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NENFIBEIE, (B2 b g i AR R0, Jl, 56 TRBUFE S A BT 7 00 25 7% FH /N SR iR
FERE TR NG5 BTG, G B 398 15 S (LA 75 T T 7 i e v g 0, ik, A e 3
TR HIAA S, R HISEAT RS AR B[R] — AR SRVE P, e R AR RS [F) AR B R RGN e iR A
YEMIREH, HET 0~20 cm. 20~40 cm i1 40~60 cm - EFALIER 08, BERR KRN E T
T HH L3 PR AL 1 5 R A A, AR A B AR AL S A .

1 MESETTR

1.1 KR

WA HORE RS AL T80 A T RSB i A (29°41725.2"N, 112°39'40.8"E), MLARKIT .
JRILDCFE (B 1), ZAT A 20 42 90 FEARHH HITF I RRUR e AE AR r=. 20 4R, RBURAC/EAEH7EAN RE
P — KRR b L3RRS LR R B R EKRE L, B o R 1. RRuFFh
FRHIUEFIE, P 20~30 m. K#) 50~100 m. R4 1982 LA TS AL R BN, X g
SEAFRLVERR A: pH 7.28, FHLIR 24.05 g kg™, 4% 1.54 g kg™, 4 0.33 g kg™, 441 17.24 g kg™,
AR 78.0 mg kg™, A R 2.59 mg kg™, HEAAH 78.75 mg kgt.
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,_/JL/< o ST =5 - CR7, . sampling point
— > g Shawan | Sanzh'gy ] | CR7 ) CR13
D A L N .
NS Rl | K 3
\‘%g{i‘ﬂ‘a _}tqn N | c CR1 CR13,
NE= L% s Y‘E’; ﬁ'gnlk!a RS | ek o CR18
e || %H}/ﬂ!u‘ :? 4 T [ CR13
i [=]=]5 g p N ‘ .
O =/ =8 207 mBR CRI CRIS
=1 = A - Test area CR23
B 5 1/ = i ¥ H N .
Bayuanzikoy | B / Paddy field CRI18 CR23
//,’// f Hua'nglﬁgmiao /. 0 500m 1km CR23

iE: CK, HgHfE; CR1, HiMfeff 1a; CR7, FHEFE(E 7a; CRI13, FHEFFE(F 13a; CR18, FEfib4efl 18 a;
CR23, TEIF%1E 23 a. T [F Note: CK, Mono-crop of nid-rice; CR1, Duration of rice-crawfish rotation for 1 year; CR7,
Duration of rice-crawfish rotation for 7 years; CR13, Duration of rice-crawfish rotation for 13 years; CR18, Duration of
rice-crawfish rotation for 18 years; CR23, Duration of rice-crawfish rotation for 23 years. The same below

1 RFE AL E
Fig. 1 Location of sampling site

12 fEdMElEE =B

FRUREEAE DRI b B R 7RI K L B8R, HARUERas W38, 20T Vsl A A 1w 3 DX 3 354 v
HIH IR AR, HE AN RIS R IR . RER R R rh, AKRE— T4 6 A f)
BEATHREM . 4R, 9 HIRWGR. KREATHEAERI N : JRE (N 46%). W BERRES (P,Os12%) FIEALAH

(K,0 609%). 4FEH7iti & —f% N 150 kg hm™?. P,0550 kg hm™ #1 K,0 60 kg hm?. K- 244F 10

FIKAEOR 5, 42453 B 15~20 T3 R RIAREREAT H08, 22354 3 H 4hiRERg H b 5 AR AR, 54F 3—5
A BSUriakE, BOBCRSF4 2000 kg hm?, 6 H _EAIEETBUR . WEFSEEEE (6 AR R D AT
N RERE, 7E 9 AR RIE 7E BREK, AT —Z N IAR IR, ARIKAERR

FEURE AR, AKRRICR G 0 FR0F, RSO RE S A BIe i, JEH L0 6 750 kg hm?; ¥
i PR AR OKARRCIR 5 & PR, ASTREF . (KRR A O 2 4 b 3 5, /NI RO 5 IR
JRECUE . 1E 4—5 AREMFREMAN, FAAASGIT /KRR 8. % 150 g m™ FEERARELHEN
K, M 3R, ARG 3~4d, AR, AUHHEFEL 340 kg hm?.
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1.3 THREEMNERE

2017 4 9 HKFEORE, RABFEAFFEIEEIR, 2 AfEhREEERE Gl CKY LK FBINEAE
la. 7a. 13a. 18af123a M (4%Hlic v CR1. CR7. CR13. CR18. CR23) #EHtFf. K
PRGN B FI3R 4% S AL 5 5k, 43 3IK4E 0~20 cm. 20~40 cm 1 40~60 cm +£f, FEE 3 K.
TREA A SEG A, BRI, RS, WAL XT3 0.1 mm F10.149 mm i & .
WTTREEN LR T e IS EAIFLRR S, KT R e 4 pH. A% BRAREL A 2.
WA, PHES A2 (CEC) M35 % LA N (ROC).

358 pH W e R A HAT s RN AN FLRE LM R FH A T 0 IR A I R L IR s
TR AR R0 5 SR PR B 50 6 R 52 5% FH 0.5 mol L™ NaHCOg 24— i (UV-1600 4 4hT]
WA, Mapada, i) SR E R 1 mol L™ BEER 4 IR R— K IEIEEE (HG-3 KBt
i, JERR IS A TR AT PSS 70 iE (CEC) WIE R LM — G e =R +3% 5 4,
WA (ROC) WIE FF 333 mmol L7 @kl s b A,
1.4 HAESH

K Microsoft Excel 2016 AbFE%#E Fdi &, DPS 15.10 #E47 75 204, /MEE 25 (LSD) %
AT W E RS (P<0.05).

2 4 R

2.1 A RIFEREIMRIEX TIEREMFLIRE R

AR, S4B LR [ R Z M N W, M EREMN S, ARFIEERSE
TR E PR A PG, HREEREER MK MR EE N (B 2). WNEERREMNE, 780~
40 cm L2, BEFEURECIECERR I, TIRFERIUALEE K (0~1a), Ffij5RERIK (1~
13 ), fJabRltae, H 885 s R AR B HA AR AR 2R 7 4R 555 13 E2 [A]. 7E 40~
60 cm L2, g A AR AE BRI A KIS, (HIRIRZENE, RIAFBIFEAE 13a LA S5
AR . SHREME (CK) M, iR /E 23a /5, 0~20cm. 20~40 cm 1 40~60 cm +
FERRETNFET 12.2%. 14.8%F1 1.26%. K, KIFRGIFEES B K1 0~40cm )2
(K758, {EX} 40~60 cm [¥) 38 7% 5 0 0 2 50

20 7
O0~20cm O20~40cm m40~60 cm
el e g d c be abe ab a
Z 18 : d i cb'c ab|
} ] Ex = b-c_}. b ab a3
5 12
= 08
oo
i
i 04
H
0.0 . - -
CK CR1 CR7 CRI13 CR13 CR23
HME Treatment

W ANENGFRFRE—LERNELBER 2553 (P<0.05). F[E Note: Different lowercase letters indicate
significant differences between different treatments in the same soil layer (P<0.05). The same below
B2 AFEFERFBINEE LIRAERL
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Fig. 2 Changes in soil buik density in the paddy field with history of the rotation
& 1A, LIESLIE . B FLRR AR FLRR S R b 2 R BN T ek
H. £ 0~20cm L2, S REREMLL, f1F 1a WBELSEMIEEE LREZSEE N, HA
FLBRA RS B0 s #01F 1~13 a BBE LR 1~18 a HAIR) A B A L RG FE AR FLIG A S5 25 38
fjE&aT g, /£ 20~40 cm LZE, HEBEE LGNS SLBERRAERI . £51F 1~13 a
WA, BEJE (18~20a) & THaE . 1 40~60 cm L2, L3158 F 4 1L B e A a FLIR RE g 1
IR NGNS, AN, HIEAERE FLKEZAE 20~60 cm /2 4 BEFE R AU E KA AN X
* 1 FEIFRETRIEN TIREEFLRE . EEEFLEEMBFLIRERF
Table 1  Effects of rice-crawfish rotation on soil capillary porosity, non-capillary porosity, and total porosity, relative to

rotation history

45 EBEIRE FEBESLBE SALBRE
Capillary porosity Non-capillary porosity Total porosity
Treatment

0~20 cm 20~40 cm 40~60 cm 0~20cm  20~40cm  40~60 cm 0~20 cm 20~40 cm 40~60 cm
CK 40.640.9c  36.64l.1c 33.940.2b 4.640.3d 3.440.4a 2.840.2a 4524 40.040.7c  36.7#0.1b
CR1 4194#1.3c  37.740.3bc 33.940.3b 5.140.2cd  3.440.2a 2.840.2a 47041.3d 41.1#05bc  36.740.4b
CR7 454406b  38.1#0.4bc  34.840.3ab 5.440.1c 3.640.3a 2.740.0a 50.84#0.5c  41.74#.7b  37.320.3ab
CR13 48.640.3a  38.640.4b 34.34.1ab 6.040.2b 3.340.2a 2.940.3a 54.64.50  41.9#0.6b  37.240.8ab
CR18 49.240.8a  40.5+.6a 34.940.2ab 74433  3.3#.1a 2.940.0a 56.6#0.6a 43.8+l.5a  37.940.2a
CR23 49.440.4a  41.940.5a 34.940.6a 7.64#0.4a  3.340.0a 2.840.2a 57.0#0.1a 452#0.5a  37.720.8ab

e RAPFTEEEE N FIME £ AR R BFEEARRNSF R R ZREE (P<0.05). ~E Note: Values are
means = standard deviation; Different lowercase letters in the same column indicate significant difference between treatments
at 0.05 level. The same below
2.2 AEIERFEEMEIEXT 15 pH FPAES T2 E RSN

3A S8R ER, ARFEMRAEH 30 pH AT 7.28~8.29 Z (0], HEE+JZERBEH N 2+ m i
#o PREEAEFIRBIRAE 1a MFEH, HRE (0~20cm) MITFE LI pH ZREE, ffE7all)E,
& Jm 3 pH ZR AV 5T RER R, RRIRACIE TR 48 s LR E pH. ERBIMEIERT,
1458 pH BEFSAEEIRIG M S8 0, 52 135 pH R N: 23a>18a>13a>7a>1a>CK. 5
CKAHEL, #:1F 23 a ¥ 3 /ML)Z pH 435l #E T 12.8%. 5.8%7F1 4.8%.

3B 4iRin, TIEFHE 7 (CEC) HIFRZ M FiZMiFEIC, AR L)Z CEC FEfeIEFEIR
RIVHAR RS . £ 0~20cm -2, SEIEEIRTE 13a LA, CEC B IEHERZE SN,
ZJaaTREE; 1£20~40cm L7, 13 CEC MERAFFIRMAZUAE R, 7£40~60cm L2, Ak
7a N CEC BERCARFIRA SR ISy, MR UA R

90 rA _ 3B
Of~20ecm O20~40cm MWA%~80 cm ko a
5 a
95 = 30 be ab e
= ¢ c by be bcmcmC babab £ °a 4 a a HE a 2a 2 a
=8 d de B = 25 ab
= 80 t d ‘I’ &5 b
oot e ﬁj g0
B3 W
i mE 15
12 ==
3 10 =B
H = 10 L
65 | 2 s
wa
6.0 o : : +
CK CR1 CR7 CR13 CR18 CK CR1 CR7 CR13 CR18 CR23
A Treatment b8 Treatment

K3 AFEFEMRFFEN A /ERE H 3% pH (A) MIFHE TACH#E (B) 2l
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Fig. 3 Changes in soil pH (A) and cation exchange capacity (B) in the rice-crawfish field with history of the rotation
2.3 AEFERIEIRIEN TIRERFIT

HE 4 Al PRERAER, HERRSEERE B, HEREE, MAATRARRE
R &AL PEA B ) 20~40 cm F1 40~60 cm LIRS EERARE . N EREZNS, SELE
(A2 B BERRER e E EBR K 3G . 5 CK AHEL, #84F 23 a F&H 0~20 cm. 20~40 cm Al 40~
60 cm L Z M AR S EMKIKIER T 128.6%. 124.14%F1 96.2%. tt4h, ME 4 ATLEH, HEAES
BRABOREAT I A T AR AR AR 26 13 AR F15E 18 4R 2 11]

AR L EEREERIEM S, /£0~20cm 12, FMBINCI/EFRPGM, T ReEsEl—
ANHLRIEINRE R . /£ 20~40 em /=, BERAIREAEERRAGHG N, TIEARE BRI NG BN
(0~1a), BRZEEEN (1~13 &), RIFAFIFRENES. £ 40~60 cm L=, HEERSEAE
#AEM 0~1a. 7~13a. 18~23 a3 NI Bl N .

012

010 b D0~20cm B20~40cm W40~60cm 2

b
B

=

=

=3
T

TiEzm,
Soil total nitrogen g kg!
=] =]
E 5
“
-
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=
]
T

=
=
=

CE CE1 CR7 CE13 CR18 CR23
#b18 Treatment

Kl 4 REERBIMCIE LR S 821N
Fig. 4 Changes in soil total N content in the rice-crawfish field with history of the rotation
2.4 A[EIFIRFEEMVERT HIRE T 57T BRI
M3 2 v, HEERROR R E R E, [ NBETRES FR, SRR A AR IR
BRI &S . Sh R e, f8E 23 a )5, 0~20 cm. 20~40 cm 1 40~60 cm - JE
TARZ . AR A A B, o, 0~20 em L )E FRBRAR A A R A SR 23 B 0
35.6%- 71.79%A1 117.1%, XRUKMIREINE AR L HERTR & ', BRI
1) 0~20 cm hJZ2: BEAERAEERKIEM, TIENGR BRI @, b5 & 8
W BerE 7a W, TIEBEAREONA RS BRI, TOEARERAE 1a 5 B2 m. + 356
RN RBAERCAE 13 a M TAaE, (R — B 2 BE W&
2) 20~40cm L)z SXHEAHEG, #4F 7 a DL E A A RER N, A RS B AR 1
a b REWEM, 7~13 a &8 R, f4F 18a LA B R ESE N, LI & 20 EH S L IEA
RO o
3) 40~60 cm L)z SxTMEAREL, IEA RBEAE SO S BAERE 1 a FgEn, 13 a kX
R EEENmES, (AARRAEER I LIRS B M E RN, TR
R2 AEFRFEMEETIERYGFTHTN

Table 2 Change in content of soil available nutrients in the rice-crawfish field with history of the rotation

LUSL
Treatment

Tl A A TH K
Alkaline nitrogen/mg kg Available phosphorus /mg kg™ Available potassium /mg kg™
0~20 cm 20~40cm 40~60 cm 0~20 cm 20~40cm  40~60 cm 0~20 cm 20~40cm 40~60 cm
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CK
CR1
CR7

CR13
CR18
CR23

132.743.9d  104.3%2.4e  69.7+l.2bc 7.720.3c 2.940.0e 1.240.1d 92.1+1.0e 85.2+1.5d
137.6+.1cd 107.9#2.5e 67.7+.7b 7.930.5¢ 3.9#0.1d  2.8#0.4c 92.3+.6e 76.7+1.9e
141.14#2.7c  1253+2.4d  71.040.7ab 8.3#0.8¢ 5.420.3c 2.940.1c 122.6+2.2d 109.140.4c
154.3#4.2b  126.934.7c  69.7+l.2bc 10.1#0.1b  5.540.3c 3.740.2b 142.140.1c 110.4%2.6¢
176.343.5a  144.0#1.4b 72.6+1.8a 12.5#).5a  6.020.1b 4.030.5b 162.8#.2b  123.947.5b
181.0#2.8a  152.240.9a 72.64.7a 13.2#0.1a  8.4#D.2a 6.430.6a 199.9#H.1a  162.0H.7a

83.943.3d
73.8+1.9e
103.5#.1c
102.140.7¢c
114.4+1.6b
128.740.8a

2.5 A EFRFEMHRIEX TIE S S BV RAF N

K5 R EoR, TIESEMAENE (ROC) MRE M NE#ELD, HREFAEF PR ALK M iz 8
hn. SehdEi e LL, FEEREEYE 23 aJ5, 0~20 cm A1 20~40 cm 2/ ROC 73 7)ik %) 3.19 g kg™
M 3.13gkg?, HIHRE T 95.7%4 311.8% (P<0.05), 40~60 cm +/ZkbF A 2 F AR R E .

40 .
Ob~20cm O0~40cm m40~60cm
T 33 b a iy 22
= 30 + ] T, Trh
=
ﬁ"ﬁ 25
= E a9 v
%'_;1 15 B . Ij.
EL0p | |f ) be bed : ab
= 11
o2
I}I} 1 1 1 1 1
CK CR1 CR7 CR13 CRI18 CR23
M Treatment

[R5 AR BRARAREG PE 3 5 LA B & R

Fig. 5 Change in soil ROC content in the rice-crawfish field with history of the rotation

3 W

31 FEEMRETHIEMIBMRBURIER

e EE R FL R S L B R, 2B RIEE. SR B E T A R,
Xt HIEE SRS Rk, FURAE AR R A KA AER KR, AR R EoR, K
FEUN A 25 i 3 PR 138 0~20 cm 1 20~40 cm L2 AR (K 2), RNt ALmE (& D,
IMX} 40~60 cm L ZEZAFE LR, X2l TERIFAIRE RS, SBREUKEMFFFEH, Xk
AR AR L IREE AR R 28 i, ESMr- s s N L E %, Wik, G
55 L HEURL 25 B T R BRAA S I IRLEE A o A, /NI A K S R R () 2 R R TR AT A
2 X M TR 485 K R T B AN [ R 2 (20~40 cm) B3 8% . AR, AT et 438 5 s
FE o ARWFFORRIL, LIRS E I BR AR FL IR BE 386 K I R B & AR AR AR AR R X 2 2 BLTC PR T A
K ks, RIS RS T RGeS W 0~20em L2, LR EMEE
FLBRBELEREAE 1~13 a HATA] 2 DUZET I/ NI i s, M4 /EIAF) 13 a Z Ja AR R fE . 7F 20~
40 cm HJE, LR EERAE 1~18 a R EIURETN, BEILBRE AL RS E 1~18 a
W) 2HLRET IR, MRS 18 a Z R RFRRE . X TRERFERIT AR LG YY)
JUEFERB RS PHE LR, WHEES PTG .
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32 FEMMRIET HEUEMRTUREE

+3E pH RfrE IR E TR, 2R EORGL. R NI AT R
g, Horp, AR SO R ERGR TG AN S I R TR ISP, AR AEIX, TR KA
s CEE R AR e, W, BRI pH AR S B2 AR W B A A TS SR . KRR
R NESIERmEIZL. IR T RO BN L. AR, 55 Rk e A
AHEG, KRGS L35 pH JE 2552, K RGNS A v] A 1358 pH X0, FRERACAE 23 a i rf
{8 0~20 cm. 20~40 cm A1 40~60 cm +JZ 1] pH B h R AR IR I 12.8%. 5.8%F1 4.8% (& 3A).
X SR BRSSP RT e A S X TR R R IR R R, e P K AR AT 1A 31
B, HJ7H, NIRRT A RES, KM KR SR 2 52K Ve S8\ AR H AT
FORTHIA HY, SR8 pH 261871, LR RE HIERIUE ] &2,

S5 BH B A M B A AR IR AR T R R AN AS e K S R BRI A B, B RO IR AR AR
BEAE T REFIZZ e 7y, HEMES IR RS EA . TEA U A VU R PR A4,
- SR AR P B TS MR R KISy, BEE A NUR S BN, I A s g, A
WRERY, ERZE (0~20 cm) LIfEd, BEERRIRCIEERRIVI I, LI PHES T30 He g bl 2 5
{EX} 20~60 cm L2 TIEAE T E LR ER (B 3B). KHIRBIRFE /RN FEFFid H A/
AR HAFREN T HIERE, 80T HIEANUR S B, T a2 2 B B A MR 2 3
MXTRE LR, Rk, 2 TR & 728 s L AR L.

ARG R TR, AR BT T . HEAE RS SR B A e 2 30 L5 R B i 3
I R, RN 0~20 cm > 20~40 cm > 40~60 cm (& 4, %2, K 5). XFhAR L
IR SENEES M, SEWER. REEAEBEVIMEG. MERBIMCIEFMIREK, 158
RIZMIFRr SR BN . X2 FORTE K HIREUR R I AR R, /N JRR DI F A A3 R R DR
B, YR BN HE N I, ARG AR e T R IR SR, N AR A A3 X
AT T IR AIE AR, IR A NI B A A SR AR SRR A e ad A, ANITASE L 45 7% = T A
XM A8 AR AT WL BT A B R, B T R A LB A, e, 5 rpg st
AL, FEEIRBERFEEREUR 20~60 em TIEHAGH S REA — NIRRT, 25 BERS /R E] 1 e
B EAE R HEET: (D KBRARMNRS TP R, SR8 F @ RS A8 & =0k
AR HIE TR Z 458, FHIIRE R g R AR S s (2) iR R KRS &
F I AR, BHE IR R R,

T3 G EAAE WK B T B R AR LR Z, 40 om DU FIREARMAE, HpEE T IRRE
[T 5 B AP0, Fanjul SEBURT TR RA, I8 BR IR AT 9 TR B VR L TR A LR A
e LA R, 00 55 4 A LB 4 LA RN BT LR BB iR . R st B e Rk ), AR
FRUFERR ARG H -3 5 A SR & ERE S TR IUKRE AR, KIEMEE IR S S8 T 5 KR
EH . AR, KRN R B E 80 0~20 cm F1 20~40 cm + )2 + 38 5 S4B WL S
&, HX 40~60 cm L2 LIS F AN S ERMAHE (B 5. XE5WFHPEZREAR: (D
REAFEEVE ], /N SRR HE A E — 2 FERE BN T 22 358 5 EAL AT BURR I SRIEI% (2) /) JpF
TSI RE R B PR O, R KRR RIER 4K, MR /G VLR L3R e S
FE IR 1) 5 73 R A AR 03380,

4 7w

K HAFEHTR AR 2 B2 PR T4 0~20 A1 20~40 cm +ERNAEIHREHIEBEILEME. &L
R AR SRR, 1 40~60 cm T2 LW Bk FEFE/EREE, 48 pH FER/ESERR B N 22
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&1, %E43pH ¥EM AN 23a>18a>13a>7a>1a>0 (CK). 7£ 0~20cm. 20~40cm *
B, MEefE/ANT 13 a i, CEC BEFCTEFIREEEI N, 2 5 T4 18 40~60 cm LEH, #AE>7
afa, CEC &aTHE. &2 TSP as s BB EFREKmiEm, 5 CK ik, RBirielE
23a )5, 0~20cm. 20~40 cm 1 40~60 cm 1= 4% & &7 BN 128.6%. 124.14%7#1 96.15%.
T TR S B A R R AR IR LK I SR I H B I 55, X 3R B R A A A R 3 v - 49
Fr5y. FEINACAE T, 0~20 em 1) -48 5 A A0 A WLk & B EC /A PRIG it 13 a J5 B0 AN I 25
£ 20~40 cm + 2, TIRGENA IR ZI-PRIG &S, 1E 23 a FRF-FE. ik, S+fEs
TEARLE, FEERACER A Bh T ol RHmiE k. 3 m 3R g R ol = 4 as
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Abstract [Objective] Rearing fish, duck or shrimp in paddy fields during rice growing seasons is a
common mixed cultivation mode for paddy fields that has certain positive effects on utilization rate of paddy
fields, land productivity, and labor productivity. In production practice, rearing of crayfish in paddy fields often
occurs after rice is harvested, so it may be called as, rice-crawfish rotation. Being easy to handle, this mode of
cultivation is now widely popularized and adopted. The rice-crawfish rotation pattern has been adopted and
developed for nearly 30 years as the main development model in the Jianghan Plain of Hubei, which contributes
significantly to the increase in economic income of the farmers therein. In recent years, domestic and foreign
scholars have conducted in-depth researches on modes of comprehensive farming of paddy fields, but with
focus mostly on mixed cultivation of rice and fish or crab. There are a few studies done on the mode of rice-
crawfish rotation, with focus leaning on technology and economy of the mode, rather than on its effects on
evolution of the paddy soil per se in the paddy field. Therefore, this study was oriented to explore effects of
rice-crawfish rotation relative to cultivation history on physical and chemical properties of the soil , in an
attempt to elucidate how the soil evolves in physicochemical properties under long-term rice-crawfish rotation,
and provide certain scientific basis for guiding farmland management under such a cultivation model.l Methods ]
In this study, paddy fields, similar in soil and irrigation/drainage conditions, were selected within the scope of
an irrigation/drainage ditch. Soil samples were collected by layer in a paddy field under mono-cropping of
mid-rice as CK and paddy fields under rice-crawfish rotation different in cultivation history ( 1, 7, 13,18 and 23
years. and labeled as CR1, CR7, CR13, CR18 and CR23, respectively) for analysis of soil pH, bulk density,
porosity, total nitrogen, alkaline nitrogen, available phosphorus, available potassium, cation exchange capacity
(CEC), and soil oxidizable organic carbon (ROC). [Results] Results show that long-term rice-crawfish rotation
significantly reduced soil bulk density and increased non-capillary porosity, capillary porosity, and total porosity
in the 0~20 and 20~40 cm soil layers, but did not have much effect in the 40~60 cm soil. In the paddy field, 1
year old in rotation, soil pH, total nitrogen, and oxidizable organic carbon content increased significantly, but
available nutrient and cation exchange capacity did not as much. Compared with the paddy field 1 year old in
rotation 1 a, the paddy fields, 7~13 years old in rotation, were significantly higher in soil pH and other indices,
and the paddy fields over 13 years old in rotation, soil pH, total nitrogen and content of available nutrients
increased the most significantly in the 0~20 cm soil layer, but did not change much in physical and chemical
properties in the 20~60 cm soil layer. In terms of significance of the changes in soil pH and other indices in the
0~20 cm soil layer, the paddy fields displayed an order of 23 a> 18 a> 13 a> 7 a> 1 a> 0 (CK), and pH, total
nitrogen, alkali-hydrolyzable nitrogen, available phosphorus and available potassium in the 20~40 cm and 40~60
soil layers had similar trends, though not so significant. [Conclusion] Therefore, it can be concluded that
long-term rice-crawfish rotation helps improve soil structure of the plough layer of the field, and increase soil
buffering capacity, soil pH and contents of available nutrients, such as nitrogen, phosphorus, and potassium.

Key words Rice-crawfish rotation; Soil physical properties; Soil chemical properties; Rotation history;
Jianghan Plain
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