan and Hebei Provinces, examined the
experiment fields and discussed with local leaders and farmers. Generalization, summarization and analysis
were made of the large volumes of data and information obtained during their investigation trips coupled
with the data available in the literature. Modes of the rotation/fallow systems and their corresponding
technical measures in the three typical areas, i.e. mono-cropping obstacle area ( Jiangsu Province ), heavy
metal pollution area ( Hunan Province ) and groundwater funnel area ( Hebei Province ), were summarized
and analyzed, too. [ Result ] In Jiangsu, modes, like winter fallow including tillage and sunning, growing
winter green manure crops, intercropping with bean crops; and other soil fertility building measures are
practiced and advocated, in Hunan. planting new varieties of crops, soil amelioration, scientific irrigation,
control of crop uptake of heavy metals and “VPI + n” , an innovative pollution control pattern are and
in Hebei, seasonal fallow and annual fallow are. Relatively and significantly higher economic, social and
ecological benefits are achieved after adoption and implementation of the rotation/fallow modes in the three
typical regions. Besides, “our principles” , “four unifications” and “eight important measures” are
brought forth for the rotation/fallow systems in the three typical areas of China. [ Conclusion] Different
rotation/fallow modes should be adopted site-specifically in different regions and step by step by sort. This
paper is expected to be able to provide some practical reference for the pilot experiments and scientific
extrapolation of the rotation/fallow system.
Key words Cultivated land; Rotation; Fallow; Farming system reform; Agricultural sustainable

development
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