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1 b
Table1l Dedgnd the eperiment on crop rotation sysemsin paddy fidd

1998 1999 2000 2001 2002
1999 2000 2001 2002 2003
Thefirg year The second year The third year The fourth year The fifth year

Treatment de
Fom the winter of 1998 Fom the winter of 1999 Fom the winter of 2000 Fom the winter of 2001  From the winter of 2002

to the autumn of 1999  to the autumn of 2000  to the autumn of 2001 to the autumn of 2002 to the autumn of 2003

A
1 B o o o o o
— — — — [ I —
2 c - - o o —
_ _ _ 1 _
_ _ _ _ I _
3 D
— — — — I —
1) = “ —means continuous cropping’, Il " “ Il " means intercropping

Chinexe milk vetch;  Early rice; Midde ssaonrice; Laerice; Ealyoorn; Qrn;  Ryegass; Sybean; Lae Dybean

11998 1999 : (o]
, 965 , 7, , 666. 7 nt 50 kg,
10 ;1999 2000 : 15 kg; =154
, 402, 108, 2 1 3 kg)
99, 13;2000 2001
, 974, 1.2
13, 99; 2001 1.2.1
2002 : , (0]
, 974, 13, 1.2.2
, , 253 ;2002 15 d ,
2003 : , [21]
, , 1.2.3
66, 13, , (2]
, 207 1.2.4
(18] 666. 7 nt N 9 kg, 666. 7 Nt (3]
N 15 kg, 666.7 nt N 12 kg; 1.2.5 (1) )
666. 7 nt N 15 kg N POs KO= , 5
1081, N POs KO=1 0.6 0.8 , 100
, ( ) , , ; (2)
666. 7 nt 25 kg; , ,
666. 7 nt 15 kg, 5 , 25
=211, 666. 7 nt 20 kg, , :(3) , ,
=21; , 5 ,
=2111, =235 5 , : ;
666. 7 10 kg, =11, 4 , , ,

25 kg, 10 kg, =23 1n?, :(5)
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1n?, 1.3
1.2.6 DPS , Duncan
[24] ’ ,
yuan hm™? ,
1.2.7 (p<0.05)
: : 2
[ s 21
, 2.1.1 2 (1)
: : 1999 2003
, A
: : 2.95% B 5.83%),C 5.79%,D
S [24] S 4.88% (2) 1999 2003
Logdic , A
: 3.86%,B 4.79%,C 512%,D 4.86%
Y=Kp (1+€57%) (3) 1999 2003
Y , J hm %;X , A 139%B
, Jbhm?2;r 0.92%.,C 0.46%,D 1.17% (4)
: ; K 1999 2003
: , 2003 A 1999
, Jhm 2:C 1.87 B 204 C 32 D 28
, 2.1.2 3 (1)
Logigtic , 1999 2003
K 1999 2003 A 10.7 %,
r C, B 17.61%,C 31% D 8.36 %
C>B>A>D (2
(o EEl 0 1 1999 2003
EEI=1 ,
MEP AEP, 1999 2003 A 8.67 % ,B
: EEI=0 12.37%,C 18.16 % ,D 13.03 %;
, MEP=0( 0.005) , 2003 A 43.08 % ,B 50. 07 % ,C
MEP AEP  EEl 62.38 % ,D 48.56 %:; 2003
: A 20.1% B 38.6%,C 80.3% D
MEP = Kp-1- €% ™/ (1+€° ™)?; 22.23% B CD A,
AEP= (y- y°)/ x;EEl =MEP/ AEP C>B>D>A (3) pH
e 1999 2003 pH
, J hm? ,
EEI=1, MEP=AEP EEl =0, ,
MEP=0 |,

pH
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2
Table 2 Vaiaion o il phydcd properties under dfferent trestments

/
Treatment code  YYYY—MM Sl dendty(g om™3) Totdl porosty( %) Cepillary porosty (%) Noncepillary porosty( %9 Three-phase ratio  Gad liquid ratio

1999-04 1.22b 52.52¢ 50. 94a 1.58e 11.07 0.03 0.031d
A 2003-10 1.17e 54. 60ab 51. 65a 2.95¢ 1 1.14 0.06 0.057c
1999-04 1.20d 53. 36hc 51.33a 2.02d 1110 0.04 0.039d
® 2003-10 1.13g 55.92a 51. 80a 4.12a 11.17 0.09 0.07%
1999-04 1.21c 53. 27bc 52. 14a 1. 13 1112002 0.021e
¢ 2003-09 1. 14 56. 00a 52. 38a 3.62b 11.19 0.08 0.069b
1999-04 1.23a 52.41c 51. 35a 1. 06f 11.08 0.02 0.021e
P 2003-10 1.17e 54. 96ab 51. 95a 3.01c 11.150.07 0.057c
3
Table 3 Vaidion o il chemicd properties under dfferent treatments
Testment ode Sanpling time (gkg™") (mgkg ) (mg kg™ ) (mg kg™ ) pH
(YYYY-MM) Organic metter Avalable nitrogen  Available phogphorus  Available potassum
1999-10 2.99% 64. 6% 14. 46F 29. 629 5.02d
A 2003-10 3.31c 70. 3d 20. 6% 35. 6f 5. 32bc
1999-10 3.0le 70.39d 22.79d 48. 6% 5. 32bc
® 2003-10 3.54a 79. 10b 34.20a 67.50a 5.51a
1999-10 2. 90 69. 92d 20. 20e 36. 10f 5.40b
¢ 2003-09 3.46b 82.62a 32.80b 65. 10b 5.5%
1999-10 3.11d 73.93c 20. 08e 50. 97d 5.24c
P 2003-10 3.37c 83. 56a 29.81c 62. 30c 5. 33hc
2.2 , B D A
2.2.1 4 , 7.15% 4.77%, 59%6% C A ,
2003 , 3580.3 kg hm™ 2,
, 21.6% D A D A 901.5
569.6 kg hm™ 2, 9.15 %); kg hm™ 2, 6.84 %
4 (2003 )
Table 4 Yidds and yidd conponents of rice under dfferent trestments (2003)
/
ttem Trestment Hfective panicles  Sikdets per Qains per ful-grain 1000-grains  Theoretica yidd Practicd yield
code per dluger paride panide rate (%) weight (g) (kg hm™?) (kg hm™?)
A 8. If 118. & 95. 1f 80. 3d 24.9b 6 843 6 2268
Early rice D 8.3e 119. 6e 9. 4e 82.8c 25.3b 7 425d 6 795e
A 9.1d 131. 6d 110. 4d 83. 6bc 24.8b 7 301e 6 959d
B 9.5b 134.0c 113.3b 84.3b 25.2b 7 956b 7 456b
Late rice D 9.3c 135.4b 112.1¢ 82.7c 25.0b 7 659¢ 7 290c
C 10. 3a 201. 8a 173. 5a 86. 2a 26.2a 10 178a 9 604a

Midde ssan rice




2.2.2 5 25.1% C
, , D B, A 385 % 226 %
3.0%, C D 36.1% ,
D , 13686 kghm?, A ,
6.7%,C , : :
5 (2003 )

Table5 Yiddsd crops under dfferent trestments(2003)

1)

Treatment Chinese milk Ryegrass Early rice Midde seonrice Laerice Early corn  Early soybean onverted yidd
code vetch(kghm™?) (kg hm™?) (kg hm™?) (kg hm™?) (kghm?d  (kghm 3  (kghm ) (kg hm™?)
A 26 903 6225 6 958 12 817b
B 27 695 7 456 4218 885 12 557¢
C 119 400 9 604 9 604d
D 87 750 6 795 7290 13 686a
1) ( ), 1.6 kgt 1.7 kgl 1.3 kgl

36 kgt The yidds o the crops (excluding rilk vetch, and ryegrass) are converted into yield of late rice on the bass of the market prices when the
paper was published. The price of early rice 1.6 yuan kg™ *; of midde ssaonrice 1. 7 yuan kg™ *; of late rice 1. 7 yuan kg~ *; of corn 1. 3 yuan kg™ *; and of
Dybean 3.6 yuan kg™ !

2.3 72.9%, A, 80.3%
2.3.1 6 , , . 34.6% ,
A D 22.5%, ( )
D 0.6; B . 65.7%, D,
6 (2003 )

Table 6 Qop diseases under different trestments(2003)

Treatment
code (%) (%) (%) (%) (%)
A 46.9 14 80.3 3.3
B 44 1.3 23.8 0.4 65.7 1.8
C 34.6 0.7
D 38.3 0.8 72.9 2.2

Qorticium sasakii ;  Rhizoctonia ©lani Kihn;  Mosac virus; Dissaseincidence;  Index of dissase

2.3.2 7 , B , C D
A D 14 |/ ; A
D 91 / Q0 / , ,B B )
50 / , A D 41 |/ 40 |/ , )
, 58 / A D )
’ C 1
2.3.3 8 , c D, ) )
) A B
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7 (2003 )
Table 7 Varieties and popuations of pess and naturd enemies under dfferent trestments (2003)
Trestment code
ltems
A B C D
( / ) hdocrocis
ke 101 87
medindis(inset / hundred patch of early rice)
Kind( ) 7
Insect of early corn Quartity () 17
Kind( ) 8
Naturd enemy of early corn Quartity () 112
Kind( ) 5
Insect of early soybean Quartity () 19
Kind( ) 7
Naturd enemy of early oybean Quartity () 43
( / ) Cngphalocroci s -
medindis(inset / hundred patch of early rice)
( / ) hdocrocis
e 91 50 0

medindis(inset / hundred patch of early rice)

8 (2003 )
Table 8 Annud dynarics o dominant weeds under different trestments (2003)

AEHH

Date of investigation

RS

Treatment code

3 f] 26 H March 26 6 H 16 H June 16 9 7110 H September 10
s BERDY EFED FHEO 55 B BOKISET B/S FHEY BEE BEEY P
‘ WL NES TEHEE®” O BKVET THEE B
EHEW ETEY FHgc WEERY FAFED TEHEHES . L
B . TRE BEEY TEEY
WEERS hREY wE Y B RORFE
B EEED FHE AR BEL B
C X WEES WKTET ]
Wikl ok
b EEM ETEY FHED RS E R BOKTFED /O T BSHE FH K
el E 3 A THEE BET BEED TEEY B
*7 Note:“ *”meansthisweed is a sub-dominant weed

(1) Alopecurus aequalis Sobd ; (2) Stdlaria alsine; (3) Malachium aquaticum; (4) Paspalum dilatatum; (5) Conyza Canadensis; (6) Monchoria
vaginalis; (7) Cyperus rotundus; (8) Marsilea quadriddia; (9) Ludwigia epilogblaides; (10) Edipta progtrata; (11) Cardamine hirsutea; (12) Ratala

indica; (13) Sagittaria psygmeea; (14) Lemna miror

9 , C , B D
B 2.4
: , 2.4.1 10
Jhm 2, 85.61x10°J hm™?, 17.47%

A D , D N 20.41 %,

575.51 x 10°
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C19.79%,B 12.22% A 14.81 %, C 13.63%,B
148.94 x 10° J hm 2, 8.1%
16.17 x10°J hm™?, 12.18% , D : 9.87 %, 5.0 %
9 (2003 )
Table 9 Vaiety and coverage of weeds under dfferent treatments(2003)
3 26 6 16 9 10
March 26 June 16 September 10
Trestment
oode
Category Ratio of overcagting( %) Category Ratio of overcagting( %) Categpry Ratio of overcasting( %)

A 7 42 11 31 11 42

B 8 51 18 63 9 18

C 6 25 7 14 8 26

D 6 23 10 28 12 37

10 (10° xJ hm™?)
Table 10 Paramgters of energy output and input in primery production of the crop rotation sysems
ltems A(ck) B C D
Rice 435. 43 215.03 210.28 197.19
Maize 269.54 240. 66 275. 42
Sybean 9.76 6.04 10. 68
Qoss production Ryegrass 83.58 61.43
Chinese milk vetch 53.88 54.78 45.78 44. 61
Weed 0.60 0.57 0.54 0.57
Total 489. 90 549. 76 586. 88 589. 89
Chemicds 80. 25 9.7 97.23 97.75
Lakors 37.96 42.37 41.31 45. 56
Stpplementary energy Miscellany 14.55 10.45 2.3 10.12
Total 132.77 143.52 150. 87 152.43
Utilization of light ( %) 1.1053 1.1180 1.259 4 1.2659

Ecologica dficiencies of ricefied 369 383 3.89 387

O/ | ratio of supplentary energy

5a ; [24]; 4.462 x 1023 hm" ?;
Note: The alove-mertioned deta are mean vaues o five years; the dandard for energy convergon was dted from the reference [ :The annud mean
enerqy radiation is 4.462 x 10 hm™ 2; the irput of artificid awxiliary energy indudes agricutura inplements, cherricd fertilizer | lakour , animel power , seeds eic.

2.4.2 Kn r C 526.13 x109J hm 2 0.022 8
0.4199, B Kn r C 583. 92 x
, 1998 109Jhm % 0.0239 0.655 4, C Kn r
2003 C 628.87 x109J hm % 0.0243 1.0321,
; D Kn r C 631.26 x 109 J hm' 2
, 0.0041 1.0089, Kn
DPS r C , Log dic

Logigic , : A
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( 11)
11 , ,
11
Table 11  Energy input-output nodel and rationd range of energy input in crop rotation sysems
(%x10°3 hm™?
Trestment code Energy Input-Output Moddl Qorreation codficient Rationd range of energy input

A Y =526.13/ (1 +>4199- 0.028%) 0.9196 " 27.59 359.71

B Y =583.92/ (1 + %54 0.08%) 0.8827" 40.99 359.28

C Y =628.87/ (1+et%21-0023X) 0.8552 " 63.17 372.70

D Y = 631. 26/ (1 + -89 0-0041X) 0.8664" 62.29 374.62
2.5 , 1521 kg hm ?; KO A

12 N POs KO , 420.7kghm ?, 465.7kghm? N
POs KO 1, N P
N , D 506.6 kg hm'? A K
419.7 kg hm™ 2, D>C>B>A;POs
12 .
Table 12 Input and output of nitrogen, phogphorus and potassum under differert trestments
(kg hm"?) (kg hm"?)
Input Output Retio between input and output
Treatment code

N P,Os KO N P05 KO N P,Og KO
A 419.7 152.1 420.7 240.3 102.7 132.4 0.57 0.68 0.31
B 465.3 152.1 465.7 320.6 136.8 192.3 0.69 0.89 0.41
C 498.8 152.1 465.7 387.5 124.6 168.7 0.78 0.82 0.38
D 506. 6 152.1 465.7 350.2 130.4 158.9 0.69 0.86 0.36

; ; (4] Note : The above-mertioned data
are mean vauesd five years; output of nutrientsfrom the sysemsincludes nutrients renoved with the crops; the sandard for energy converson was cited from the
reference” Agricuturd Eoology” 2
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ECOLOGICAL ANALYSIS OF CROP ROTATION SYSTEMS IN PADDY FIB.D

Huang Qogin®  Xiong Yunming® Qian Halyan® Wang Shubin®  Liu Longnvang'  Zheo Qigwo’
(1 Research Center on Ecoogical Sdence, Jiangxi Agricultural University , Nanchang 330045, China)
(2 Ingtitute d Sal Sdence, Chinese Academy d Sdences, Narjing 210008, China)

Abgract Aimed a the urfavorable impact of mono-cropping cultivation on farmand environment ,in paddy fied , afive
year field experiment was carried out. Boological analyss in the experiment was conducted to conrpare crop rotation with nmono-
cropping cultivation in il phydcad and chemica properties, yidd, incidence of crop diseases and peds, energy flow and
nutrient belance. The resuts show that the former dgnificantly improved il physca and chemica properties and yidd by
384.8%, 226.2 % and 3.0 %, regectively. Moreover , crop rotation not only atered the environment for pathogen bacteria,
but d = built up plant red gance to diseases and ped , and suppressed crop diseases, insects, and weeds, etc. and increased the
overdl initiative productivity , light energy use rate and auxiliary energy use rate by 17. 47 %, 9. 87 % and 5. 0 %, reectively ,
N, Pand K use rate aswell. Therdore, reasonabl e optinized multi-crop rotation sysems are presented in the paper.

Key words Paddy-fidd rotate; il physcd and chemicd properties; Qop productivity ; Energy trandormetion ; Materid
crcle



