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FHEE % (organic farming)
B R 2 (natural farming)
B4 B2 (regenerative agriculture)
{E#% A B2 (low input agriculture)
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BHAREZ (alternative agriculture)
EYEERE (bio-dynamic agriculture)
V)2 (biological agriculture)

B4 EZ (renewable agriculture)
EREYHEE (organic bio-agriculture)
B4 F& % (wild farming)

#= & B2 (holistic farming)

REVFEAEZ (low resource farming)

A HBAUER 2 (ecological farming)

A FBME S (agro-ecological farming)
#7 & B #HZE (integrated farming)
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Table 1. Cropping systems and crops used in experiment.

Rotation 1988(1990) 1989(1991) 1990(1992)
System Summer Autumn Spring Summer Autumn Spring
I Green! Cabbage?: Sweet Paddy Beans Sweet
manure corn rice corn
II Green Sweet Beans Paddy Radish Beans
manure corn rice

I planted Tsuno-Kusa nemu(Sesbania roxburgii ).
2. Cabbage intercropped with legume in organic farming plot.
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Table 2. Comparison of crop yield under different farming methods in rotation I .

Crop CF! IF OF LSD

Cycle NO. Year Season Crops --- (t/ha) 5%
Cycle 1. 1988 Summer Green manure 19.53  19.53 19.53 —

Autumn Cabbage 81.08 82.24(+1.4)%2 61.60(-24.0) 4.00

1989  Spring Sweet corn 10. 52 9.84(-6.5) 11.43(+8.7) 1.52

Summer Paddy rice 4. 89 4.79(-2.0) 4.02(-17.8) 0.36

Autumn Vegetable soybean 6.26 6.81(+8.8) 7.24(+15.7) 0.61

1990  Spring Sweet corn 7.87 8.39(+6. 6) 8.22(+ 4.5) 0. 84

Cycle 2. Summer Green manure 26.38  25.00(-5.2) 26.88(+ 1.9) 1.23

Autumn Cabbage 70.94  67.92(-4.3) 63.25(-10.8) 3.67

1991  Spring Sweet corn 10.62 11.07(+4.2) 11.13(+ 4.8) 1.91

Summer Paddy rice 6.58 5.45(-17.1) 5.27(-19.9) 0.43

Autumn Processing bean 8.54 9.08(+ 6.3) 8.73(+ 2.2) 0. 66

1992  Spring Sweet corn 7.07 8.30(+17. 4) 8.92(+26.2) 0. 64

Cycle 3. Summer Green manure 36.63 34.63(- 5.5) 41.37(+12.9) 1. 46

Autumn Cabbage 64.72  56.39(-12.9) 45.91(-29.1) 4.02

1993  Spring Sweet corn 9.40 10.20(+ 8.5) 10.25(+ 9.0) 0.37

Summer Paddy rice 6.72 6.67(- 0.7) 6.78(+ 0.2) 0.18

Autumn Vegetable soybean 7.26 7.68(+ 5.7) 9.68(+33.3) 0.26

1994  Spring Sweet corn 9. 85 10.23(+ 3.9) 10.64(+ 8.0) 0.23

1. CF: Conventional farming; IF: Intermediate farming; OF: Organic farming
2 Increased or decreased percentage of yield in IF or OF over CF.

3. Cited from S.S. Huang et al., 1995.
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Table 3. Comparison of crop yield under different farming methods in rotation II.

Cycle Crop CF! IF OF LSD
NO. Year Season Crops (t/ha) 5%
Cycle 1. 1988  Summer Green manure 19.53 19.53 19.53 —
Autumn Sweet corn 11.70  12.47(+6.2)> 11.06(- 5.5) 1.52
1989 Spring  Vegetable soybean 5.68 5.89(+3.7) 5.08(-10.5) 0.51
Summer Paddy rice 5. 69 5.07(-11.0) 4.69(-17.9) 0.51
Autumn Radish 29.01 23.78(-18.0) 25.47(-12.3) 0.91

1990 Spring  Vegetable soybean 7.19 7.42(+43.2) 7.36(+ 2.4) 0.48

Cycle 2. Summer Green manure 25.00 22.88(-8.5) 21.75(-13.0) 1.68
Autumn Sweet corn 10. 13 9.96(-1.8) 9.43(- 6.9) 0.96

1991 Spring  Vegetable soybean 6.61 6.26(-6.3) 6.17(- 6.7) 0.46

Summer Paddy rice 4.77 5.23(49.6) 5.02(+ 5.3) 1.64

Autumn Radish 29.14 26.42(- 9.3) 24.63(-15.5) 0.87

1992 Spring  Vegetable soybean 6.99 6.97(- 0.3) 6.75(- 3.5) 1.01

Cycle 3. Summer Green manure 37.62 33.62(-10.6) 42.00(+11.6) 1.56
Autumn Sweet corn 8.89 8.49(- 4.5) 8.38(- 5.7) 0.13

1993  Spring  Vegetable soybean 6.09 5.13(-15.8) 5.10(-16.3) 0.15

Summer Paddy rice 7.13 6.73(- 5.7) 6.99(- 2.0) 0.14

Autumn Radish 37.09 25.45(-31.4) 21.29(-42.6) 0.71

1994 Spring  Vegetable soybean 6.98 6.85(- 1.9) 6.56(- 6.0) 0.20

1.2.3. Same as table 2.
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Fig.2. Comparison of production profit by using different farming under two rotation system.

(51 B #%,1995)
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Table 4. The infection rates of disease and insect at maturing stage of crops in rotation I .

Crop Disease infection Insect infection
Cycle NO. Year Season  Crops CF! IF OF CF! IF OF
(%)--
Cycle 1. 1988 Summer Green manure — — — —
Autumn Cabbage 37.0  27.5 7.5 2.5 10.0 65.3
1989  Spring Sweet corn 7.0 11.0 26.6 3.1 5.2 350
Summer Paddy rice 18.8 32.5 45.4 22.8 43.2 58.6
Autumn  Vegetable soybean 1.5 56.3 6.1 4.2 19.8 38.5
1990 Spring Sweet corn 16.8 24.6 56.8 8.5 12.6 31.2
Cycle 2. Summer Green manure - - - — - —
Autumn  Cabbage 18.0 21.5 11.0 14.0 13.5 40.5
1991 Spring Sweet corn 80.5 100.0 64.0 37.5 70.0 78.0
Summer Paddy rice 63.2 35.1 40.7 28.7 15.0 38.8
Autumn  Processing bean 14.2  28.6 82.4 8.5 12.2 28.8
1992 Spring Sweet corn 100.0 80.4 70.6 66.5 89.0 90.5
Cycle 3. Summer Green manure - - - — — —
Autumn  Cabbage 45.0 47.5 37.5 27.5 32.0 30.0
1993  Spring Sweet corn 16.4 18.7 24.3 100.0 100.0 98.3
Summer Paddy rice 14.6 24.3 26.5 11.5 13.2 16.4
Autumn  Vegetable soybean 97.4 95.3 64.7 79.4 89.6 100.0
1994 Spring Sweet corn 100.0 100.0 92.7 100.0 100.0 80.3

1

Same as table 2.
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Table 5. The infection rates of disease and insect at maturing stage of crops in rotation II.

Crop Disease infection Insect infection
Cycle NO. Year Season Crops CF! IF OF CF! IF OF
(%)
Cycle 1. 1988 Summer Green manure — — — — — —
Autumn Sweet corn 72.9 87.2 90.1 21.8 25.3 32.3
1989 Spring  Vegetable soybean 6.1 4.4 16.2 16.3 22.4 100.0
Summer Paddy rice 12.2 28.3 37.8 19.9 30.7 68.5
Autumn Radish 6.0 2.2 3.1 2.3 5.5 32.0
1990 Spring  Vegetable soybean 6.0 11.2 21.6 11.4 18.6 42.2
Cycle 2. Summer Green manure — — — — — —
Autumn Sweet corn 92.3 93.0 85.0 25.0 40.0 55.0
1991 Spring  Vegetable soybean 48.8 84.2 95.0 38.0 62.5 75.0
Summer Paddy rice 100.0 80.5 68.9 10.0 13.8 21.3
Autumn Radish 15.6 6.0 2.0 36.0 47.6 100.0
1992 Spring  Vegetable soybean 16.3 10.0 11.3 27.5 56.0 65.0
Cycle 3. Summer Green manure — — — — — —
Autumn Sweet corn 15.0 35.0 35.0 87.5 77.5 67.5
1993 Spring  Vegetable soybean 4.0 7.5 12.0 4.2 11.5 24.0
Summer Paddy rice 11.2 15.6 21.4 9.1 12.6 14.9
Autumn Radish 14.3 2.4 5.1 100.0 100.0 100.0
1994 Spring  Vegetable soybean 0.0 0.0 2.5 12.5 15.0 42.5

L Same as table 2.
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Table 6. Comparsion of the occurence frequency in average weeds for crops under different farming

method.
Crops Rotation CF* IF OF
system NO./m?
Sweet R.I1(? 109( 100) 187(172) (3 361(331) (3
corn R.II(D 159( 100) 194( 122) 242(152)
Vegetable R.I(D 68(100) 96( 141) 139(204)
soybean R.II(? 157( 100) 310(197) 459(292)
Cabbage R.I(D 136( 100) 215(158) 251(251)
Raddish R.II(D 203( 100) 386( 190) 734(362)
Paddish R.I(D 21(100) 30(143) 64(305)
rice R.1I(D 18( 100) 24(133) 76(317)

(1,(2)- The average of 3,6 crops season, respectively.
(3)- Increase or decrease percentage in IF or SF over CF No. of weeds.
*  Same as table 2.
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Table 7. Comparsion of appearance and panel test under different farming methods for some upland

crops.
Crops Rotation Crop Farming Appearance Brix Panel test
system  season method e
Aroma Sweet- Flavor Color Total
ness
CF3 6.80 14.8 6.83 691 7.09 —  7.06
R.I  Spring? IF 6.99 15.4  6.74 7.12 7.01 —  17.01
Sweet OF 6.72 16.1 7.01 7.31 7.25 — 1.25
corn CF 7.46 141 679 6.94 693 —  17.26
RII  Autumn I F 7.30 155 6.72 7.05 7.08 —  7.45
OF 7. 11 16.2 6.96 7.40 6.97 — 1.53
CF 7.25 — 6.91 6.95 6.71 6.74 6.77
R I  Autumn IF 7.36 — 6.95 6.89 679 6.73 6.85
Vegetable OF 7.29 — 7.10 6.9 6.93 6.49 6.77
soybean
CF 7.61 — 7.03 7.19  7.29 7.62 7.54
RII  Spring® IF 7.37 — 7.05 7.22  7.25 7.31 17.39
OF 7.28 — 7.37 7.61  7.60 7.00 7.52
. CF 7. 89 — 6.93 6.8 7.36 7.04 7.16
P
oo R T Auwumn 1F 7.46 — 695 680 676 687 6.86
OF 6. 32 — 7.03 6.94 6.53 6.78 6.80

1.2 The average of 3 and 6 crops season, respectively.
3. Same as table 2.
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Table 8. Comparsion of appearance and panel test under different farming methods for some

vegetables.
Crops Rotation Crop Farming Appearance Panel test
system season method
sweet- Flavor Texture Color Total
ness
CF 7.78 6. 65 6.64 —  6.90
[ 1
Cabbage R. I Autumn IF 7.53 7.02 6. 86 —  1.27
OF 6. 88 7.41 7.26 — 7.61
CF 6.73 6. 86 6.52 6.57 — 6.63
Radish R.II Autumn! I F 6.39 6.79 .87 6. 69 — 6. 62
Autumn OF 6.54 6.72 7.18 674 — 6.9

! The average of 3 crops season.
2- Same as table 2.
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Table 9. The changes of surface soil bulk density, total porosity and aggregate stability

Sampling Rotation system Rotation system II
time

cF)  IF OF LSD 5% CF(D IF OF LSD 5%

Bulk density Mg m™3

Sep., 89 1.39 1. 42 1.37 0. 08 1.38 1.42 1.30 0.19
May., 94 1.33 1.29 1.19 0. 06 1.32 1.30 1.29 0.08

Total porosity

Sep., 89 0.463 0.435 0.460 0.002 0.448 0.430 0.445 0.015
May., 94 0.506 0.520 0.546 0.021 0.496 0.494 0.510 0.025

Aggregate stability
—_— % —_
Sep., 89 21.9 24.4 23.9 4.2 19.9 21.4 21.4 3.8
May., 94 23.8 26. 8 34.1 2.5 21.3 30.5 32.3 2.6

(1) CF: Conventional farming; IF: Intermediate farming; OF: Organic farming.
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Table 10. The changes of surface soil pH, organic matter, cation exchange and total nitrogen sampled

at crops harvest.

Sampling Rotation system [ Rotation system II
time
CF IF OF CF IF OF
Soil PH
Chishan area
1988, Oct. 6.9 6.5 6.8 6.4 6.5 6.7
1994, May. .9 7.4 7.3 6.3 7.4 7.2
Lutsao area
1988, Oct. 6.6 — 6.2 5.7 — 6.5
1994, May. 5.5 7.1 7.3 6.0 7.2 7.6

Soil organic matter g Kg'l soil

Chishan area

1988, Oct. 22.9 18.6 23.3 8.3 22.3 23.3 21.8 6.6
1994, May. 21.1 26.1 39.2 4.8 20.8 24.6 35.0

Lutsao area
1988, Oct. 14. 1 — 13.1 5.3 14.9 — 17.5 6.5
1994, May. 14.1 18.8 24.2 3.8 15.4 19.3 19.5 1.3

Soil total nitrogen g N Kg'1 soil

Chishan area

1988, Oct. 1.5 1.6 1.7 0.1 1.6 1.7 1.6 0.2
1994, May. 1.2 1.7 2.2 0.3 1.3 1.5 1.8

Lutsao area
1988, Oct. 0.9 — 1.1 0.3 1.0 — 1.0 0.2
1994, May. 0.9 1.1 1.3 0.2 1.0 1.2 1.2 0.1

CEC cmol Kg! soil

Chishan area

1988, Oct. 8.00 8.32 9.48 — 7. 80 7.93 8.71 —

1994, May. 8.08 8.72 9.78 0.81 9.07 9.44 10.83 0.84
Lutsao area

1988, Oct. 9.22 — 10. 32 — 9.71 — 10. 22 —

1994, May. 10.04 11.17 11.10 1.60 10.65 12.13 12.34 1.51

(1) Same as in Table 9.
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Table 11. The changes of surface soil available phosphorus exchangeable potassium and calcium, and
extractable zinc sampled at crops harvest.

Sampling Rotation system I Rotation system II

time
CF(D IF OF LSD 5% cpD IF OF LSD 5%

P mg Kg‘1 soil

Chishan area

1988, Oct. 105 96 104 17 111 116 86 37

1994, May. 70 93 121 14 71 128 174 11
Lutsao area

1988, Oct. 16 - 28 6 28 — 17 8

1994, May. 27 43 74 20 31 45 57 13

K cmol Kg'1 soil
Chishan area

1988, Oct. 0.22 0.27 0.27 0.06 0.24 0.28 0.30 0.06
1994, May. 0.22 0.28 0.46 0.06 0.24 0.40 0.56 0.13
Lutsao area
1988, Oct. 0.25 — 0.30 0.03 0.30 — 0.26 0.10
1994, May. 0.28 0. 36 0.45 0.12 0.32 0.44 0.48 0.07
Ca cmol Kg‘1 soil
Chishan area
1988, Oct. 5.69 5.31 6.60 0.82 4.64 5.25 6.34 0.56
1994, May. 3.42 6.02 8.80 1.15 3.23  5.56 7.85 1.12
Lutsao area
1988, Oct. 5.02 — 5.06 1.06 4.52 — 6.03 0.43
1994, May. 3.39 5.35 5.26 1.27 2.91 4.21 4.87 1.90
Zn mg Kg‘1 soil
Chishan area
1988, Oct. 9.4 8.7 11.5 2.3 8.5 9.0 10.2 2.1
1994, May. 10.3 19.7 30.6 .4 8.7 16.6 27.2 2.5
Lutsao area
1988, Oct. 6.9 — 7.1 0.1 6.9 - 7.4 1.2
1994, May. .1 11.2 17.0 3.8 5.7 8.8 11.0 1.6

‘1) Same as in Table 9.
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Table 12. The nitrogen and zinc content of crops at harvest.

Sampling Rotation system I Rotation system II
time

Crops CF) IF OF LSD5% Crops cF)  IF  OF LSD5%

N %

Chishan area

1989, Cabbage 2.41 1.63 1.61 0.38 Sweet 1.97 1.70 1.91 0.43
Jan. (Leaves) corn

(Ears)
1989, Rice 1.20 1.12 0.99 0.15 Rice 1.13 1.17 0.99 0.04
Sep. (Grain) (Grain)
1993, Rice 1.04 1.09 1.07 0.22 Rice 1.29 1.11 1.18 0.22
Sep. (Grain) (Grain)
1994, Vegetable 3,88 3.82 3.81 0.16 Rodish 2.03 2.28 1.94 0.34
Jan. soybean (Root)

(Pod)

Zn mg Kg'1 crop
Chishan area

1989, Cabbage 29.39 19.26 19.97 7.26 Sweet 27.70 26.80 30.49 4.90

Jan. (Leaves) corn
(Ears)
1994, Sweet  40.45 34.06 41.30 14.08 Vegetable 25.07 43.05 39.02 12.08
May. corn soybean
(Ears) (Pod)

(1) Same as in Table 9.
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Organic Farming and Its Experiment in Taiwan

The definitions of organic farming are diversified based on the principles emphasized. In
general, organic farming system are a range of technological and management options used on farms
striving to reutilize nature resources, protect ecological environment, conserve energy, reduce
pollution, maintain soil productivity, and produce safety and healthy crops. Therefore, the practices
including crop rotation, intercroping, biological protection, and microbial fertilizers were used to
some experimental fields located in the middle and the southern parts of Taiwan, in order to
investigate the suitability of the system.

The combined results showed that (1)the yield and qualities of crops in the field under organic
system were similar or a little superior, but the apparent exhibition was worse than, and the number of
pests diseases and weeds were higher than, those in the fields under conventional system; (2) the
physical and chemical properties as well as microbial activities in the soils were improved by applying
high dose of composts, however, some elements were also found to be accumulated; (3) both beneficial
and harmful effects were found intercroping by various crops. Synergistic crops on intercroping
system must be established and (4) encourage farmers to make composts will be good for developing
organic farming system.

Some suggestions were described in the papers in developing a sucessful organic farming or an

alternative organic farming system in Taiwan to satisfy the needs of consummers and producers.

Key words . Organic farming, Field management, Soil.
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