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Fig 1. Changes of soil pH value under different cropping systems.
Cropping season ; 0-Before test, 1-1'st crop season,
2-2'nd crop season, 3-Fall crop season. Ri-rice,
SB-soybean, MZ-corn, GM-seshania, SG-sorghum.
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Changes of soil organic matter under different cropping systems.
Cropping season ; 0-Before test, 1-1'st crop season,

2-2'nd crop season, 3-Fall crop season. Ri-rice,

SB-soybean, MZ-corn, GM-sesbania, SG-sorghum.
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Changes of soil available P,0s under different cropping systems.
Cropping season ; 0-Before test, 1-1'st crop season,

2-2'nd crop season, 3-Fall crop season. Ri-rice,

SB-soybean, MZ-corn, GM-sesbania, SG-sorghum.
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Fig 4. Changes of soil available K;,0 under different cropping systems.
Cropping season ; 0-Before test, 1-1'st crop season,
2-2'nd crop season, 3-Fall crop season. Ri-rice,
SB-soybean, MZ-corn, GM-sesbania, SG-sorghum.

£ 1. FEBHEHE DIEREEE
Table 1. Bulk density of soil in different cropping systems

#OE # T B R B %

Bulk density of soil (g/cm®)
Cropping systems
1987 1988 1989 1990

A, IKFE—KFE 1.52 1.43 1.41 1.40
Rice-Rice

B. KFE—RE—EXK 1.56 1.66 1.33 1.33
Rice-Soybean-Corn

C. /KB—HF-EXK 1.55 1.43 1.40 1.31
Rice-Sesbania-Corn

D. kT —/KM—EXk 1.49 1.44 1.42 1.40
Soybean-Rice-Corn

E. @R -ERER XX 1.48 1.58 1.30 1.42
Sorghum-Ratoon sorghum-Corn

F. R-KE—-FEX 1.41 1.61 1.53 1.30

Sorghum-Soybean-Corn
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® 2. TEPHESIEZEMERRT TR

Table 2. Analysis of variance of crops grain yield in different cropping systems

Grain yield
Source of Df
variation Ist 2nd Spring Summer Fall
rice rice sorghum soybean corn
Year 4 * % * ¥ L5 * % %
Error a 10
Treat.A B C 2 Ns
AD 1 *k
EF 1 .
BF 1 NS
BCDEF 4 *
Year X Treat. (8,4,4,4,16) - NS % . NS * % » **

*, #* Significant at P=0.05 and 0.01 levels, respectivelly'Z :
NS; Not significant at P=0.05"
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# 3. TRBHERE 2 KBREERFEE (1986~1990)
Table 3. The agronomic characteristics of rice in different systems
HoEO# £HERE e B — Tl REER THHE % gk
Growth ~ Plant Panicle No. of grain Fertility 1000 grain Remarks

Cropping systems duration height number per panicle weight
(day) (cm) (%) (g)
— 0 {E
Ist crop
A KRG —KHE 151 99 21 84 91 24.0 HER A
Rice-Rice
B.KE—AE—-EX 120 94 23 65 91 23.5 BB
Rice-Soybean-Corn
C.okf—HE-EX 123 100 23 82 90 24.7 B3
Rice-Sesbania-Corn
—Z B 1E
2nd crop
A 7KAA—/KHE 111 98 15 92 84 25.0 PERATA
Rice-Rice
D.RE—KE-Ek 95 94 15 84 83 21.0 LI 2]
Soybean-Rice-Corn
# 4. TEBHERIEZKEER
Table 4. The grain yield of rice in different cropping systenms
O moa E R Ty W
_ Grain yield (kg/ha) Average Index
Cropping systems
1986 1987 1988 1989 1990 (kg/ha) (%)
— 1 1F
1st crop
A JKFE — K 6,264° 6,641* 6,017* 6,541° 5,298% 6,152 100
Rice-Rice .
B.A—KE—-EXK 6,306* 6,341* 5,599* 6,346 5,833% 6,085 ' 99
Rice-Soybean-Corn
C.KM—HE—EX 6,185 6,751* 6,037* 6,376 6,295 6,329 - 103
Rice-Seshania-Corn
—#fE
2nd crop
A ZKFE —KHE 3,095* 4,475* 5,809* 3,517* 5,508" 4,481 100
Rice-Rice
D. KE —KIG—FEK 3,583* 4,329* 5,389 3,460° 3,733° 4,099 91

Soybean-Rice-Corn

Values followed by the same letter do not differ significanly (P=0.05), according
to Duncan's multiple range grouping test.
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&= 5. TEHHEHECRRABMRTR (1986~1990)

Table 5. The agronomic charactenstics of sorghum in different cropping system

BOE w0 4HEHY HKE M O MTYEE T HE
) Growth Plant Panicle Panicle 1000 grain
Cropping systenm duration height length wei%ht weight
(day) (cm) (cm) (g (g)
& fF
Spring crop
E.ESR—-ERER—-EX 111 135 22.7 40.2 27.99
Sorghum-Ratoon sorghum-Corn
F.aER-KE-EK 115 135 23.2 42.8 28.48
Sorghum-Soybean-Corn
=} (3
Summer crop
E. SR -BERERE -EX 93 141 24.8 36.72 28.4
Sorghum-Ratoon sorghum-Corn
# 6. THABHMERIECERER
Table 6. The grain yield of sorghum in different cropping systems
‘ T+ H f 3 & T B
Bt OfE W OE Grain yield (kg/ha) Average Index
Cropping systems 1986 1987 1988 1989 1990  (kg/ha) (%)
&5 fF
Spring crop
E.mR—-EiRESE— X 5,490° 5,059* 3,939° 3,996° 3,372% 4,371 100
Sorghum-Ratoon sorghum—Corn
F.ER-AE—-FK 6,009* 5,944* 5,708* 5,195 3,774* 5,326 122
Sorghum-Soybean-Corn
=1 1
Summer crop
E. B -EREHE-EX 2,825 2,333 2,017 1,688 2,129 2,198 50

Sorghum-Ratoon sorghum-Corn

Values followed by the same letter do not differ significanly (P=0.05) according
to Duncan's, multiple range grouping test.
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£ 7. TEBHEHEC KEABEMIRFRE (1986~1990)

Table 7. The agronomic characteristics of soybean in different cropping systems.

B OE @ EEHE B @& HEH —HRTHEHE " A E
. Growth Plant Pod per Grain yield 100 grain
Cropping systems duration height plant per plant weight
(day) (cm g (g)
& {F
Spring crop
D. KB —7kE—EXK 104 45 .48 41.13 11.01 13.23
Soybean-Rice-Corn .
= (3
Summer crop
B~ KE—EXRK 94 50.39 64.26 12.71 11.40
Rice-Soybean—-Corn
F.ER~KE—-Fk 96 50.71 68.33 13.23 11.47

Sorghum-Soybean-Corn

#* 8. TRAMEHECAREZER

Table 8. The grain yield of soybean in different cropping systems

¥ " 23 & o ) 18 %
B OE ® OE Grain yield (kg/ha) Average  Index
Cropping systems 1986 1987 1988 1989 1990 (kg/ha) (%)
H fF
Spring crop
D.KE—KE-EXK 2,365 3,523 2,638 1,747 996 2,254 103
Soybean-Rice-Corn
=} E
Summer crop
B./KM—KE —EXK 1,833% 2,349 2,314* 3,197° 1,237° 2,186 100
Rice-Soybean-Corn
FER-AKE-EX 2,228* 2,985* 2,343* 2,521* 1,314° 2,218 104

Sorghum-Soybean—Corn

Values followed by the same letter do not differ significanly (P=0.05) according
to Duncan's, multiple range grouping test.
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#® 9. HFHECHEER

Table 9. The grain yield of summer sesbania

B otE g e & Ry
Grain yield (kg/ha) Average

Cropping systems
' 1986 1987 1988 1989 1990 (kg/ha)
C.AkMB—HE-EX 39,833 29,855 21,330 27,933 35,017 30,794

Rice-Sesbania-Corn

# 10. AHEBHEHEZ REEERFEE (1986~1990)
Table 10. The agronmic characteristics of corn in different cropping systems
BFHE #HMaE ME SHTE RBNE SHETESR

&
O W OE Growth  Plant Panicle Panicle Shelling Grain yield
duration height length wegggt per%ent per plant

Cropping systems (day) (em)  (cm) g %) (g
B.K—KE—EXK 134 185 14.85 161 79 130
Rice-Soybean-Corn
C.AKM—HE Tk 127 206 13.66 175 82 154
Rice—Sesbania—Corn
D.RE—KE—-EH 140 183 14.90 176 71 128
Soybean-Rice-Corn
EER-EIRER X 131 189 12.94 138 82 131
Sorghum-Ratoon-Corn
sorghum
F.ER-KE-EX 137 190 14.76 159 79 129

Sorghum-Soybean-Corn

5.8 kK ¢
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& 1. TRIBHEHEIKEIRER

Table 11. The grain yield of fall crop corn in different cropping systenms

¥ ® B B LB
B OF # B Grain yield (kg/ha) Average Index
. : (kg/ha) (%)
Cropping systems 1986 1987 1988 1989 1990
B. Ki— AT —Ek 7,232 3,352% 6,472° 4,620° 5,677 5,471 99
Rice-Soybean-Corn
C. /KfE—H#E—-EX 8,483  4,943* 9,025* 5,205° 863322 7,198 131
Rice-Sesbania-Corn
D. KT —/KE— Tk 7,671  2,890° 5,721° 6,727* 5,131¢ 5,508 100
Soybean-Rice-Corn
E. BR-ERER—-EX 7,675 4,921 7,973° 3,977°  7,798% 6,469 117
Sorghum-Ratoon-Corn
sorghum
F. BR-KH-E% 7,522 3,062° 6,306 5,400% 6,585 5,775 105

Sorghum-Soybean-Corn

Values followed by the same letter do not differ significanly (P=0.05), according
to Duncan's, multiple range grouping test.
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£ 12. THEHBHEHERFHAEMKIB T otiR
Table 12. Analysis of variance of crops net-income
Net return
Source of variation Df
: Ist 2nd Fall Year
crop crop crop
Year 4 * % *k * ok * ¥
Error a 10
TReatment 5(4) * NS NS NS
Year X TReatment 20 (16) * o % *
Error 50
+, ++ Significant at P=0.05 and 0.01 levels, respectively .
NS Not significant at P=0.05.
% 13, TEHEHES EYHiR B (1986~1990)
Table 13. Comparison on crop net-income in different cropping systems.
#OoE W B —IAfE H— ek ZHAfE  RkEfE THifE B HAfEAR AL
Compare with 1st rice + Compare with 2nd rice
Cropping systems Ist - 2nd Fall FRHEL(E
crop B B crop crop H B |
Index Difference Index Difference
(NT$/ha) (%) (NT$/ha)  (NT$/ha) (NT$/ha) (NT$/ha) (%) (NT$/ha )
A, KM KRG 31,892 100 - 16,020 - 16,020 100 -
Rice-Rice
B. KB-KE-EX 33,189 104 +1,297 11,284 23,478 34,732 217 +18,712
Rice-Soybean-Corn
C. Af—HE-EX 35,882 112 +3,990 —7,427 38,270 30,643 191 +14,623
Rice-Sesbania-Corn
D. RKE-AME-FEX 10,904 34 20,988 12,061 22,932 34,993 218 +18,973
Soybean-Rice-Corn
E. BR-ERER-FX 13,625 43 —18,267 —6,341 30,886 24,545 153 +8,525
Sorghum-Ratoon-Corn
sorghum
F. BR~KE-FX 23,260 73 —8,632 13,211 25,773 38,984 243 +22,964

Sorghum-Soybean—Corn
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% 4. HHEREZ MK (1986~1990)
Table 14. Comparison on net-income from different cropping systems in 1986-1990.

OE W OE MoK = T BH® WRA
. Net-income (NT$/ha) Average Index Difference

Cropping systems (NT$/ha) (%) (NT$/ha)

1986 1987 1988 1989 1990

A KB — KT 16,5714 31,757% 74,745 50,122 66,368% 47,912 100 —

Rice-Rice

B. k- KE —FEk 93,166 28,025%  72,480° 96,695* 49,387° 67,951 142  +20,039

Rice-Soybean-Corn

C.KE—HE—Ek 95,892° 37,775 70,725 61,993° 67,240 66,725 139  +18,813

Rice-Sesbania-Corn

D.AE—KBE—-EX 70,024¢ 19,268  88,111% 39,7819 12,298° 45,897 96 =2,015
Soybean-Rice-Corn

EER-BIRER-FX  87,485% 27,913%  32,429° 15,665° 27,359° 38,170 80  —9,742
Sorghum-Ratoon—Corn
sorghum

FER-KE-EX 115,0772 25,236 67,278 77,843% 25,785% 62,244 130 +14,332
Sorghum-Soybean-Corn

Values followed by the same letter do not differ significanly (P=0.05), according to Duncan's,
multiple range grouping test.
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Effect of Cropping System on the Soil Fertility,
Crop Yield and Farmers Income'

Lee, W. 1?2

Summary

This study- was conducted from 1986 to 1990 in the paddy field located in
Lutsao, Chiayi. The purpose of this study is to discuss the effect of rice and
upland crop rotation systems on the soil physical property, soil fertility, crop
yield and farimer's income, The rice-upland crop rotation systems included ; (A)
rice-rice {(check), (B) rice-soybean-corn, (C) rice-sesbania-corn, (D) soybean-rice-corn,
(E) sorghum-ratoon sorghum-corn, (F) sorghum-soybean-corn. The results of the
5-year experiments revealed that rice rotated with upland crops could improve
soil physical property, increase soil phosphorus content and crop productivity.
Rotation with sesbania increased yield of rice grain by 3%, corn kerneal in fall
crop by 31%. Sorghum rotated with soybean could increased sorghum grain yield
by 22%. From the consideration based on the availability of farmer labor, the
utilization of water sources, crop yield and the farmer s profit, the proper or
recommended rotation systems were . rice-soybean-corn ; rice-sesbania-corn and
sorghum-soybean-corn, their net returns were increased by 42%, 39% and 30%,
respectively, as compared with rice rotated with rice. The above rotation systems
could be served as reference for the more efficient use of water source supply,
and adjustment of paddy field utilization.
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