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Progress and prospect on the rice-fish system in southern China
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Abstract: A paddy field with shallow water provides a suitable environment for aquatic animals such as
cyprinid fish, which makes it possible to develop the rice-fish coculture system. Raising fish in paddy field has a
long history in hilly regions of southern China. The rice-fish coculture system has become an important rice
farming system in this area, which plays an important role in increasing productivity, stabilizing farmers’
income, and preserving local genetic resources. In this paper, we outlined the development of rice-fish coculture
system in southern China, reviewed the recent studies on ecological functions of the rice-fish coculture system
(e.g. productivity, pest control and pesticide reduction, soil carbon and fertility maintenance with low fertilizers,
methane emission and oxidation, water resource use and the local genetic diversity preservation). The potential
and possible approaches for the sustainable development of rice-fish coculture were discussed. The future

researches on rice-fish coculture were prospected.
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Sustainable path; Southern hilly area
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This map is based on the standard map with a review number GS (2024) 0650 downloaded from the website of National Platform for Common GeoSpatial
Information Services, and no modification was made to the boundary of the base map. Data of rice-fish system and paddy field areas for provinces of Hainan
and Taiwan lack in this study. Data of terrace distribution were obtained from Cao et al ', Data of paddy field and upland areas were obtained from China
Statistical Yearbook (2022) *". The distribution of rice-fish system was based on a stratified sampling. Brow dots indicated that local common carps were
majorly raised in the rice-fish system. Red dots indicated that other common carp strains or cyprinid fish were also raised in the rice-fish system except for local
common carp. The map values indicated the proportion of terraces within a 1 km x 1 km grid cell.

E1 HERmAHXEEET (BARK) $RMNEe RS HERERES
Fig.1 Map and pie charts describing the distribution of terraces and rice-fish systems in the main provinces of southern
China
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Fig. 2 Changes of rice yield in rice-fish system compared
to rice monoculture system
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U T SRR W (R IR B SR A AN T S0 CHY 7= AR 5
HEE o K7 B AR 7K P R B A K ARV v, 3R
e R RE FRAIR T KA B AR, SBUK IS iR S
= VY R T I AR R A7 (Eh), ik T
TIPS FEE T CH, B E T, AT ARG
CH,, B o 7K 7= sh i B A P st 2 4 - e v ]
FFM) CH, BB SR HRR B U RS 4Dl 5
RIG I, FLBEhXT CH, HEBCE & 2 AN B3
CH, = A AR R CH, HE 2 A&
IS, Ho, CHy A A b 2 3 2R A 7 3%
K7 0~1 em BILFAE DR, RG34 R g i
g S B HE AR R B R AR RIER
=, DRI HE 7 FH £ 2> s 338 3R 2 CH, A bk 72
(CHy BT E A3 . BB IERT B0 5h
RIS R I, H AR R B A e LR =
CH, At . Zhao %5 i@ i 5 4 (1) H [A) FBLHL LG
DL R 3 R0, a7 1At A: R H ot i g
YR 1AL S TR RN DA R IR S ) R R ia e, it
iR 2 3% CH, AMPLE . —J5 1, HaS
iz R 2R IERE, it 1% CH, &
o FeEE AL R PN /RERIER, H a2 5188 1A
FERERZHE; "N-DNA-SIP it —5 K,
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RAE LRI H AR CH, A8 SR
FIH s o i A EG B, H f HEE ) 2 T 4 =
TR E CH, EALA T I F 2 A CH, A %
771, B IR AR 51 R 7R RN A gk
7 3% CH, FAb. FoE RN R (PN FIPC) X H £
MR, B T RE AR
B (e sh . PR A ), Hod i — LR i B))
YREE (Un7K & Daphnia spp.) & L3 CH, A
AR TR s A5 H A R B B FRAIS T & CHY, T BT U
PR ER B L, T3 E 1 CH, EAL 3 1)+ %
A CH, AALHER
25 EEZHMRE

T X R I RGIRE A FE KK
7 AP A AR 2. RS I RGTER
PR R B A F & A m A, o, fiAg 54 M
1S A HEFE 23 A, F2AE Rl K
B OEER OCCHBT CBEHRE ‘4%
W &, FHBEALAE RGN ARY, 5K
B X A L, FE R 3 AR R G0 A X A Rl 2> &
FE G5 SRR QRS RERG TR ALK S, AL K FE i
FRTHAR b7 K FE ML AR ) 5.28%, IX L84 &5 b
5 IRAR KRG it P iR o3 At 220 S e M AL A 2 F
B RGN It REAE S RENHE

WHFER M, 25 NERN A KRG SR 217 4, H
L, R AR A 113 AN SRR R R T ARl 75 vE R
XK R T R 2 REVE AT B AR 2R E AT SR
B, 2 MRS ELB N 100%, FEREAE 2 REtE TR 5L
A5 VL N 0.587~1.35217,

MATX MR A A RREE NS — B
L U5 2 F At 2RV . BIFFLR W, BT 1L e X A%
GREfIAE RGP RE T FHE WA (R
BEMERNIE AL 22 BEPE) 78, B g 5 U %o 3 7 M X f)
FEALGR G RGAT T HE MRV, MRS
Fa R 3 B A e /KIE 8 1L e X, R AR H
RIK R8T DL K K g O B R U I 45 /N KT BT
MR AR R GORD H A 5 R EE (R 1) XA T
L RF RE E D SN = @K
P\ B WL, GILE X RfE SR A R4+
171 100 % H AR AT RAE, LR 2 Fhid iy
TR AT 45 AR, H o P R AR (1) 8% 22 R M
w8 A (He) N 0.69~0.82, %57 3k K 31
(Na) 4 9.56~11.67, 3 35 & T DA TR GE 8 £\
HIiEtfE Z A (Na 9 5.37 Fil He N 0.62); 184E 4544
FIER B8 43 A 2 B, AN [F) SR DX 311 FH e A7 A2 B IR )
TR 285400, S EL P () (900383 P 125 R b P 25 A
FEESRR Y (Isolation by distance model).

*1 RERESBXESEE RS THHE MG HE

Table 1 Local common carp populations of the traditional rice-fish systems in southern China

A=2 FH 11 477 44 FR Fei 0 R G e b Ho R AL AR B
No. Local name of common carp Location of the rice-fish system Geographic coordinate position
1 HHH&E WL | 27°25'N, 118°41'E
2 W ILFEfe fE R L 27°75'N, 117°67'E
3 JRBFEAL A I Ri% 27°53'N, 109°54'E
4 HILIARTE I ARELL 24°17'N, 112°02'E
5 AN ARAC R il 25°29'N, 110°37'E
6 HPS YT H I =T 25°22'N, 108°53'E
7 Rl <5 15 6l TRk 25°04'N, 109°14'E
8 bty g Iicptil 22°51'N, 105°56'E
9 IR 35 Ay 21 i IR 23°24'N, 105°50'E
10 I FH £ BT 25°55'N, 106°65'E

2.6 KFFRFIHSHRP

[ i 7 b X f) A f 3R AR AR G T O A A
FH 8 ¥ A R ZK B U AE R 7 R 1) ] I 517 5 ) £
R JETRA, Hh FH B ST A R G L
DK B Bl KA R Y FE kAl R G flfG
B B K B AT B A ROk . Rk )R 2 B
(Y S R AR ], IR KRR & KRR, AATTRE R

ERR FH A ORAK A, 7T DA RB7s 1B FH 48 5 IR K R
To EH HREEILE RGO AIX, ANTH SR 3t
ERGHEEE AR JE, R T F 5 (I H Rk B4
%, B =7 SHEK RS FKX A
HIBAT 2 H N 32 S I REML K 73 e, 7K BRI T fh)
IR, 254> BB 1R 7K e A £ 88 m] A A
Py B AR X AR 3L A R ST U R W, g
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FKIRAE 15~25 em YE FEl N, ZKFEATH A K6 K 7
SRIGP JE 43 2V [F i e, /KRR H f 3503R A9 280 7=
. AHFFRERY, B HRELE 450~1 500 kg/hm’
Z[8), AR AR S AR BN, K BEIRAS B ORI A,
T K IR B AR R AP0, b, Rt R 8,
P 1R HCEE 7K R B AR Vi i R At K A2 A2 4 7K
e A EH £ B AR B OB SE e 3R, A K AR S B 1
AR,

3 FAMXEeE AL RAES

3.0 HaHERGEAREN

IKFRGAK = 2 M E K 2 E) e
SEMIR EBEH N . BELSETRE, WE
()7 SR EIITEA WG N . BEE AR B Ik R FE 23 18]
AR /N, K= i e R IR Bk E TR
B, AH K 7= FRE Y A Je 52 30 7K b BE IR 1) BR 1) f2 4
L4k R R BT 51 R IR PR 358 55 1) R M P e 1) 20 B
DRI I, 7R P g D P e e A o ol ol 386 7 7= s 4
N (JEEHXT RS 7 1L e IX K= SR ) = K.

MNFE H R 7K G2 5 1) A B, R R 7 FRAE X 3
EERERALE RS (ARERAILE RGUETE
2 R M AR PR A A (TR PR fE2R 4 T
Bt o= G U A AF (= T R s T h
J&)o e e S BEAL T BT 10 A X Gl U1
Wil #E . VLV, 50N, /s IR T RAT
75 F& R FeRg th 34 R G007 11, N E SR IR 4%
PEFIRE 2 G T SR AT 20 B, B8 H 4 PRI 2K
B CNRIE A RERAILA RERIXIR,
LR RE, FHEIA (S) 3.59x10° hm*( &t
29.56%). T K77 (P) 3.77 t/hm*; K78 2 NiEH
He RBIX S, HEEELLKE, SN 2.05%10°
hm?( 5 kL 16.85%) P N 2.15 t/hm?; 287 3 Ni&E &
e R R X 3, HEFEEAEZ1E, S N 2.94%10° hm?
(5 EE 24.20%). P N 1.85 t/hm?*; 257 4 NI ANiES
HET™ R X3, AR R R fa I R4

AR A S U, #E— 2D T W, B
%8 X R BRI RE RIS, TR
JE WS N 25 S QRS DU TP AR T
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AR TR R B R A AR SR 1
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tegfa S AR . i, SEAE k) PR P AL HL X )
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X HHER X 2 e, R DU AN B
H A, &8 DI/ R 2 A 7 &, KTH#UE
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