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FEAE Ry — i OB A 2SR B, B R AR 2 78
A3 R RS SR 53 5K R, R 5 KR8 5K 7= i 2Z 16
FYAHEAE T, PSR — K P — H P, S K A
5K 7= i B A A

VAR i B 25 Gl 5 A ] SR U8 TR GE
Fei-f0 AE-05 A A th 2 RPN R R 288, AR AR 25
PN RcE 2 MY, Hal, KEMRIRUE
e g DI RE R K AR A SN EN A,
CAHMBEHASRENHEIGAEUT AR : — =2
TEAN FE A5 FIPT- 14 2R 9 R 080 A A X 1 5 — =R AR T T
r4abn B0 B BE R I, R 22 R MR R AR BE e i Al F
2R N TR B AT ARSI A 5 — 20
AR 2R A SRy B — X AN [ it S R oA A5 =R A9 A=
BDARGMETEM B o FE XA [R) AR R AR Uk =
5635 AR S AR5 o R, 255 % 1 13
TiE B A H A2 S R G S5 DI RE  PPAN AR - IR K (rice-
crayfish coculture model, RC) -1 - #F BT A% 45 il
3 (rice-duck-crayfish unit release model, CRXD) . -
I - TR 3 #5745 X (rice-duck-crayfish “nomadic
duck” model, NRXD) ., i - 8 - #F & [ £ 485 2 (rice-
duck-crayfish large field block model, BRXD ) 4 f [
Fh IR XA W R GRS A, LI A ) A =X
B HE T 7 FH R 3R e T A 25k AL A 1) 2 a7 2 it
Az
1 MBEFE
1.1 58 AEER

T T 2022 4% 78 51 A6 28 W A1 T 3 18 4 AR AL
SRR | 12 DX Sl A R KPR A DG TR PR
FE L AEF KR 1100~1 300 mm, 4E ¥ 7F 16.6 °C,
TeFRI 29 250 d, 4F H BB 1 800~2 000 he 36
T HE(0~20 cm) FEABALIERT . 2K 2.11 g/kg, =Wk
0.41 g/kg, &AM 93.31 mg/kg, A HLIK 25.76 g/kg,
pH 6.7, B /K s Fh o AL 557 545 i R 5
% 5 B WF (Procambarus clarkia) , i1 & & &
105,
1.2 AWIEE

R 5P, R 3IRE R, S MG AL
HEF .

KA HAERL (CK) : AR 0.12 hm?®, 7K R 1 F AR
B EE R 16 em X 30 em, B4 KK . K AE RS AR i N
150 kg/hm?, & AEL 36 AE I f 1L 7: 3(20-12-10 (I &
JE), 5T 6 A 30 HAI7 A 16 H 4336 i bR 2 (7% N

i 46%)45 F122.5 kg/hm?, FEWE 7 X A& 58w
W% G FET R 50K 30 P ) R TG T &, JF % i B T ]
B 10 em 4K 2

- 0F B (RC) « 11 2 0.60 hm?, /1N [X & [ 4%
Bl g e Je M FRLE 0.4 m Bk . T3 A F
IR ICER 1 40 kg, 5 HERCICRDE 100 kg, 4 A i A) FF
LGRS AR, 6 H i 457 BT 58 58 | R B2 ) 4 il 7K
A AR rf, R A G P s B K 2K S T
U AR TG B o K FEAAE % B2 R 14 em <30 cm,
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ik A B A 257 il S BRI AR D25 77 e A 7 IOAS EA T
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V,=P,—P, (1)
P,v:ilY,vXP, (2)

(D) (2, Ve T AR A R 1E
Je/hm?s Y2 85 0 27 7 i kg/hm?s Pre 35 1 2877
W IA% , TC/ kg Pe: 4277 HURAS , T0/hm?s s A2 25 5
GEE AL T AR A

2) R BEAA . A8 I A S R G0 h Sk U PiE D
BRI LA 2 S P i CO,, [RI R TI O,, 355 [
BB RTE R . AOES 525 BOK R AR 2R AT &
TERIFR RIHI 4™ ah i . AR A )™ O Rl 45
BKRATE RELL0.55) FRAFWI G ™ bl 1, iR 45
JEEVER TR, THE H CO, M 1 &, DL O, I B
TR
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[ : V=Y. /kx1.63X 27.27% X P, (4)
BE:V,=Y./FX1.19X P, (5)

YEYIE A VR A FE e B i T S R T
6nCOL264)+6nH,0—>nCsH,;,04+6n0, ( 192 ) +
ATP—>ZHk(162)

K (3)~(5) i, Vo B B[] [ Atk B 4 1L
Ju/hm*; Ve [& B M {8 , kg/hm?; V. B A M (H
JG/kg; Y, PR T BUK ARG 77 &, J6/hm?; ks K RIS AR
FE%0, B 0.551.63(264/162) .1.19(192/162) , AR 4
HeB e T 38155 27.27% . CO, H C & it Pe: Bk
B, oo/, B o2 H TR TR B R E K 2
—, SR FH 3t BB B3 23R 5 B D 1 i e RO AS AN A% 2041
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BN FR G il R A B[R] AR T R I 2 B liAs . A
W 5 R FH R 45 0K 2120 B B A O ik L 1A A R
WK (6):

V,=EXtXAXyX P (6)
K (6) Hr, Vo BUNL I [A] A5 A0 0 9 A 1A,
JC/hm?; E: ff HPP ¥ B H K 4328 & i mm/d ;0. H 2
RANFIRFFLENT R, d; ARG EFL, hm? sy KA 7R AE
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I S NS REE L/ e SOR TP k=Rl i}
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e Wy HER Y & kg P B Y RS PR BN RS,
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I VT T 22 (AR I AT PILSORR R R O AT
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V,:=Qsoc X P, (11)

Qsoc =Isoc —Osoc (12)

TIsoe =M. X5XC, +M X C, (13)
Osoc =Ecy, X0.75 (14)
M, =R/SXM, (15)

K (1) ~(15)fr, Voo B ] - AT LR R
M AE , J6/hm*; Qsoc: 1 584 HIL T 3G i & | kg/hm?;
Isoc: TIEA ML A G, kg/hm*; Ogoc s A HLR
i kg/hm?s M, M, KRR & (RS FFAE 9
kg/hm*; C, . C: K FEMR R (ZEFF BBk i 5 E oy, 2 FRAH
i) CH, 23k , kg/hm?;0.75: CH, "F iR & 4 ; P,
ABLUIE LA B Ak (Jo/kg) s R/S: M L 3 M, H
A PraE  kg/hm?,
Q)TN AN VAL 724 o AR5 v 3 22 G e il
{14 Ab B A L, 30 2o S PR 3R RURS 25 HE i, 45 A [
TR - A XSO e LA R AR 2 A ) 3% Bh s ]
HR A B A AT (TR
Vi=Q., %P, (16)
K (16) Hr, Vigs B HsF 8] 915 99 [ 1R 1 55 40 1L
JC/hm?*; Q,,: B 17 FH 3 & 2% HE ik & , kg/hm*;
P, B i B S A A B ANA , T/ kg
N i Fr W ZREE . AR R T4 F Y 2k
PEM AL T 2% GB/T 38582 — 2020 kA= 5 &
4t B 55 I (L PEAL B YE ) B2 4L 1Y) Shannon-Wiener 5 %4
LGN oy B AN EIEA T 25 (AN 5
10) s sCfe (. AR MREHAS RS
TE R 4 0 96 1Y [ SR S50, AR 5% R 24 1 [ 7
BT EL A
V5p=0.09 XY XP, (17)
K (17) Vg B IS ] 556 0 95 4 SCAE AL
JG/hm*; 0.09: W K # M M Y BaE ™~ &,
kg/hm?; P,: 43 i i , ot/ kg
1D ZESEH M E . FEANS, B2 % E
JKFEAE B AN L RS I CH,  NLO B9 B4 HER , PPAS 7 12
AR TPCC 2 H 9 CH, N, O FY 88 15 75 34 55 1k 288,
W5 HE T B AR [) A5 5500 Y CO, HE &, 225 11 3C
AN 57 T A 5
Vi =(aCey, + FCx0)X Pe X 27.27% (18)
A 18) H, VB A7 i (o) YL 28 S AR HE i B A1
Jt/hm?; . B: CH, N,O # 4k h CO, 38 il i A e 1k R
R4 IPCC 58 IR TAEMR A5, 23 I B 28, 265) ;
Cen,s Cnyo: CHy NLO HEBUEL B kg/hm?; P i 5

27.27%:CO,H C iz,

12) R K GRS FE T (o AR 1 A2
FEAT B 1Y HE K B 5 KR 7 B 2 )Y OC 2R AR GHE /K
a7, 5 A A FH K B M0 A8 3R 2 K R IR TE FE Y T
Ml

Vi,=Q.XP, (19)
Q.,=0.0928 X Y, +365.3 (20)

K (19)~(20) 11, Vi, : BLA7 S [E] K FE IR I AR
{E,fl}/hmz;QWﬁ%ﬂ(%,mm; Yr:*?*ﬁfzi,kg/hm2;
P, : LR HAKME o6/ kg

13) A& k2= 5 G (e . KA AR f
o 38 Ao it FH A A R AR 24 A Al i, O R T i —
FE BB AT 77 A — R AR B LA . AW 5 R
SEBRTT A A% AT THIAL AR A S PR A 7 i R AR I
A 25 0 &, 25 6 DAL i B AR B A 24 S B 1) 2R
KT A AT

Vis=M:X(1—R)XP (21)

K (2D o, Vo BUALI[R] R AL 27 i G4 B
{H , 76/hm*; Me: BB AR 25 ffi FH &, kg/hm*; R:fk
B A 2GR PABAE AR 25T A%, ot/ kg
1.5 HIELAEBESSEITSH

F H Microsoft Excel 2021 %k A4 35 47 % 45 #% 74 |
i i IBM SPSS Statistics 26 48 i 4417 1L.SD 2257
P53

2 FHRE5HMH

2.1 FmtsnE

H R 1AL, CK R A 77 i b 3 e T A b SR A5
G WS I R 0= Rl T8 Dt VAN S N S Wl T A S Ky
i f 1%, b 18 461.45 Jt/hm*, 5 CK #f It , RC.
NRXD,CRXD HI BRXD {9 7= i {1t 25 & {53 51 38
T 107.3%.110.2% .114.8% #1118.2% ., NRXD,
CRXD #1 BRXD 17 s i 45 i {8 5 RC AH L 53 501 1
T 2.7%.7.0% F10.1%, Hrh BRXD /= i BE 4 fr
{E e, 40 283.61 JG/hm?®. A[RIRG H A5 24 H
()4 P 7 O ) B AR P2 AR AR 25 5% . T
M Fp R R KRR A 7 B AR AR 2, R L, 7K
e A 77 AR B AR T CK. E RIS, CK AN AE K =
Y AR 25 G 15 1 LA A B A1, R
JRC. £ NRXD,CRXD 1 BRXD 4, BRXD #Y
B A A B o 26 693.21 JG6/hm?, 5 BRXD /H [,
NRXD #l CRXD #5& A BA 535118070 3.7 %6 F1 1.6 %6 o
22 EBEmBEEMNE

R 2 A 0, CK gAY r= i f e , DRI e HAg) 9 =
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Table 1 Supply value of rice paddy ecosystemproducts with different planting and cultivation patterns

[ SN Fe i/ (kg/hm?) Yield MICA/OE/hm?)  BEA/(OE/hm®) A/ (OC/hm?)
Farming models &4 Rice 8 Duck IF Crayfish Total revenue Total investment Total value
CK 4979.2149.45a 0.00 0.00 24 899.25 6437.80 18 461.45
RC 4 667.3046.47b 0.00 1571.43 59 479.82 21 206.61 38 273.21
NRXD 4722.67+8.79b 135.00 1571.43 62 202.32 23 390.92 38 811.40
CRXD 4705.264+20.03b 270.00 1571.43 64 573.82 24 919.50 39 654.32
BRXD 4 654.62+83.27b 418.00 1571.43 66 976.82 26 693.21 40 283.61

T KRR A7 AR T2 A SRR A LU B AL A2 U A 5 SRR A B Z SEBR AR 10 536, SR 2021 4F 52 [ MR- 277 1 A
PARAE P2 AR HEAT A 5 SRS 3 A AL GG 17 | 1 TEa) By 26 0 RS T R AT TH A B WS RDBL I B o P RIFAS IR/ NE S Fn R Rl F A5 )
25 WE(P<<0.05). TIA, Note: The production cost of rice includes the input of seedling stage and the input of chemical fertilizer, pesticide
and machinery; The input of crayfish season is lack of actual cost record, which is replaced by the average production cost of crayfish in 2021.
The input of raising duck includes duck seedling, field anti-escape net, duck shed cost depreciation and duck feed input.Different lowercase let-

ters indicate significant differences at 0.05 levelamong different treatments. The same as follows.
b R A D B 5, RC UNRXD CRXD HIBRXD - 5.206.5.52 Al 6.504, Horf NRXD #fir{Hit i . 5
[ 5 B S (435914 6 529.11.6 610.12.6 590.35 1 RC #H H. , Bk BRXD £ ik 0.1% Z 4, NRXD Al
6 517.79 Jt/hm?, 8 F K F CK, /3 M FEAK T 6.4% . CRXD #4034 T 1.2% #11.0%.

*2 AEMFEANBHESREZEBRREENE

Table 2 Fixed CO,and released O, value of rice paddy ecosystemwith different planting and cultivation patterns

e 3 ) XY o E2) / ) ) ) ) ‘ o )
FIBA i) kg I it B (kg/hmd)  BARDg/hmd) RO/ GE/hd)
Farming S (kg/hm?) Primary . . A -

Rice yield Carbon sequestration Oxygen release Total value
models product output
CK 4 979.2149.45a 9956.52+82.94a 4428.134-14.70a 11 859.184195.03a 6972.17+142.67a
RC 4 667.30£6.47b 9 324.60480.89b 4144.424-70.82b 11 099.84457.74b 6529.114101.31b
NRXD 4722.67x8.79b 9442.79464.17b 4196.044-89.80b 11 239.5289.35b 6610.12£6.77b
CRXD 4 705.26420.03b 9415.22421.73b 4 186.694=51.20b 11 210.53=53.31b 6 590.352152.30b
BRXD 4 654.62483.27b 9331.31£41.04b 4138.58410.17b 11 085.524=160.35b 6517.7954.37b

1) AL BRR IR AT B 5 2) IR AT 54545 . FRl. Note:1)For the actual test data; 2)For the data calculated according to

the formula. The same as follows.
23 REATME

e FH A 25 2R 495 B 20 3 o i L () /K 43 78 % it
9 3.83 mm/d, iR TG EIRE , Fi R i 35 CRYI TA]
£ 40 d(www.tiangi.com) , F5 2= H 8] K 4328 & S i R
137.8 mm. JAKE 30.57 thrifEl = EHE A2 F7F 1 hm?
Fi 2% % 50 mm K IR ARV RE R0 AR R
Gk 4y 78 K i A Y TR 84.3 tIE I R RE . HUKE
BT B0 H% 340 ST/t 12 R I AR 25 R G A Y
Hrfl 28 6627C/hm?,
24 KREUME

T 50 b fil = S PR IR W R G, 2 2% SOk
PEATRCE AN TE o B ME S S RO B g R I R T R
RGXF SO, NO, .HF Ay 2 JUFp 2RI 49
() W W f 43 oA B AR 45, 33.3,0.57 Fil 33 200
kg/hm®. AR (b A AN RN E RS B ) il

S SO, NO, \HF ks 24 9 HECY 5 73 31 0.95
0.95.0.87 F14 kg, 73 # it B Hem Y & GHdb 6 T
VA HETS SR AR WSOhR 1 S5 AT DG [m] 850 7 38 %0 ) WA 4 oL
SO, FINO, JHH S B 24 i 2.4 50, HE OB A2 A6 22
Mgt 1270 B (7) I EAA s  FHAESR
G KA E R 10 158.60 J6/hm?,
2.5 AFKEMNE

AR, CK ARG 2= ¥ K B (8] Je 2>, o0 86 d;
CRXD i K if ] f2 4, A 115 de RC \NRXD,CRXD
T BRXD 5 H A= 45 7 4048 25 s K 1 18] 43 1) 110,
107 11581105 d. 5 CKAH EE , 7% FH A 72455 XK 5 e
IR N 22.1%~33.7%, Horh CRXD 434 & 42K
TR FE N, M 26 335.9270/hm?,
2.6 EBEKFEME

IR A (CK) 37 Bl 34 AR X 45241, e 3E A~
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Table 3 Value on holding water of rice paddy ecosystemwith different planting and cultivation patterns

i 1 LA B 24/ (mm/d)

Infiltration rate of

A

Farming models

FAZ=ifE ki) V/d
Flood duration during the

HFRAK L ?/m?

Conserve water source

S E/GE/hm’)

Total value

paddy soil rice season quantity
CK 86 2683.20153.75b 19 694.694-279.46d
RC 110 3432.00£179.81a 25190.88+358.59b
NRXD 3.12 107 3338.40+125.53a 24 503.86+282.06bc
CRXD 115 3588.00£217.90a 26 335.92+186.74a
BRXD 105 3276.00+145.04a 24 045.84+86.46¢

A= A P T ) K A7 3 A D v S 4 KA e s, Ry 7.18

m, ZEA A5 VA B K B A 1372 m®, % R i
B fe ik, 4 10 071.31 JC/hm* ; NRXD [ [a] -7k
7 Fe 1%, A FH S /K e, o4 1599 m?, Xof g (i A

B, 11 739.27 76/hm’*. 5 CKA S RGE & K Bt
WE AR H , RC .NRXD ,CRXD I BRXD 43 53 fin 1
5.8%.16.6% .14.9% Fi114.0%, 5 RC # tt , NRXD
CRXD FIIBRXD 435301 17 10.2% .8.6 % F17.8%

x4 AEMFEXNBHESREEKHLENE

Table 4 Value of water storage and flood control in rice paddy ecosystemwith different planting and cultivation patterns

F KA 724 5 B2 P/ em

i . N ] ) S J] =) l,;—;,‘ i (5C/h 2
. ﬁ%ﬁﬂ FH - SP-$4 35 5 /em Average height of field RHEKR /CmA @\MUL/ m’)
Farming models Water storage capacity Total value
embankment

CK 7.18 13.7240.96a 10071.314+113.10b
RC 6.39 14.514-1.05a 10 650.574=238.84b
NRXD 20.9 4.91 15.994-1.03a 11 739.274-221.02a
CRXD 5.13 15.77+£1.22a 11 571.514200.92
BRXD 5.26 15.644-1.55a 11479.794239.25

27 TEBNRREMNE

M2 51 WL, 5 CKAf b, RC A BRXD # - 3#A4
Prae sy BN 0.2% M 6.4% . KREHAE(CKMR R A
YA, A 1 438.34 kg/hm?, 5 H A e, A5 M Fp
MR R AR N 4.1%~15.7% . 5 CKAHL,
RC . NRXD,CRXD #1 BRXD £ HLk % A &+ 43 51 38

hn2.7%.0.8% .1.7% 1 10.4% , A HLER K H 543 51
W 11.7%.30.2%.28.1% F1 32.1% . 5 b, CKAHL
Ty A e e fIK o i e e e, M AR BRXD A
BLbsct A it e it AR, M . 5 CKAH
F,RC . NRXD,CRXD 1 BRXD + 34 #HL5H 24
B4 4.0% .3.5% .4.2% F1 14.1%

RS TRMFRABHESRELEFNRRENE

Table 5 Accumulation value of soil organic in rice paddy ecosystem with different planting and cultivation patterns

WRAEYE?/
(kg/hm?) Root
biomass

AL A/
(kg/hm*) Organic
carbon input amount

He R/
(kg/hm*)

Methane emissions

A HL

(kg/hm?)
Carbon output

B/ OT/hm?)

Total value

1438.34£22.89b
1525.58+14.36b
1497.86-£33.57b
1530.00£40.07b
1664.30£61.49a

5879.92+186.21b
6 040.80=169.68ab
5927.53:£191.32b
5978.58161.18ab
6489.324110.86a

628.3922.34a
554.67£12.63b
438.46+12.45¢
451.67+11.42¢
426.65+9.87¢

471.3048.89a
416.00£8.03b
328.84415.15¢
338.75£15.27c
319.99+11.67¢

7950.68168.81b

8268.464-162.67ab
8230.064+111.17b
8290.544104.12ab

9068.92+473.36a

I Mo A/
Farming (kg/hm?)
models Aboveground biomass
CK 8192.254111.98a
RC 8216.294107.79b
NRXD 8058.54441.59b
CRXD 8 047.53423.40b
BRXD 8719.97+69.38a
2.8 HAMEFEFMMNE

AMIFGY T2 2 R ARG AR 25 R G0 0TS 26 1 b HEL g
71, /KRG A WP F RS 36 Sl (A1 L5159 d . g g
AR I MR 2 S R 95.78 g/d S ZE I A
HLAE i A 4% 0.6 J6/kg. 115543 NRXD . CRXD

A1 BRXD 7 44 [ & % 5% 90 09 & 8 = 4 0l A

29

305.54.593.27 F1 724.2 3C/hm?,
HHFEYSHENE

3 o A ) SRR WO R R RS AR R

G KRB HE YY) Shannon-Wiener $5 %%, 75 i 5 -1 -
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IRAE A S R G KA B AR RN A - R 82 2 Shan-
non-Wiener $§ %0535 4 2.34 . 1.74 1 2.05, ¥z 15 5|
IKAF BAAERE R (CK) (R -BR R 2 (RC) LA KA -1 - R
B RS A 2 R G A ) 2 RE 4 43 531 R 5000,
10 000 #1110 000 J&/hm?,
210 =WXHME

122 6 AT UL, CKAE A 7™ it e e , PR A7 080 I Hse
WL ST AR B B v L M 2 240.93 J6/hm?, 5 CK A I,
RC . NRXD ,CRXD #1 BRXD 43 B[ 6.4 % .5.2% .
5.4% 1 6.5% , 2 Fh IR aCln] 22 FoR i 2, Hodh K
Hp X (i B AKX, o4 2 095.07 J6/hm”,
211 BRESEHMAME

70 W, CK M CH, BRHE R &, N
628.39 kg/hm*; N,O 2 if H it & & ik , b 1.17
kg/hm*; BRXD B CH, 22 B HE il 2 5 AIK, by 426.65

kg/hm*, N,O BT HEMC& e =, 4 1.46 kg/hm*, 5
CK i It , RC .NRXD,CRXD #1 BRXD f CH, &1
HE i = o BRI 11.796.30.2%,28.1% i1 32.1%,
RC i 3 5 T4 Fh a2l NLO BAHERCE 2079138
T 0.1%.18.7%.15.0% 1 23.9%. 5 RC M It ,
NRXD , CRXD #1 BRXD #y CH, I i 2 43 51 F& A%
20.9% . 18.6% . 23.1%, N,O HE jit & 2> % F& ik
18.5%0.14.8%.23.8% . ZriE TG, CKRER
PHE S (B e i, A 2 771.45 J6/hm?, 5 Z Ml FE
RC. NRXD, CRXD #1 BRXD 43 %l K& 1% 11.5% .
29.4% .27.4% 1 31.1%. v DL BRXD B fI% £
Z = R HE i T S AR A 1908.76
Jt/hm*, NRXD , CRXD F1 BRXD # 2 #1 , BRXD
T 5 A%, 5 2 M e, NRXD #il CRXD 43 51 34
T 2.5% fM54%.

®6 ARMFRABAESRERUSLNE

Table 6 Landscape cultural value in rice paddy ecosystem with different planting and cultivation patterns

TSN

T A Fazs =iV / (kg/hm?) L a4 s/ (Ot/kg) S E/(OE/hm?)

. . Equivalent value of landscape . )

Farming models Rice yield . Rice prices Total value
aesthetics

CK 4979.214+9.45a 2240.93+78.23a
RC 4 667.304-6.47b 2097.50£63.94a
NRXD 4722.6748.79b 0.09 5.00 2123.82+64.24a
CRXD 4705.264-20.03b 2118.56+113.81a
BRXD 4 654.62483.27b 2095.07£171.18a

KT AEAMFRABHESREERESEHRANE

Table 7 Negative value of greenhouse gas emission frompaddy ecosystem with different planting and cultivation patterns

CH, ZitTHE =Y/

LERHR S/

N,O Skl 1/

[LER SN

Farming models

(kg/hm”)
Cumulative emissions of CH,

(kg CO-eq/hm?*)
GWP

(kg/hm?)

Cumulative emissions of N,O

BEA/(GE/hm?)

Total cost

CK 628.39+21.37a 17 907.444-195.23a 1.1740.03b 2771.45+125.20a

RC 554.67£25.77b 15 843.464-141.20b 1.18-0.02b 2452.02455.23b
NRXD 438.464+23.76¢ 12 647.631+86.04cd 1.4040.03a 1957.42£115.78¢
CRXD 451.67423.94¢ 13 005.90461.20¢ 1.364-0.03a 2012.8648.78¢
BRXD 426.65414.06¢ 12 333.224+120.82d 1.4640.04a 1908.76£43.99¢

212 WEAFFEERAME

R 405 R A L 7 o T A T ARURS R K
CH R0 T ARl AR AN 25 B AR M R TE /K 28 A i S5 it
Jr ), 4l K #% o 0.02 76/, THEE 5 FpOR ]
AR RGKIEFENME. HERSATU, CK,
RC .NRXD ,CRXD 1 BRXD #& Hl 4= 25 2 48 K W ¥
B 539 1 188.33.1 182.41 .1 183.50.1 183.28
F11182.31 J6/hm?, RC .3 & F A Fp IR

213 KAKZmTEANE

R ITIL, CKAR A TR A 1 065 76/hm”,
LA 4% A 2% FH 812.8 J6/hm?, 4 Fh s H F 35 A5 =X ok
il A 245 A it FH RS AE LB IE 2 — 350, FR B4 A 3%
—3, R 513.570/hm*, HETF CK, F H A Ik
Rk S TS Qe BRI T 72.5% 5
214 AEMFEABHESEERSEMNE
b3

Xof A FH AR 28 R G0 0E ) 3 s DA R A ) 28 2 1A T 45
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Table 8 Negative value of irrigation in rice paddy ecosystem with different planting and cultivation patterns

FhFREEA

Farming models

Y/ (kg/hm?)
Rice yield

AR E Y/ mm

Water consumption during the rice season

RS E/GE/0)

Agricultural water prices

SURA/ (FE/hm”)

Total cost

CK 4 979.214-9.45a 59 416.30=£221.79a 1188.33=82.63b
RC 4667.3046.47b 59 120.50£83.17a 1182.41=77.61b
NRXD 4722.6718.79b 59 174.79+176.22a 0.02 1183.504=54.93a
CRXD 4705.262=20.03b 59 163.93+£399.11a 1183.28+=55.84a
BRXD 4 654.62483.27b 59 115.49-£606.39a 1182.31173.46a

R FARAMFEABHESRERANERTRANE

Table 9 Negative value of agrochemical pollution in rice paddy ecosystem with different cultivation patterns

ARZFIRIA/ % PEREFIHIA/ 7%

T 4 245/(Ot/hm?) AR /(OT/hm?) - o — - JARAR/ (J6/hm?)
L. . . . . Pesticide utilization Chemical fertilizer )
Farming models Pesticide Chemical fertilizer L Total cost
rate utilization rate
CK 1065.00 812.80 1096.94
RC 513.50 301.42
NRXD 513.50 41.8 41.3 301.42
CRXD 513.50 301.42
BRXD 513.50 301.42

G IPAL AN TRAE A2 R G55 S E K /IMRIK
CRXD>BRXD>NRXD>RC>CK(% 10)., 5CK
A, RC \NRXD ,CRXD Fll BRXD & H A4 %5 & 4t i
% B AE 4y BB T 30.4% . 31.9% . 34.8% I
33.9%, H v L CRXD IR %5 #r {8 & 5, b 14.06
Ji6/hm?, 5 RC A kb, NRXD ,CRXD 1 BRXD #F
H A= 25 & 48 Ik 55 o {8 53 50 36 m 1.206 . 3.4% I
2.7% . CRXD .BRXD FlI NRXD A4 & & 4¢ i 5 i
S0 Wk 14.06 J5 . 13.97 J7 . 13.76 J7 J¢/hm’, 5
CRXD #H [t , BRXD #l NRXD 43 51| F& % 0.6 % #
21% . 3FAE-M-IFREH A SRS b, CRXD IE
] 3% 25 f i, o 14.41 J7 o6 /hm?, [8) i 6 i) A
&, N 0.35 J Jt/hm*; 5 2 At , NRXD #l
BRXD ¥ 1F 19 24 £ 43 590 Wk 2> 2.1% F1 0.7% , £ )
B35 4y i 1.6 % (NRXD Al CRXD A H , i1 [
Boas A ) R 2.9% . AR, 3R B
CRXD S H AT B o
215 AEMFEXBHESZEZESTRS 6
a e

X5 A HH A2 28 R G045 WU 55 D o LUk AT L
B, R MRE AR RS RS M 3%
VEH, KR BN (CK) A S R G 5 SRR IR 55
i b 81.0%0, e H A = AL AE AR R g L
70.3%~71.1%. 7= ah b4 (B 7E K R BRAE (CK) A=

BRGIRSME T (5 H 16.9% , MiERE AP FRA 5 2
o b HAE 27.4%~28.2% , K= b B P g
TR R A M . SRR S (A S B
FIHAS RGP G I RK . ESMRHAS RS
2 B 1) BUAS R/ IN IR Ay il 2 SAARHE T > 7K 55 50
FE> R A5 Y . FEKRE AR (CK)AES RS
o ST A B, A7 26.2%0 5 TERE R R AR TS
ARG S E & AT i o AR AP IR RS
FH A= 25 R Ge 45 TR 55 D BE o b R /IR Oy A=A 1
> IR K IR > B K B> KR > e R W £
FEPE > 4 A LT FR B > [ kB 48 > T A0 R R
7.
3 i it

AWESE LA S BRI AR S R G W5 4, b 4T
ARG W VAL 45 R Bon B GoK R SRR
g - R ASE X R - B - R 90 SRS A A - S - TR B T A
F 2 A B K B 2, 2022 4F i 2 8447 10 AR FH IR
55 e B A 2 %) A 10.43 77 . 13.60 J7 . 13.76 J7 |
14.06 Ji \13.97 Ji gt o 5K G BAE M L, R - MR AR
3 R -6 - AR P RS AR -G - R BT AR | K Bt X
A A R G 55 (A 43 0 35 Tn 30.4 %6 .31.9%6 . 34.8%
F1 33.9% o 3Tl AE -1 - R AR X 5 A - MR SR LE L A=
BRGRS MAE BN T 1.2% .3.4% f2.7%
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F10 AREMFEXABHESRERERS ZMNE

Table 10 Total value of rice paddy field ecosystem services with different

planting and cultivation patterns JG/hm?*
Eiﬁifiﬁ\ie CK RC NRXD CRXD BRXD
L5 55 Supply 1.85 3.83 3.88 3.97 4.03
[& 5 F5 4 Fixed CO, and released O, value 0.70 0.65 0.66 0.66 0.65
ABEPET Climate regulation 2.87 2.87 2.87 2.87 2.87
Regjiiﬁg&ivices KA 4k Atmospheric purification 1.02 1.02 1.02 1.02 1.02
7% K IR Water conservation 1.97 2.52 2.45 2.63 2.40
Z /K Biit Water storage and flood control 1.01 1.07 1.17 1.16 1.15
YRS FIHEEHLFFLZE Accumulation value of soil organic 0.80 0.83 0.82 0.83 0.91
Supporting service TH 4N & A 554 Disposal of solid waste 0.03 0.06 0.07
A ZRE P Maintaining biodiversity 0.50 1.00 1.00 1.00 1.00
SCABMR S Culture services  HULSCALHME Landscape cultural value 0.22 0.21 0.21 0.21 0.21
1E 5k 25 S E Total positive benefit value 10.94  14.00  14.11 14.41 14.31
2 SAAHEIL Greenhouse gas emissions —0.28 —0.25 —0.20 —0.20 —0.19
fHrfH Negative value FEZ2/K B2 IR IH#E Water resource consumption during rice season  —0.12  —0.12  —0.12 —0.12 —0.12
R A5 Y% Agrochemical pollution —0.11 —0.03 —0.03 —0.03 —0.03
3 aR SIS Total negative benefit value —0.51 —040 —0.35 —0.35 —0.34
BEME Total value 10.43 13.60 13.76 14.06 13.97
*11 ARAMFEABAESRESTRS S
Table 11 Proportion of services in paddy ecosystemwith different planting and cultivation patterns %
EZ R GRS Ecosystemservice CK RC  NRXD CRXD BRXD
HEZE RS Supply 16.9 274 27.5 27.5 28.2
[E R B Fixed CO, and released O, value 6.4 4.7 4.7 4.6 4.6
. KAV Climate regulation 26.2 20.5 20.3 19.9 20.0
Reg:ft;giivices KAk Atmospheric purification 9.3 7.3 7.2 7.1 7.1
7% K I Water conservation 18.0 18.0 17.4 18.3 16.8
E KBt Water storage and flood control 9.2 7.6 8.3 8.0 8.0
YIRS T HA PR R Accumulation value of soil organic 7.3 5.9 5.8 5.8 6.3
Supporting service THANE R IE 374 Disposal of solid waste 0.2 0.4 0.5
AR5 ) 2Rk Maintaining biodiversity 4.6 7.2 7.1 6.9 7.0
SCARIRSS Culture services O SCABAMA Landscape cultural value 2.1 1.5 1.5 1.5 1.5
E 225 S Total positive benefit value 100.0  100.0  100.0  100.0  100.0
% SAAHE Greenhouse gas emissions 54.8  62.3 56.9 57.6 56.3

{8 Negative value A2/ P IR I #E Water resource consumption during rice season 235 30.0 34.4 33.8 34.8

A AL 85 e Agrochemical pollution 21.7 7.7 8.7 8.6 8.9

Tl 45 SR Total negative benefit value 100.0  100.0  100.0  100.0  100.0
31 AEAMFERABHESRERSMEITEM  PEARUHE, R HAES RS B B4 208 a3 1740
#R EAREAR . e Ah A5 0 T H BT ASHT B9 A0 4% i dis i

R GE 3 R ARSI T B SRt feth ATIRSS B (e oAl o B An Bl 9 1 4% R A A
(EALHEATIEAL , AWE RS E RS RGN T M LR OK PRI A R P4
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944 %

e FH 255 b A8 R A Y s S R AR 24 1 L2
FHACRE , BT DA AR ZS R 55 I (6 AT ek o AR 98 %
5 PP A S R GRS DhRe M (A 7255 1FAl
5 H B 07 B[R] A AR S &R S IR 55 U RE M (B A
10.43 77 ~14.06 J5 76/hm? , X1 F 45 21250368 55 M i
H A 2 R GRS M AT VAN A B HME 2 77
JC/hm?, A B 58 55 X R A6 45 N O (B DAk 45 SR A7 7
25 AT RESE T IR S5 ThRe 5 M (E AL A e R
W PE . 20214, Liu %627 % 2L R B RS -t 4 A4
BRGNS MEHTT AL G LI, SRR ERAEMELE,
-t A S R GRS (B N T 38% ., Xu%x2
X LT L X 2021 4F- g - MR A= 35 R GE R 55 (A 9%
Ja KB, FETE A & AN [ A - IR AR R R G 55
WAEAFAE 22 5 (B Y BOK RS SR AT e s, ~F- 338 fin
T 40% . AHIFSE KBRS I Fh R 20 5 14 58 K R BRLA
M, AR R GRS T34 32.8%, HHTA
FRRIF S 5 SR TSR — 3. fEARBIFSE b, R T R R
R A M BN SR E RS M E T
i e i, HORON S E T S BE L X 5 Yuan 251255
W JE A FH R - 71 -9 A= 285 22 40 IR 55 A0 L 1 TP Aty 485 SR A
— 3, AKARERAE A A R G AT OB L
HELE WA A S R G5 — KR %5 Th g, iX 5 Dai
SRR ST S AR — B AT 7R E T IR R,
Fid F A= 25 ZR 56 v K 53 1 2 0 4 FH G 22 i 38 05 5800
AR N R 2N . AN R AR
ARG SCAL IR 55 T fe & He g B AR E A AR AT

AW 5T T A8 H A28 RG0S5 (8 0 PEA 3 22
AN [] o 5 A 2 R 55 (i B A 22 S e 34, ol T
FH A= 25 22 48 0 58 43 ik 55 D e et & A W22 A0 ), 451
KAEAL IR 55 D e R 2 75 EE 37 SE R I
B Y Z AN LS A2 20 25 R 4
Rt ks, R SCERE R e TR sE R G L 2
PR T o SO LS . X SR Z AN E A TR
O S A EP L S
32 HE-WB-IFEXETRZREREZSNMETMNESATHF
GERE

i HH 25 5 Fh 3 ] LA B I o 3% R 4 B AR P
J R R L R | AR M T DT 5 R A
AR K A A fi 051 DR e T b 3 2 25 2R G 7K 9
WA R AR GUOKREAE . AN oK AE SRR
BRGEREHRBIKZR S, BTEE KEE T &A%, il hE
57K A AR FH B ARG | ] 7K o HERE AN AR OC .

) R B AR R BT AN — 2 AR L 5
HIAE 25 RGUIF I D A 3 A 5 2 B L R AR SR A
ARG, S 2 0 HE AT A 5K AR I WA ) 1Y)
AR S 3% Sl AT LR B R B T )
HREE AR AT, D8 AT A 24 4 el o) g A
BREPHAM AN AR EE L a2,
PETHRE AR S RGO REPE S e RS R R
BRGIFWAEY) A AR B = KR AR AT
FE K FHTEE A 4 Shannon-Weinner 48 £k JEfili i 47
B, K BURG HFP R4 8 RGETE AR Y AR W) 2 FE 1
INIERTE A= R S Wi B R

KR Bl AE T 8] 0435 3l (o 7K A i S B 3
T, $ v - HE A A0 Ak R 7 B AR TR I CHL HE
TR, TR A B4 0 NLO B HETSC, PRt e B A 5 AT DL 2% i
YA K AR AT T A HE T e f Rl A 557
BT I8 X T i) 2% B 0 B T LA R P 58 i
IR EE 11 KR S A AR S R R AL
FEor BT KRG AR, R T AR R,
A, i A IR B T IR 25 A KRR A
IS RAS KN FRAR . A, RS -0F R - DL SRS -8 %
W R T 3R R A = KRR AR IR TR
P 75 AR 25 R G0 09 B 58t O 22 SR AR Tk — K
0T FEAHIR S o 4 R - R - R A 4
W 3RO (0 H ) B 2. S-SR R E
e -8 AR i TG PR A A O B L AR R
GRS AN AR FE B I R sh M A s Gy, £
e mEEtY . GARE PR A S
FR G0 R 55 DI REWT AR T KA A . AR AN ] Ao
FRBE R A 28 R G0 IR 5 I (E AL 45 21, w] LA 2
FH R BB AR B , N7 A R T A S R G n FRS:
R W) A S AMERL R A2 JERS H AR S R G T RS
K.
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Evaluating service functions and value of ecosystemin rice fields
under different models of integrated farming

LI Rulong"*,HE Chu',LUO Ying®, WANG Jinping', CAO Cougui', LTU Juan', JIANG Yang"*

1.College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2.Science and Technology Innovation Development Center, Dongpo District, Meishan City,
Sichuan Province, Meishan 620000, China;
3.Shuangshui Shuanglii Institute, Huazhong Agricultural University, Wuhan 430070, China

Abstract Field experiments with five kinds of ecosystems including rice monoculture model (CK) ,
rice-crayfish coculture model (RC) , rice-duck-crayfish unit release model (CRXD) , rice-duck-crayfish
“nomadic duck” model (NRXD) , and rice-duck-crayfish large field block model (BRXD) in rice fields
were conducted to evaluate the service functions and value of ecosystemin rice fields under different models
of farming. The results showed that the total service value of ecosystemin rice fields under the model of CK,
RC,NRXD,CRXD,and BRXD was 104 300, 136 000,137 600,140 600, and 139 700 yuan/hm?, respective-
ly. The average service value of ecosystemin rice fields under the models of integrated farming increased by
32.8% compared with CK. The ecological value in the 5 kinds of ecosystems accounted for 70.3%-81.0% of
the total value, with the highest value in the function of regulating climate. The value of carbon sequestra-
tion and oxygen release under the model of RC, NRXD, CRXD, and BRXD was 6 527.48, 6 609.40, 6
593.01, and 6 519.91 yuan/hm?, respectively. The service value of ecosystemin rice fields under CRXD was
the highest, at 140 600 yuan/hm”based on comprehensively analyzing the service functions of 13 ecosys-
tems in rice fields and the service value of ecosystem under 4 modes of integrated farming in rice fields. It
will provide reference and basis for evaluating the value of ecological service and optimizing the mode of in-
tegrated farming in rice fields.

Keywords integrated farming in rice fields; ecosystem; service functions of ecosystem; value of ser-

vice functions; value evaluation
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