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Crop Combinations and Rotation Years for
Paddy-Upland Cropping System in Middle Part of Korea

Jeong 111 Kim* - Kyung Hee Rhee* - Yong Bee Oh* - Yun Jin Oh* and Jong Ki Lee**

ABSTRACT : To find out suitable crops and their rotation years with rice for paddy-upland ro-
tation, continuous rice cropping and rice with 1, 2 and 3 years cropping of upland crops(soybean,
maize and job’s tears) were tested for four years from 1989 to 1992

Rice vield, when averaged over rotation years for each crop, was increased ranging from 7% to
12% when compared with that of continuous rice cropping. With every crop, rice yield of 2 year
upland rotation was higher than that of 1 year upland rotation, but rice quality seemed to deterio-
rate in paddy-upland rotation.

When considering yields of the upland crops, 1 year rotation was the best condition for soybean
and job’s tears, with 3 years rotation being the best for maize.

In paddy-upland rotation, number of weed species and its occurrence rates were reduced in
paddy and upland condition and the reduction rates in paddy condition were higher than those in
upland condition.

Physical properties of soil were improved in paddy-upland rotation and airphase seemed to in-
crease with increasing upland period.
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Table 1. Treatments of paddy-upland rotation
systems

Year tested
Crop Rotation sequences 1st 2nd 3rd 4th

(’89) (*90) ("91) (°92)

Rice Continuous paddy P P P P
1 year rotation P u=* P U

Soybean 2 year rotation P U U P
3 year rotation P U U U

1 year rotation P Uu P U

Maize 2 year rotation P Uu U P
3 year rotation P Uu U U

Job' 1 year rotation P U P U
to S 2 year rotation P U U P
ears P U U U

3 year rotation

* P :Paddy, ** U: Upland
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Table 2. Planting density and fertilizer level treated from 1989 to 1992

Crop Seeding or Seeding or trans- Fertilizer (kg /10a) Plant no.
transplanting date planting denstiy(cm) N-P205—K:0 per hill

Rice May 28 + 3 30 x 14 11-7- 8 Machine-transplanted

Soybean May 12+ 4 60 X 15 4—- 6- 7 2

Maize May 12+ 4 60 X 25 15 —-13 - 13 1

Job’s tears May 12+ 4 60 X 10 12—- 8— 8 2
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Table 3. Rice yield in different rotation system from 1989 to 1992

Brown rice yield (kg /10a)

Rotation crop Average Index
1989(P) 1990(P-P) 1991(P-U-P)  1992(P-U-U-P)
Continuous rice 545 416 533(100) 480(100) 494 100
cropping
Soybean - . - 553(104) 548(114) 551 112
Maize - - 537(101) 521(109) 529 107
Job’s tears - - 540(101) 545(114) 543 110

Figures in parentheses indicate percent value compared with the continuous rice cropping.

P : paddy, U :upland

Tabie 4. Rice growth characters and yield components in different rotation system in 1991-1992

Rotation Rotation Heading Culm NOT of No, of 1000 grain Ratio of
length panicles spikelets wt. of ripened
system crops date (cm) /hill /panicle brown rice grains
P-P-P(’91) Rice Aug. 23 73 18.4 71 19.1 83.7
P-U-P(’91) Soybean Aug. 23 77 18.8 77 19.4 82.5
P-U-P('91) Maize Aug. 23 79 19.0 81 19.2 81.7
P-U-P('91) Job’s tears Aug. 23 79 19.1 76 19.5 81.3
P-P-P-P('92) Rice © Aug. 23 70 17.7 82 20.6 82.2
P-U-U-P(’92) Soybean Aug. 23 78 19.7 85 20.8 82.1
P-U-U-P('92) Maize Aug. 23 81 20.3 85 20.6 81.1
P-U-U-P('92) Job’s tears Aug. 23 84 21.3 86 20.7 79.7

P :paddy, U : upland
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Table 5. Characters related with rice grain quality in different rotation system in 1991-1992

. . Brown rice apperarance(%) Alkali  Amylose Protein Hardness /
Rotation Rotation
system crops Perfect Green Imperfect spreading content content Mg /K Adhesive-
kernel  kernel kernel value(1-7) (%) (%) ness
P-P-P('91) Rice 88.7 7.4 3.9 5.3 20.6 8.40 1.27 0.109
P-U-P('91) Soybean 72.4 22.9 4.7 5.4 20.9 8.59 1.17 0.143
P-U-P("91) Maize 73.8 23.3 2.9 5.7 21.0 8.47 1.24 0.121
P-U-P(’91) Job’s tears 69.2 26.4 4.4 5.6 21.1 8.98 1.21 0.125
P-P-P-P(92) Rice 90.0 8.7 1.3 5.2 19.7 8.02 1.21 0.142
P-U-U-P('92) Soybean 77.6 20.1 2.3 5.2 20.0 8.56 1.19 0.152
P-U-U-P('92) Maize 78.0 18.7 3.3 5.5 19.4 8.54 1.19 0.139
P-U-U-P('92) Job’s tears 64.4 29.2 6.4 5.6 19.5 8.34 1.20 0.139
P : paddy, U : upland
Table 6. Growth and yield of soybean in different rotation system from 1990 to 1992
Rotati Fl . No. of No. of No. of main 100 Grain
ota ron o;vi:rmg branches pods  stem nodes seed yield Index
system ate /plant /plant /plant wt.(g) (kg /10a)

P-U(’91) Jul. 19 43 32.0 11.9 24.5 291 100

P.U-UC91) Jul. 20 53 32.7 11.8 23.1 257 88

P-U-U-U("91) Jul. 20 3.1 37.5 13.7 32.3 235 81

P-U-P-U(91) Jul. 21 3.6 40.8 13.4 32.3 300 103

P : paddy, U : upland
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Table 7. Growth and yield of food corn(GCB?70) in different rotation system from 1990 to 1992

Rotation Sitking Stem Ear Corn Ratio Grain yield(10a)
system date length(cm) height(cm) borer(0-9) of ear(%) No, of ears Ear wt.(g) Index

P-U(’90) Jul. 18 115 28 5 52 3647 293 100

P-U-UC91)  Jul. 16 165 . 58 3 83 5833 887 303

P-U-U-U('92) Jul. 17 168 " .56 2 100 6750 1343 458

P-U-P-U(92)  Jul. 17 143 43 2 94 6306 1031 352
P : paddy, U : upland
Table 8. Growth and vield of field corn(Suweon 19) in different rotation system in 1991~ 1992
Rotation Silking Stem Ear height Ratio Yield(kg /10a)

system date length(cm) (cm) of ear(%) Soiling Hay Index
P-U-U(’91) Jul. 24 232 128 33.6 5,087 1,733 100
P-U-U-U(’92) -_Jul. 26 .270 136 85.0 4,639 1,670 96
P-U-P-U('92) Jul. 27 244 121 98.3 4,528 1,569 90
P : paddy, U : upand
Table 9. Growth and yield of Job’s tears in different rotation system from 1990 to 1992

Rotation Seeding Heading Plant Grass leaf No. of spikelet 100 grain Grain yield Ind
system date date  height(cm) roller(0-9) /panicle wt.(g) (kg /10a) N9
P-U(’90) May 9 Aug. 9 203 0 70 10.0 298 100
P-U-UCSL)  May9  Jul. 26 232 4 51 10.7 244 82
P-U-U-U('92) May 19 Jul. 31 210 3 64 10.1 238 80
P-U-P-U('92) May 19 Aug. 6 198 3 60 9.2 220 76

P : paddy, U : upland
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Table 10. Dominant weed species and their number in different rotation system in 1992

Rotation  Present No. of No. of . .
system crops  species /m? Weeds /m? Dominant weeds(%)
P-P-P-P Rice 12 145 Scirpus juncoides Roxb.(32), Eleocharis kuroguwai Ohwi(29),
(100) (100) Echinochloa crusgallis(20)
P-U-U-P Rice 5 11 Cyperus serotinus Rottb.(68), Monochoria vaginalis Presl.(15),
(42) (8) Echinochloa crusgalli(14)
Soybean 7 97 Cardamine flexuosa with.(39), Chenopodium album var.(36),
Echinochloa crusgalli(16)
Maize 9 131 Digitaria sanguinalis(48), Echinochloa crusgalli(12),
P-U-U-U Cyperus serotinus Rotth.(11)
Job’s tears 11 420 Digitaria sanguinalis(51), Cyperus serotinus Rottb.(16),
Echinochloa crusgallis(14)
Total 27 648
(100) (100)
Soybean 5 31 Echinochloa crusgallis(69), Cardamine flexuosa with.(25),
Digitaria sanguinalis(3)
P-U-P-U Maize 4 28 Echinochloa crusgalli(70), Cardamine flexuosa with.(16).
Digitaria sanguinalis(13)
Job's tears 6 83 Digitaria sanguinalis(53), Miscanthus purpurascens Rendle(18),
Echinochloa crusgallis(12)
Total 15 142
(56) (22)

( ) :Ratio of each species compared with number of weeds
P : paddy, U : upland
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Table 11. Characters of soil physical propeter-
ties in different rotation system in

1992

Rotation Soil  Bulk Porosity Three phase(%)
system depth densxty (%) Solid qumd Air
(cm) (g/cm®)

P-P-P-P 010 132 50.1 49.9 461 4.0

1020 1.37 483 518 451 3.2 5.

P-U-U-P 010 1.26 525 475 463 6.2
10-20  1.29 51.4 487 449 65

P-UP-U 010 139 47.8 524 430 48

10-20  1.53 428 57.7 39.7 31
P-U-U-U 010 133 499 50.2 379 12.0

1020 1.35 49.2 50.8 39.0 10.2 6

P : paddy, U :6upland
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