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Fig.5 Population growth rates of different
treatments at different stages
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Table 1 Tiller biomass of each treatment

at different stages g

TRl JrEE ZHTE FERE B

Farming Tillering Booting Heading Maturity
model stage stage stage stage
BRXD 0.66a 2.82a 4.03a 5.10a
CRXD 0.45b 2.05¢ 3.78ab 4.24bc
NRXD 0.40bc 2.39b 3.73ab 4.09¢
CK 0.34c 2.09¢ 3.35¢ 4.59b
RX 0.37bc 2.61ab 3.59bc 4.34bc

26 FERHMAEZRE

H R 2 7] DL, 5 s A 8R4 545 7 it ™ i Al
BRI R B 25 5, Horh 25 90 REOREE A AORE (BIR
7 AL BR P B AR AE W 22 % o BRXD.CRXD,
NRXD ,CK I RX A T A8 55 7=t BIE 530 0
5.00.4.85.4.73.5.04 F1 4.72 t/hm?, 4 FpFp 8T
SRS 5EAKT CK, Hd NRXD Hl RX 435l
L CKAIK 6.15%6 .6.34 %0 5 B RX XN A RO Eng 5
T CK4h,BRXD ,CRXD FI NRXD #2046 S 47 5
S R KT CK, A MK 7.42%,20.11%
3.38%0 ; RX FIl NRXD #2422 75 55 T ARy £
FH G CK 5 2 B AL, NRXD & /), e CK 22 9.04 %,
BRXD Al CRXD #53¢ He CK 431122 4.47 %.0.14 %, H
t BRXD 5 CK 22 5 i 3 5 Ff -0 - IR0 (BRXD
CRXD fINRXD) FAEAEAT 545 45908 B & T
RX fl CK, # # F CK, 43 5 & i 8.28% . 8.90% .
7.96%.2.53%. X 1] feSe: i G2 H B AS 1T 4 76 3h
B B 5 5 A K (R ROR B TR 25 50k
P

R BMHEEATFEREMBES

Table 2 Yield and composition of each model

g ARy TREE gy
(5N (JTkk/ . 1000~ . . (t/hm?)
. 5 Spikelets . Filled grain .
Farming hm?®) or panicle grain ercent Grain

1
model Panicles PP weight P yield
BRXD 252.54b 120.27a 25.75a 75.37a 5.00a
CRXD 217.93c 115.37b 25.95a 75.99a 4.85ab
NRXD  263.58ab 104.78¢ 25.71a 75.05a 4.73b
CK 272.80a 115.12b 25.42ab 67.09¢ 5.04a
RX 274.40a 107.35¢ 24.88b 69.62b 4.72b




% 33

JAETE A N[ R SRR O KR AR A A e B S ) 5

3 i #

TERG-HG-HR A AR R G, KRR 3 24E &
I, 95 X6 7K A 1 5 i) 32 22 4R TR A PR T < L — R ]
YEFH , H 8 2o A8 KR A K i P 58 1 T 5 il 7K A 2B
Ko, 0 ] 468 HR 7 R s T B, A 2Rl B
TEKIRCR , e+ SRR AR Y AR A e, T LA %
P il /K e R[] Ao S 3 m VR LIRS L Uk
R, PR3 R HH A S IR 1 () B v R R
Al TR LR I B R K £ K R R A
ok 2L 7K R B4 TG R 43 B A2 0 B TR G, s K e A R
SRZEEE LS AN 5 e Ak 4 A R A T AL BRI
P, MTIT 2 v AR ORI N s o190 R K AR AR
FIFRAE , KRG B B2 AR /N, BT 22 1 2 i 5
M) = B KA B Tl M U REVE V2R e
20T T i) 42 S i K AR ) 2B

IKFFEIM SPAD {2 H T g it it et = % i
[ E TS A, W 5T 2 B AR - A AT = K AR I
SPAD {1 B 5T S IR - iR B =X 0 - SPAD {8
e FF R Ab T 5K /K P HL 5 5K T K R B4 5
0 IS4 52 B T390 A1) 355 2 AS A L1 s itE ZR0AE X6 7K
T 4 R G A 2k

O BRSO - A A R T K R B T
PR 4.6%~14.0% , T4 IS 5 W A5 - dF A
2 1 i 1R K R 40 BE AR A AR A L R R Atk i
P A AT 4 R R RS - v g S R
2 S R AH REARR T RORE BSOA Tk EE R I A T R
5 FR SR 225

e - g 3 R Rl 0% I K K RS o) BE B0 0 pk
T S ) AR K S X KR A LB R A R
FRITEERE I R o, i 2 34 5, TS 6T 7K AR R 5 43 BE ) 52
W B, R T KRR v B Tk BE A IR B, [
KT e BERORIRR i, AT ST 45 S0 s 3 - -
IR K Y 20 BE RO AR T CK, B BRXD Bk i T CK
A, oAy 2 AR B B T KRS B L X S T A
P AE 5 45 R A — 2, 3% 1T g & TS 09 K AL
R F58 0 Aol A5 K R R A I ML

T2 AR S PR R - T 1 XK RS B
O R S T KRR A, o R A S R ST 45 R
7 H KR A A DX L 3 3 A o A A S R -
S A XA B 2R (AR 58 RS -1 - A 20 R
TR Ml b 43 A i AR T K RS AR (H 2R e A
Py e T KR PR 3k AT RS2 Fh T A R A sk

A REART Ml A A T TS ) AT 45 RV
T TR BE A R T £ i e A Aoy BE
R, B FRARA R4y 32 B vh fE 25 AT, Al
L0 A ) o 2 SR 8 3, U6 A R - R - R o — e
BE b AT L i DA /0 24 5% A e R 7 R e
FI 5

WF T2 B0, A -9 1 AT 4 K RS AR K 2 K
R e 10 AR g 3 RS - - R AR XL NRXD
TR P 080, BRXD I NRXD FRAK T 4 Rk
R 3 1 445 S 3R RVREDA 5 DR R R B ™= . i 4
S5 Bl R O RS P B 5 RS - R R
KRB ARG IR R AT 2B, 52 EN
2522 (R 9 P R - T SR A T v K R A R
AR SR A 45 R — 3

g5 b -G - AR X, G HJE BRXD A CRXD fig
AT 0 2% AT 20 245 %8 7 i B9 AN RS2 0, BRXD X
IR ARG ZRBE AL Wy R AR AR OR A A K AR AR R B R IE
A, 22 B BRXD AL nfF & 80K Blak” Hbr
TGRSR ST — R

£ 3 37 ik References

(1] BRFASC,ITHE, R4, 45 A0 2 R AR 3 & S BIOIR 5 % 5
GBI A bl R 224z, 2020, 39(2) : 1-7.CHEN S W,
JIANG Y, WANG J P, et al.Development status and counter-
measures of rice and crayfish model in Hubei Province [J].
Journal of Huazhong Agricultural University, 2020,39(2) : 1-7
(in Chinese with English abstract).

(2]  F9SCIEE . REMRIVEARE 2 p 20 B BT /K RE AR PR AR PR ) 52 i
[D]. mut: m st Rk K25, 2022. TAO X F.Effects of rice -
crayfish integrated model on root exudates and microorgan-
isms of rice during grain filling[ D ]. Nanjing : Nanjing Agricul-
tural Universsity (in Chinese with English abstract).

(3] W&, B2, W0 g, 55 | 280 3 DX 75 WF A /) SR A X 22
PR A BT[], K 7= 3751, 2021, 42(1) : 7T1-72.YANG Z T,
WANG H R, GU H L, et al. Economic benefit analysis of dif-
ferent culture modes of freshwater crayfish in Taizhou area[J |.
Journal of aquaculture,2021,42(1):71-72(in Chinese)..

[4] JINT,GE CD,GAO H,et al.Evaluation and screening of co-
culture farming models in rice field based on food productivity
[J/OL]. Sustainability, 2020, 12 (6) : 2173 [2024-09-20].
https://doi.org/10.3390/sul2062173.

(51 XUk . AN IR 35 2% 7Kk A 4 o AR 22 T 8 SR HR T B A ok
Al B SEHA (D ] i« A R 2, 2017 LIU X Effects of
different cultivation patterns on rice material accumulation,

greenhouse gas emission and rice quality [ D ].Nanjing : Nanjing



LS N AN S o ¢

944 %

[6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

Agricultural University, 2017 (in Chinese with English ab-
stract).

SRR R I T2 AR A OGRS [ D . Bifg: b
A8 K2, 2010.WU J X.Study on key technologies of eco-
logical control of main pests in rice fields[ D ].Shanghai: Shang-
hai Jiao Tong University, 2010 (in Chinese with English ab-
stract).

kg RIS E YRR AR R H LI R T (D] R
WAl K2, 2005.ZHANG J N.Study on the influence
of rice-duck co-cultivation on rice growth and development
and environment[ D ]. Wuhan: Huazhong Agricultural Universi-
ty,2005(in Chinese with English abstract ).

S TR AR DR B RENG A A SRR A A I B B
ARG [T]. M Al , 2021,15(2)22-23.JIN JH, XU T Q,
SHEN Z J. Advantages, technical difficulties, and measures of
rice duck symbiotic farming model [J]. Southern agriculture,
2021,15(2)22-23(in Chinese).

Wk TEREV A Al R X K R A T e 1A R s
BT ] 3L T Al Ol BOR 27 B 2 i, 2009, 11(5) : 14-15.
YANG Z,DONG X T.Preliminary study on the effect of rice-
duck breeding mode on rice growth and yield[J].Journal of Li-
aoning Agricultural College,2009,11(5) :14-15 (in Chinese).

TR, AR BT, A5 R R AR R e S T AL
SRR R R A R s e [T ] o | AR 2 0l 241 L 2012,
20(6):717-722.HUANG Z X,ZHANG J E,LIANG K M, et
al. Effects of duck mechanical stimulation on rice morphology
in simulated duck rice co cropping system [J].Chinese journal
of ecological agriculture, 2012, 20 (6) : 717-722 (in Chinese
with English abstract).

JE 53 . R AR AR /N T S FH 8] S0 AR AR S RN I 5E [ D ]
N - KT K 2, 2023.ZHOU Y. Study on field distribution
characteristics and environmental effects of crayfish under rice-
crayfish model[ D ].Jingzhou: Yangtze University, 2023 (in Chi-
nese with English abstract).

B ILIE T, 5 AR R I BT ¢
Sej Jesmg 1], AR RO, 2017, 25(9) £ 1245-1253.
CAO C G,JIANG Y, WANG J P, et al. “Dual character” of
rice-crayfish culture and strategies for its sustainable develop-
ment [J]. Chinese journal of eco-agriculture, 2017, 25 (9) :
1245-1253 (in Chinese with English abstract)..

Tafe FIFRGE D LR A RSB S ARV (D]
B A Rl K2, 2018. WANG J H. Study on dynamic
characteristics and transformation law of soil nitrogen in rice-
crayfish system [D]. Wuhan: Huazhong Agricultural Universi-
ty,2018(in Chinese with English abstract).

SRS WBH 5B Ak A RS L R R GEXK AR AR
KSR [T]. 0 A 252412, 2005, 16(7) : 1252-1256.
YU S M,OUYANG Y N,ZHANG Q Y, et al. Effects of rice

duck co breeding compound system on rice growth and yield

[15]

[16]

[171]

[18]

[19]

[20]

[21]

[22]

[J].Chinese journal of applied ecology, 2005, 16 (7) : 1252-
1256(in Chinese with English abstract).

i o, EAULA B, 55 A HLK R e BA BB
58 [T0. 3] 1 A< B %, 2013, 42 (11) : 90-93.FENG S Z,
WANG S W,ZHAO G T, et al.Study on prevention and con-
trol technology of diseases, insect pests and weeds in organic
rice production [J]. Journal of Henan agricultural sciences,
2013,42(11):90-93 (in Chinese with English abstract ).
TR VPR, A E W], A MRS AR X R R AR AR AR R MR
SR g 2w [T ], SRR 2011, 33(6) : 1053-1059.
ZHANG J E, XU R B, QUAN G M, et al. Influence of rice-
duck integrated farming on rice growth and yield characteristics
[J].Resources science, 2011, 33(6) : 1053-1059 (in Chinese
with English abstract).

AL EEE WAL, A A ) A SR SRR A I A R Ay
B oK RE 7= B 520 [T, 4 32K, 2024, 39(3) : 127-132
WANG R, HUANG H, CHEN C, et al. The effects of differ-
ent ecological planting and breeding modes on soil nutrients
and rice yield in double cropping rice [J].Hybrid rice, 2024, 39
(3):127-132(in Chinese with English abstract).

hAg g CHEE BB, AR RS 8 A XK R A AR R
PR R R e [T ], ) R Ol B, 2023, 52(11) - 42-48.
MA X H,MA Y J, HUANG H, et al. Effects of rice-poultry
symbiosis on growth characteristics and yield formation of rice
population[ J].Journal of Henan agricultural sciences, 2023, 52
(11) :42-48 (in Chinese with English abstract).

el AR e -0 e A o L DX e T 24 e o) 00 R B e 7™ 3
MIBEFE D L BT BT bR K2, 2013.YOU G S.Study on
the effect of rice-duck intercropping on weed control and yield
increase in paddy fields in mountainous areas [ D ]. Hangzhou:
Zhejiang A &. F University, 2013 (in Chinese with English ab-
stract).

FOAR, EERE, bUE, % A H S IR R TS
R [T].op R 25 4, 2019, 35(8) 1 46-51. WANG Q S,
WANG X Y,HANG Y H, et al. Combination modes and eco~
logical effects of planting-breeding ecosystem in rice field [J].
Chinese agricultural science bulletin, 2019, 35(8) : 46-51 (in
Chinese with English abstract).

B R G L X A AR 1 S e B s WAL (D ] L AR
rR gl K2, 2019.SHENG F.Effect and benefit evaluation of
rice-duck co-cultivation on rice field environment[ D ]. Wuhan
Huazhong Agricultural University, 2019 (in Chinese with Eng-
lish abstract).

BRI JAT e, AN A G X TR K A ) e B
VAL 2 R RS A [T ). AR bR 27, 2022, 37(2) £ 160-
170.LIANG Y G,ZHOU J, YU Z J, et al.Effects of rice duck
co breeding on weed community composition and diversity in
live broadcast rice fields[ J].Huabei agricultural journal , 2022,

37(2):160-170(in Chinese with English abstract).



55 3 1] PTG AR R AR KR A R o A4 5 ) 7

Effects of different farming models on growth and yield of rice

LU Wangbin, WANG Xiaodong, WANG Jinping, CAO Cougui, LI Chengfang, JIANG Yang

College of Plant Science and Technology/Shuangshui Shuanglii Institute
Huazhong Agricultural University, Wuhan 430070, China

Abstract Huamoxiang 5 rice, Wuqin 10 duck, and crayfish were used to set up four farming modes
including rice-duck-crayfish large field block model (BRXD) , rice-duck-crayfish unit release model
(CRXD), rice-duck-crayfish “nomadic duck” model (NRXD) and rice-crayfish coculture (RX) , with the
traditional rice monoculture (CK) as the control. The effects of different farming models on the growth and
yield formation of rice were studied to achieve the goal of high yield, high quality and high efficiency under
the ecological farming mode in paddy field. The results showed that the population growth rate at different
stages of rice growth and the biomass of tiller at the stage of full heading under farming models of BRXD,
CRXD, and NRXD significantly increased compared with CK, with biomass of tiller increased by
20.29%, 12.83%, and 11.34%, respectively. The biomass of stem and tiller under farming model of
BRXD increased significantly at different stages.In terms of yield and its components, the number of pani-
cles under farming models of BRXD, CRXD, and NRXD decreased, but the seed setting rate increased by
an average of 7.97%.The grain number per panicle under farming models of BRXD and CRXD increased.
The yield of rice under farming models of BRXD and NRXD had no decrease.It is indicated that the ecolog-
ical farming of rice-duck-crayfish, especially farming models of BRXD and CRXD, can still achieve high
yield while reducing inputs of fertilizer and pesticides compared with the traditional monoculture of rice. The
ecological farming of rice-duck-crayfish can promote the growth and yield formation of rice.

Keywords ecological farming of rice-duck-crayfish; integrated farming in paddy field; tillering;

yield ; population growth rate
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