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Fig. 1 Ecological cycle diagram of green and healthy farming mode of rice and fishery
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A 2275 3.53 hm? (1 [0 B3, F 5 3% A, Horp 0.3 hm?
9B AT R AL ML, 3.23 hm? 3k [ 3, 4 3 000

JC/hm*. FRGH YA B SR A R a5 19 0 L 26 1.
A, 50 P A AE 2016— 2018 4F (1) B3 35 A K
F 75 000 7C/hm?, H i, 2018 4F i 4l k) 2% 5 51 68 %%,
SRt 3 2016 — 2018 443 il HI T 50 .55 H1 55 t 4]
A, 25 A5 48 B 3R 4 A 1511 ¢4k, 2016—2018
AL FRBE AW ORIE 43 i R 29 235.9 JC /hm? |
56 929.2 JC/hm? #1117 094.3 ¢/hm?, & T 2017 4E F]
T 5 = FH 2018 AE R A M A% BRIk 22 2.4 70/ kg BRI
T RARAN , s TR P A A48, HOE & A0 i R 24k
iK% 28 500 J6/hm?, 7] U, , [a] 70 5l o 75 5 £ 45 2 L
BRENIMA LT85 Ieoh Fig 2% b 30 13%, 1
O I ALEE T I 2% IERL 2R 5 BTG 2 L R OKIH
ARAL PR R TR OEORE X S gk R U,
HAX R 5E . 2016—2018 4F il HE R} 3% X 56.55 JC/
hm?*, 322 F 05 it AE 5 5 55 Bl 1A 2% 4 46 10 24 Fn 3h
PR 8, o5 BB/, 3AE AR AN Fh R 1Y) 2 F 2 30
VR 3 R A e Y [l 78 3t b i % AR 2Ot R Y
TR AEAWIHE N
IFEHLE AR IR A & T aes . O Rt
AR, R ER AR R I ARG, %A
T FH 3% £ 7 S0 AR i BRI LA 90 8 G R IS0 . Al
et 22 A 3 78 1953— 1957 4R ], |- R A8 K
JR R A AR A — A 4 07 hm® (20 5 2 6% ),
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F1 2016—2018E S A“E Rty W ¥ ¥ 18 20 o0 /kg THE, 2019 4F 7 (H 78 bR 2 R 4
B0 EFHENE 365 T 135 1 10 455,28 76/hin’ . L REVE 26 |
Table 1 Calculation of economic benefits of 5 e A 5 She s B 3
i £ A5 5 RE 6% 20 K RS AR O Ok B I & T
green fish farming in “return pond” ot
., B
of farmer A from 2016 to 2018 Jt/hm
peyres F®2 19712019 REWEBER FES-EMT
i) ear
i H Ttem Table 2 Estimation of rice-fish area, yield and output
2016 2017 2018 tmatt teett A uipu
- value in Guangdong Province from 1971 to 2019
o 1415.10 566.10  1415.10 — -
The clear pond fee LIy B/ FHE A/
i Fry 1132080  11320.80  11320.80 O EBV/hm® B/ (kg/hm?) (J6/hm?)
. Year Area Total output Average  Estimated average
KL Fertilizer 56.55 56.55 56.55 .
of paddy fish output output value
¥} Feed 50 943.45 56 037.75 59 151.00
1971 3520.00 225.62 64.10 1281.93
RG]
Disease control 141510 1132.05  1415.10 1983 3966.67 690.61 174.10 3482.07
FIEE Grass 849.00 1132.05  1981.20 1985 8086.67 2361.08 291.97 583944
ros 1 3% Electricity 1415.10 1698.15 1698.15 1987 21 360.00 6 038.22 282.69 5653.76
KT
- K REL 9 745.30 274530  2745.30 1995 23 580.00 9832.00 416.96 8339.27
Water area contract
Cost 1998 36 153.33 20 225.00 559.42 11 188.46
J&& T.Employment 2 830.20 2 830.20 2 830.20
- 2000 34 213.33 21400.00 625.49 12 509.74
SRS, 566.10 566.10 566.10
Interest on loans R R . 2008 5413.33 3647.00 673.71 1347414
2y 5
et ' 2830.20 2830.20 3396.30 2010 5526.67 3178.00 575.03 11 500.60
Transportation
- 2016 3466.67 2 349.00 677.60 13 551.92
[ 5 B 4T IH
Depreciationof 566.10 707.55 707.55 2018 3643.60 1674.00 459.44 9188.71
fixed assets 2019 3690.00 1929.00 522.76 10 455.28
Py 5 NS .
Tozlilucil 76952.85  81622.65 87 283.05 T 1 19712016 4 B4 K U5 F Bt #5120, 2018 — 2019 A ¥4 %
- TR T (o R U 25 6 o R 77 Ml R AT A5 (2020) ), 7= (LAl 1+ A R
S ’ -
T Gross ouput 5628000.0 728250.0 55320000  PIEUEREERRTASART 2019 HORRAE 1 T 15~257 ke,
Output o tion ¥ 2 20 76 /kg 75 . Note: The data from 1971 to 2016 are
1 e
vae PE Output value 106 188.75 138 551.85 104 377.35 from RUAN S L2 the data from 2018 to 2019 are from the Devel-
i 2iRas opment Report of China’s Rice-Fishery Comprehensive Planting and
. - . . 29 235.90 56 929.20 17 094.30 . . . . L
Profits  Economic benefits Breeding Industry (2020). The price of rice field fish in the output

T ARRBGN N AL AR TS IR AR 2 TR AFTE O A o 68 195 AR AR O
TR B, Note: This table is compiled by Dr. NI Kunxiao, Ru-
ral Economy Research Center, Ministry of Agriculture and Rural Af-

fairs.

B4R P 290 4 000~6 000 t, - 24 B = 75~150
kg/hm®. SRIAT, 23 4 Bok i | ) AR 48 el T 35 dd
235 W70 I, Al T AR K 7= 9 A R R A
1971 4 T 75 48 e A0 A8 X 25 45 ] 0.35 J7 hm®, 1
64.10 kg/hm?, W5 , #% H 3% i A% A0 o, F
1998 4FTK 3] JJy s 0 fH , #49°4 3.62 J1 hm?, [AlH}, B )™
AR E T BRI AR AL B R 20 225 ¢,
B2k ) 559.35 kg/hm* (R 2) . MJF , AR ARA T
FH 75 £ 1 BRI [, (HL 00 7= % A0 B 7, v 1k 5
2016 4F#Y 677.60 kg/hm?; #4 A AF AL 18 2019 4E B T

value estimation is 15-25 yuan /kg of grass fish in Shaoguan, Guang-

dong Province in 2019, and the average value is 20 yuan/kg.

WA 2019 4F ) AR A8 Halb B AR ) Sk fy 0 A
555 K Fa AR 7 =CAH B, K e A Tt (o {3 b 77
HAR BB LB 7= /5 a1 WU T, 38 2 B AIG
AT A I B . B PE, — 2] LSRR G A
FH R 2938 7™ 590 ~15%0 5 E*HEH?EF%*?:JETU\’H‘ﬁ'
S HE AR S AR Ry K RS B A SR 43, F L iE
Jit e JES RN W 375 24 24 >F e AT R AR (24 7 500~9 000
Jt/hm?) o —IEFEGH R AL i R AL 0 5 S (0 B
K= G, Wk R T S ()RR A 2 Ry T LR
450~750 kg/hm?, DU F5 if 2 o (il J3E b 3= RE A $2 T
JRRE Y FE S 5T, BT 7 Hh R 48 M A% LU A% e P
WAk 10%6~30% . SRR E M AL G i K R

of 7>
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g G5 EPROKFRAL SR R T 4R BT AL ARk AR 103

FE P, SR FH A e AE 2P i 75 25 B 280 4 i v 100 %6~
250% .

AL Gt A b IS A A i 2R G 57 BE G A T
29450 J7 hm?, (5 4 ARG H A AN 1590 A7 . X
WA, AR R A T B R Bl S
KRR a4 SO A BE Dy 4 [ HE LR BT i R 4 3 375
T3 t/a, i 0] LA 2 2 15 000 J6/hm? By R £ 05 25
SRR I P SRRk 675427T ., = E
T 255 Fh 77 Ml R 2 ) Bl , 2020 4F 4> [ Fe if
ZEAFIREAC ZRNE T 200 )7 hm?, 5% 256.26 J1
hm?, 77 4 28K 77 5 325.39 1 t, 5+ 1R AR
Fb , 3843 51 7 1k 70.65 % 15 108.83 % o

Q“IpFE AR A F AL A bR T
T, S IR AR " UR S . 2010—20154F , 1%
TR RR A St € i R 5% 5 19 T AL PR 1.01 7 hm B
HEINE] 2.10 5 hm?($23) o TR aR =k & e v

DGETT, 2020 4 P VT T O 8L MR R AR 45 R 1 25
A 97 5H FE b T R 35 5.67 J7 hm?, FE 2015 4E 9 2.07
J7 hm? ¥ A0 7 3.60 5 hm?, 4F ¥ 34 K 7 200 hm?,
2020 43T A T /NIRRT T4k 16 K AR T-6E
ik 35 0 t, FE T ANF I e R F 4R T 3 000 A%, ¥
FEY M E LB T 4 500 A4 KT
2020 4 W MR A 77 Mk 255 7 A ik 5204278, Rl
T 20 7 NGBR3 . BRAT SRR, SEE T
AR A T T — IKOBLL K AR A T AR R
TS T R P BINK G RK R R
Tl — 233 HR AR, DU B A R 22 500 G /hm® 22
L E RIS RILER 2 5 B T KR ™ 4,
BN VIURE FH B AR T AR E 7= 1 2 625~3 000 kg 7 Ji
W, R R 25 4 P A5 2 B Ui A BT L IR 1 90 000
JC/hm®, 115k FH 4 FlAE 77 AR | 50 4l S0 A 2o
T 450007127,

F3 2010.2015 K 2020 EM e A IH BN ERE~E
Table 3 Area and yield of rice and shrimp in Qianjiang City, Hubei Province in 2010,2015 and 2020 year

F& b5 Indicator i Year

2010 2015 2020
il 2545 F 75 1 8L/ J7 hm® Comprehensive planting and breeding area of paddy fields 1.01 210 567
5 F%UF/J7 hm® Shrimp pond 0.00 023  —
/NJplFFE 4/ Tt Crayfish production 251 540 17.25
/NJEURFRB P/ 76 Production value of crayfish farming 3.7 162 2279
N SRR PR /R Crawfish seed production(100 million tail) 2 10 —
INJRERETFP /278 Output value of crawfish seedling 0.1 1.2 —

WFFE 72/ J7 t Shrimp rice production

UMINT.f€71/73 t Crayfish processing ability

R HY T RS /T3t Crayfish export finished products

W H T /42 3E 5T Crayfish exports earn foreign exchange
UFFELEAS T /1278 Qianjiang lobster comprehensive output value

HF 0 TAEAN U NO. of crayfish processing enterprises

9.0 18,5  51.0
10 30 35
0.85  2.04 —
0.91 1.40 —
40 150 520
11 11 16

WRAE LA R FE MR R T 66.67 hmfY BB Number of shrimp and rice with contiguous plot area greater than 66.67 hm?> 0 32 70
URAE A F L T AR T 666.67 hmf FHEEL Number of shrimp and rice with contiguous plot area greater than 666.67 hm? 0 7 13

ORI T BB IR =Mk = R LRI — " Fm BB AT . Note: Data from Qianjiang Lobster Industry 13th Five-Year Devel-

opment Plan; “—" indicates that the data is unknown.

4 HPERAFEHELZEERLZRE
iy S
41 RKAKEAFEZEESRELZEBHNER

AT A A TR 7 T R R — SRE T &
KGRI IREE AU BRI 2 RN R R Sk
JE R B2

B o, RARSE B I D RE ST IX o i A% i 7K
SRIRIE 2 Y BT IR BN 0K R AR A e S
O3 BTz K A 25K 30 0 22 AR BT 3575 5K, W1
TR XIS BT PAS 4 980 91 7K 2 25 DR K T 2 €2 it B ) 2
JRR S EAL, X T AN R D REAY K 8 CAne] oy S 37
FH5 UL S RO S A AR 2K 085 ) il 5 A )
A ) JRE R S AT AN ] A A B it Xk T LR AT R
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an AL SR B B K I 5, I M 3 BR R A 57 58 T 20 5 il
FAE B 7K™ St R, AR 7 R R A SR
K=, F8 53 B AR FOK O i A 70 T

FLYR, HE ST K T S5 A R E ] WA 2B ST
RS B AR A BE AT AT A E N X R K T
TR 7 4 B R )RR | P 4R Y S SR
ARARAE 5 WK A B DL S K S PR B A6 0 274k 45
R BUR RS S5 e AT R eI, A% & i B VR AT 5k
FRilE, JA% HEAT SR 5 W RS . B ] DU R g K
JK T S 0 At B IR AEAR H ML, i nT DUEE S X K
e BT UK R R 1 22 5 a Kl AN TR AR 1Y 5 5E
ORI Y IEREK SR AT R A R

B, bR sz Bl B — =kl a . wT LA
YNNI E SRS i35 N XS N e
T H A TR LG, A Ol 2 oo e i i
AR U GENR I [ 55 7K AR 2 W e U R P HOR S LR
SEEEESR A BB REER I, (o 7 K P4 il £ IR B
KT Z N R KK A W) 2 PR RS v S
IKAE AR B IR SR, A BGRB8 e K A S 25 4
Vel g
42 EAESFERRENHNEZEEN

RSB 7 B L R AR AR |2 A A I R A
PR R AR SCRR M DL L

TG, 0 i 3 B v Ak Rl ok B ft B 5 E AR
Mo ARG AL R FE AR e S 57 e my AR 7 i 4
KA F SC/TI101 bk o Fi BRAC AL 1 48 21 5 =Xk 2k
filh, VASE 25 B TR RDRE IERE | ff 2y | fs B S IR
PN A B BN T Bl e AR R R
UNIZRN £-9%° 4 I8 x ke cyak = i) e
(IR(RILEZE i S

FLR M) B A A AT 516 201t 8 SR A AR
— R K P AR L GO 2 IR A Y AR 2SR
st ) e BT RS CE SR A AE O A T AR T
B, BEIE e E R S Tz ] B[R] 42
B B S X A A TR S 00 B 3 R A A X
MR, IR th BB A R S 56
AR TEAL A B ARG, S I R H R SR
FEECAR 5 AR SRR BORGE 1k FR5E A AT
W™ o T3k, 38 Ik G ISR AN XS A S R A
B MR VG A, 51 A RIREE H, LA 1R
SHARFE , A > Ml % 12 4 €0 S A A5 2 0 77 B P FR AL

W U il 55, A S L T LR AR A Sl B Y 7
EXS L, $h T

5 R ITHET 55 00 BRAR vl BB AL 15 15
it o — A I IR B A AR B DT BURF AT LA
“SEl AN B 7 2 S e g 2 AL AL AR T
A DA A 0 BN L 51 I IR AE R R A
IR AR T A A I Rl e 2 o — il
EIRIE P ST S T BRI DL o (R R A L DX A
I TS, B AR EAL L I R G A
FrRAE I R B B A 3R ORI RE , SR RS 9
FH AL it A 0 0 S (e FH Ak 55 D 2 il b 3 97
BEF N AL B A o
43 FREZAMFEANERELZREE

SEPURE I 255 P IR 2 e R 2 A
@ ff R FTOT T S8 5, 56 3 2R Al 77 5 MG L 5ik P 7
HRETT BRI R IR IS5

T, A M X R MR LR G T IR (R S
S 3G AN (E . — 2 SR e U 255 AR
an RUEL A% JE O3 MBS Sk A SR BT ILAAC, S v i
AT o IR e sl R i 255 Fh IR K A A
2T il BRI MRS TR T, 482 5 7= i BRI, fie
PERARER G R IR A A 22

FO, S8 Raifa 255 IR A LRl e 1, BT
RE U255 Fh IR A G AR 55 1A 28 o — 2 R I Bk Bt
W A5 B A5 T TR A 255 b IR 7 Ml R A i A 8
AL AR} ) B2, e S A s 2 i 7 A ) e 5 it 7
B AN AL B AN S L IR AR I E L AL
FOE T2, RS AR R 25 AR
AV PRI B, BN ER R 58 36 F AR ICH (K IE
UREIRAL ST ) RIS R 2R B R R R 5 T K
RO BEAR AR

5 BT AT TR B A BT R
HES AR LR A PR A S R R R . — 2
IR G A B ARBETE R G IR, 5] AL R
Aol A B4 2 55 0 i 35 3 3R B8 AE
ORI T A A LR A R RS s Y DX
S, AR o SRS AR BB AR
e HERE U 255 Fh IR B T 25 BRI A (5 B
AU o Ik SE T R LE G R IR AR SR AR R
B, WAL TR IR" S DA E SR A il JBE S04
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Green development of freshwater aquaculture in China :improving
quality and increasing efficiency and the future path

GAO Ming', CHEN Jie', YAO Zhi*

1.Research Center for Rural Economy ,Ministry of Agriculture and Rural Affairs , Beijing 100810, China;
2.School of Economics and Management, Y angtze University ,Jingzhou 434023, China

Abstract In order to achieve the policy objectives of “improving product quality, increasing fisher-
men’ s income, greening industry and optimizing water area ecology” , qualitative and case analysis methods
were applied in this paper to analyze the economic and ecological benefits of China's aquaculture develop-
ment.Based on the development history, culture area and culture structure of freshwater aquaculture in Chi-
na, the quality and safety issues were discussed. Taking large surface aquaculture, pond culture, integrated
rice-fish farming and integrated rice-crayfish farming models as examples, the ecological and economic bene-
fits were analyzed. The results showed that since the reform and opening up in China, the area has been ex-
panding , the production has increased rapidly , the structure of aquaculture has been continuously optimized ,
and the income of aquaculture has been rising, however, the environmental and product quality problems
hinder the green development of freshwater aquaculture in China.Taking typical freshwater aquaculture mod-
el as an example, this paper analyzed the ecological and economic benefits of the future green and healthy
aquaculture model, and in order to promote the “quality and efficiency improvement” of the three typical
modes, the path of future green development was given. The large surface water needs to realize functional
zoning , establish norms and standards and speed up industrial integration. It is necessary to strengthen the
standardization of bulk freshwater aquaculture, apply modern mechanized equipment and popularize the pat-
tern of compound ecological-type and circulating pond. The model of rice-fish farming needs to strengthen
the characteristic brand , improve the basic breeding facilities and construct a science and technology promo-
tion system.

Keywords food security; ecological revitalization; freshwater breeding industry ; green and healthy

breeding ; integrated rice-crayfish farming; ecological effect

FAEREE D)



