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Table 1. Cropping systems and their cultivated crops in this experiment

Cropping Y ear Cropping sequence
system Summer Autumn  Spring Summer  Autumn  Spring
Green' Sweet  Paddy Vegetable Sweet
1988-1994 Cabbage _ y ™
R manure corn rice soybear? corn
' Green Paddy Vegetable
1994-1999 L ettuce Corn _ Corn
manure rice soybean
Green Sweet Vegetable Padd Vegetable
1988-1994 eg Y Radish Y
R Manure corn soybean rice soybean
2
Green Sweet  Vegetabl Padd
1994-1999 egeane . y Vegetable P?ddy
manure corn soybean rice soybean rice

1.Planted Tsuno-Kusa nemu (Sesbanin roxburgii).
2.Since the vegetable soybean grew poorly in 1991, a processing bush bean was planted.

2.
Table 2. Rates of chemical fertilizer used in crops
Crops N P05 K,O
(kg/ha) (kg/ha) (kg/ha)

Sweset corn (corn) 178 56 60
Vegetable soybean 60 72 60
Cabbage 200 32 70
Radish 150 100 108
L ettuce 255 218 182

Paddy rice 120 40 60




77

83

9.22t/ha

(
(8.46t/ha)

(6.42t/ha)

QY
77 6
( 3
( )
6
( )
(10.10t/ha)
(
6
) (1
(7.24t/ha)
88

16.33t/ha

(9.67t/ha)

(6.59t/ha)

6.17

235

14.07t/ha

21.3

6.76



12.27

(3 4
3.
Table 3. Comparison of crop yield under different farmings in cropping system
Crop CF IF OF
Cyde Year n Crop (Uha) (Uha) (Uha)
1st. 1988 Summer Green manure 1953 19.53 1953
Autumn  Cabbage 81.08  82.24(+1.4)% 61.60(- 24.0)
1989 Spring Sweet corn 10.52 9.84(-6.5) 11.43(+8.7)
Summer Paddy rice 4.89 479(-20) 4.02(-17.8)
Autumn  Vegetable soybean 6.26 6.81(+8.8) 7.24(+15.7)
2nd. 1990 Spring  Sweet corn 7.87 8.39(+6.6) 8.22(+4.5)
Summer  Green manure 26.38 25.00(-52) 26.88(+1.9)
Autumn  Cabbage 70.94 67.92(- 4.3) 63.25(- 10.8)
1991 Spring  Sweet corn 1062  11.07(+4.2) 11.13(+4.8)
Summer Paddy rice 6.58 545(-17.1) 5.27(-19.9)
Autumn  Processing bush bean 854 9.08(+ 6.3) 8.73(+2.2)
3rd. 1992 Spring  Sweet corn 7.07 8.30(+17.4) 8.92(+26.2)
Summer  Green manure 36.63 34.63(-5.5) 41.37(+12.9)
Autumn  Cabbage 64.72 56.39(- 12.9) 45.91(- 29.1)
1993 Spring  Sweet corn 940  10.20(+85) 10.25(+9.0)
Summer Paddy rice 6.72 6.67(-0.7) 6.78(+0.2)
Autumn  Vegetable soybean 7.26 7.68(+5.7) 9.68(+33.3)
4th. 1994 Spring  Sweet corn 985 10.23(+3.9) 10.64(+8.0)
Summer  Green manure 22.88 24.38(+6.5) 26.88(+17.4)
Autumn  Lettuce 1045 13.68(+30.9) 12.60(+20.6)
1995 Spring  Corn 1121 11.55(+3.0) 12.03(+7.3)
Summer Paddy rice 591 597(+1.0) 6.32(+7.0)
Autumn  Vegetable soybean 7.74 8.13(+5.0) 8.30(+33.3)
5th. 1996 Spring  Corn 1031  1051(+1.9) 10.61(+2.9)
Summer  Green manure 2598 33.85(+30.3) 32.47(+25.0)
Autumn  Lettuce 12.03  10.77(- 105) 13.97(+11.6)
1997 Spring  Corn 11.26 1062(-5.6) 1042(-7.5)
Summer Paddy rice 357 412(+154) 4.42(+23.8)
Autumn  Vegetable soybean 6.88 7.32(+6.4) 7.97(+15.8)
6th. 1998 Spring  Corn 7.83 8.00(+2.2) 8.29(+5.8)
Summer  Green manure 26.00 26.50(+1.9) 32.20(+23.8)
Autumn  Lettuce 1435 17.77(+23.8) 22.42(+56.2)
1999 Spring  Corn 774  852(+10.0) 7.49(-3.3
Summer Paddy rice 6.13 6.32(+3.1) 5.76(- 6.0)
Autumn  Vegetable soybean  Bird-damage Bird-damage Bird-damage

1.CF Conventiona farming IF

Intermediate farming OF Organic farming.

2.Figure in the parenthesis indicated yield increase or decrease by percentage over CF.
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Table 4. Comparison of crop yield under different farmings in cropping system

Crop CF IF OF
Cycle Year Crop (tha) (tha) (tha)

1st. 1988 Summer Green manure 19.53 19.53 19.53
Autumn Sweet corn 11.70 12.47(+6.2)* 11.06(- 5.5)
1989 Spring  Vegetable soybean 5.68 5.89(+3.7) 5.08(- 10.5)
Summer Paddy rice 5.69 5.07(- 11.0) 4.69(- 17.9)
Autumn Radish 29.01 23.78(- 180)  2547(- 12.3)
2nd. 1990 Spring Vegetable soybean 7.19 7.42(+3.2) 7.36(+2.4)
Summer Green manure 25.00 2283(-85)  21.75(- 13.0)
Autumn Sweet corn 10.13 9.96(- 1.8) 9.43(- 6.9)
1991 Spring Vegetable soybean 6.61 6.26(- 6.3) 6.17(- 6.7)
Summer Paddy rice 477 5.23(+9.6) 5.02(+5.3)
Autumn Radish 29.14 2642(-9.3) 24.63(- 155)
3rd. 1992 Spring Vegetable soybean 6.99 6.97(- 0.3) 6.75(- 3.5)
Summer Green manure 37.62 33.62(-10.6) 42.00(+11.6)
Autumn Sweet corn 8.89 8.49(- 4.5) 8.38(-5.7)
1993 Spring Vegetable soybean 6.09 5.13(- 15.8) 5.10(- 16.3)
Summer Paddy rice 7.13 6.73(- 5.7) 6.99(- 2.0)
Autumn Radish 37.09 2545(-314)  21.29(- 42.6)
4th. 1994 Spring  Vegetable soybean 6.98 6.85(- 1.9) 6.56(- 6.0)
Summer Green manure 29.13 23.63(- 18.9) 29.25(+0.4)
Autumn Sweet corn 10.34 10.24(- 1.0) 9.27(- 10.3)
1995 Spring Paddy rice 6.01 557(- 7.3) 5.24(- 12.8)
Summer Paddy rice 5.95 6.18(+4.0) 6.25(+5.0)
Autumn V egetable soybean 7.85 7.88(+0.4) 8.20(+4.5)
5th. 1996 Spring Paddy rice 6.42 6.35(- 1.1) 6.48(+1.0)
Summer Green manure 26.30 27.30(+3.8) 27.78(+5.6)
Autumn Sweet corn 11.82 11.96(+1.2) 12.26(+3.8)
1997 Spring  Paddy rice 5.36 5.01(- 6.6) 5.59(+4.3)
Summer Paddy rice 2.24 3.26(+45.3) 3.67(+63.8)
Autumn V egetable soybean 9.01 9.65(+7.1) 9.07(+0.7)
6th. 1998 Spring Paddy rice 477 4.18(- 12.4) 4.19(- 12.2)
Summer Green manure 29.70 33.10(+11.4)  34.60(+16.5)
Autumn Sweet corn 8.67 8.79(+1.4) 8.54(- 1.8)
1999 Spring Paddy rice 6.36 5.81(- 8.7) 5.07(- 20.3)
Summer Paddy rice 6.20 6.45(+4.1) 6.23(+0.6)
Autumn Vegetable soybean Bird-damage Birddamage  Bird-damage

1.CF Conventional farming IF Intermediate faaming OF Organic farming.

2.Figure in the parenthesis indicated yield increase or decrease by percentage over CF.
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Table 5. Comparison of green manure on the growth under different farmings in cropping
system (1998, summel)

(cm) @ @ @

CF 225 111 9 12
R: IF 223 126 112 14
OF 228 131 116 15
CF 212 120 108 12
R, IF 226 124 111 13

OF 229 132 118 14




6.
Table 6. Comparison of |ettuce on the growth under different farmings in cropping system
(1998, Autumn)

(cm) @ () @

CF 44 472 450 2

R; IF 50 539 517 2
OF 62 759 729 30

7.
Table 7. Comparison of sweet corn on the growth under different farmings in cropping
system (1998, Autumn)

(cm) (cm) () @ ()

CF 187 216 249 381 38

R, IF 187 21.2 266 421 37
OF 191 214 227 373 31

8.
Table 8. Comparison of corn on the growth under different farmings in cropping system

(1999, Spring)

(cm) (cm) () (%) %) (/)
CF 312 22.7 265 56.8 61 12.0
R; IF 316 2.4 280 44.3 72 12.3
OF 282 20.8 245 48.7 74 10.7

0.
Table 9. Comparison of paddy rice on the growth under different farmings in cropping
system (1999, Spring)

(m) () (m (9 () () %) @

CF 100 24 180 329 113 108 960 26.8
R, IF 92 15 185 365 119 114 9.7 278
OF 92 14 181 358 115 110 954 275




10.

Table 10. Comparison of paddy rice on the growth under different farmings in cropping
system (1999, Summer)

em () (m (@© () () ) O

CF 106 171 198 455 145 125 8.9 258
R: IF 108 183 195 477 137 132 9%.0 265
OF 108 183 201 348 137 122 9%.0 258
CF 106 176 191 400 114 111 971 253
R, IF 108 176 196 426 125 120 %.1 257
OF 108 187 201 479 147 141 %8 2565

11

Table 11. Comparison of vegetable soybean on the growth under different farmings
(1999, Autumn)

(cm) () @ @ @ ()

CF 39.8 7.2 13.72 29.46 2.56 14.6
R; IF 46.4 9.8 22.02 37.84 2.56 20.6
OF 42.8 14.0 26.66 48.64 384 17.8
CF 40.0 104 20.66 39.28 2.78 19.6
R, IF 494 10.8 24.78 47.10 3.52 21.0
OF 44.0 6.2 14.06 31.36 314 18.0
77 87
12
pH
1. pH pH
(Ry) (R2) pH
(OF) (IF) (CF)
pH R16.47 Ry5.75 6.60
013 085 pH
( 12 1)



(OF)

41.91g kg1l
( 12 2)
3.
pH (
12 3)
4,
10
0.13cmol kg1
( 12 4)
S. R1 R2
( 12 5 6)
12.
Table 12. The chemica property of surface soil before and after oxperiment in different
rotation system
1998
Characteristics (units) 1988 Rotation system Rotation system
CF IF OF CF IF OF
pH (1:1) 660 647 748 752 575 705 707
Organic matter (g kg™) 2340 2231 2565 3320 2137 2841 41091
Bray No.1 P (mg kg™) 96.00 107.00 14300 19800 175.00 183.00 208.00
Exchangesble K (cmol kg') 022 017 031 034 013 030 040
Exchangeable Ca
1 531 444 802 1163 450 767 1207
(cmol kg™)
Exchangeable Mg
4 081 061 098 114 057 087 120
(cmol kg™)

CF Conventional farmimg; IF  Intermediate farmimg; OF Organic farming
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Establishment of Crop Rotation System for
Organic Farming'

H. S. Hsu and Y. H. Tsai’

Abstract

In order to slow down the impacts of agricultural production on environment
and to produce good quality of foods, the organic farming has become a topic of
great concern among the farmers and the consumers in Taiwan. At present, the
main problems for organic farming including higher price of organic fertilizers,
hard to control of the diseases, insect pests and weeds. Thus organic farming is
facing difficulties such as low yielding capacity, poor appearance of the organic
produces and higher production cost. After a long term of experiments, the results
indicated that the intermediate farming, of which both of the chemical and organic
materials were applied, may be more feasible than the others. However, if we can
solve the problems of organic farming gradualy, it is believed that there is still
some rooms for organic farming to be developed. In this paper, we will discuss
some techniques relating to cropping systems which can be applied in organic
farming.

In the first six years of the experiment, several popular crops in Chinan area
were chosen for experimental materials, some of them were infected by diseases
and insects severely, such as sweet corn and radish. After a series of discussion,
the crop patterns were adjusted in 1994. After 1994, the crops planted in cropping
system must be adapted to the local environment, while for the cropping
system , acrop pattern similar to the local farmers were planted for comparison.
The experimenta results showed that the crop yields obtained from the treatment
of organic farming were mostly higher than that of conventional farming,
indicating that the performance of the cropping system after adjustment, was
better than that of the cropping system . In addition, since the cabbage and
sweet corn were substituted by lettuce and corn in cropping syssem , the
damages from diseases and insects were under control. For cropping system
rice was the main crop in this cropping pattern, it was planted both for spring and
summer seasons. It was found that yield increase for the summer rice, based on the
yield of organic farming over conventional farming, was higher than the spring
rice. It revealed that summer season looks like a more suitable season for organic
rice production. Besides, the paddy field was found to be the best way for weed



control. It is also found that the upland crop after rice is tend to have smaller weed

population than others. Thus, it is important to have rice within the cropping
system.

It is generally understood that monoculture may reduce the yield and quality
of agricultural produces, especially the Solanum crops. For maintaining and
enhancing soil fertility, it used to apply cropping system. The function of cropping
system based on cropping sequences and the management of soil and fertilizer,
including the nutrient uptake, root excretion and the residue of the previous crop.
Studying the effect of previous crop on the yield of celery indicated that the total
amount of nutrient uptake of the previous crop did affect the yield of celery. For
example, lettuce, vegetable soybean and green onion had lower total amount of
nutrient uptake, their following crops obtained relatively higher yield. For green
manure (Sesbanin roxburgii), however, its total amount of nutrient uptake was
higher than that of celery, the yield of the following crop was till higher than
others. It probably means that the return of the whole plant of the green manure to
the soil may help the soil to reestablish its soil fertility. Therefore, for planning the
cropping systems, in addition to the market demand, the total amount of nutrient
uptake, residual parts of the previous crop, damages of diseases and insect pesrs,
weed control etc. should be considered. In fact, the organic farming is more
difficult than conventional farming at this stage, a detail planning is necessary for a
successful organic farming.

Key words: Cropping system, Organic farming, Yield, Weed, Diseases and Insect
pests
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