74 IKIFE SR8 S R e 2 L SR AIIRTIITSE 103 SRR 3w CAR

L4 ¥ FRAMTUS 0 ey 15
fEEE
HEES

R B e B R R A Ve S LA T ~ (EW R - R E Rk R IE
VigEk & - DURPEY) 2 B B 2 3R A - BFERIEA /ST © ASH oKk — fRAEH®E —
HHIRE 5 BUEH EOK — #RAEHE — BE ; CA&E — MICHE S £k s DB T —#HIEHE —
B K EALE R — #R I — & FE D — M IEHE — R EE S ER A - S
R MR EFDEM CH4T — MINHE — & ok 101 FHEAEEERE 5,143 27/
NERTE © 102 SEEEFH ER B AR TRE 8.9% » 103 EBIEAL B 4 LBl 10%
e BRI Eh 8%l B AKEMk L R B E AR AR il fEEER 5.2%K 7.8% - 101-103
TR VR 28 E AU IR s iR I 0.2-0.8% - B {ERE I A ERE R K & (FEEK &
ke E) DUEH A« ff FoKk — #RIEHTE — s & 11,729 75 AR - fEYIEME L
FKPEBHNR 240,283 Jo/AEHE R © InfEE X2 e DR B AL ok — # I — 1
i 2 N BRI 351,656 TEI% S 5 BEIE FOE LT — SRIEHHE — Bt 2 A ETF IS 327,559
TERLZ e
RASEER : PHERIE ~ FR/KE » 2T -

[

Al

BURIIA T 5 i (WTO) &% - RREH S Lk ARt @ - BEd
TGRSR 7K 5 R I R R A - Sl 2 BEE T e i 1 St ity B AR R REAELRRIE - DAAE A%
1Y o U AR B BRI TR ) o R HAE T RHRBIEI IR (ERIEE T - 1EY
W R LRI E —EYIm - BEEPHREREN - WlER SR EY I R 22 R
N R AT AR AR - (RN O R B LS RO L NE T RE R R B A 0
A MR G R R RO R A R O

5 5 i Kk T g (R R — AR RRAE KA - AR RS - RRAEAERE R B
Eok o IEHHER U A E R PR R E A FREE K R RN 42%) « 25— HIEREFE £
5 EFEEARIEEH T - BREREET TORRIPHER L - A E S EE It i S iR
FKRERG I 36% " < SEAEZK » BREBIFEMELD KRR TR - KE ~ /NESRAEY - H
B AR BRI AN R RIER SR - i AR E R M E YRRk AR KRR 23% © RefE i

1 ITBPt R Z B E R EEENRIGEIE
* SEENVEEE TE58 © blchan@mail.tndias.gov.tw ; EBES : 05-3792606#16



e P M EEREEBUAY B s A i = 75

BRI R HAGR - iEL R R R A AR (E Y - Tk B R R SR R Y S Bl
IRTSE ﬁ?&%ﬁ FEE T 5 e e R S A 7 S BRI Y 2 B i A A

M¥RTGE

(—) iBERAR c 101 FF 1 H 1 HE 103 12 H31 H
(=) BBEEL © BRSNS
(=) HEEER S
LM - dwfEHE CSHE ) -
2. 1 - WHEAMEL -
3. HEEN - WEE L (SIL) -
4. 11 Kt BEERLF
(PDFEHI R PR
LOFHERIE « —H1 &) fF—E1FE—- 8 (k) fF
(1) K —FRNEHTE — B
(2) MEAK—FRNIEHE —
(3) #%E —RRAIEHZ —#f koK
(4) B —FRIEHZE - Rk
(5) ALEER —#RNEHTE —# &
(6) FELL— R — 5
2. BRIk
(1)RCBD ~ NEREE ~ =—F# ~ /NEHE 13 ARX18 AR =234 L7 AR » 5
AT 4,212 SEH AR
Q) TEY i iE R A THRER
AFHEK - 51 26 9% - W& 10 &7/ AtE
B : GF 198 Wk rE 6 AT /A -
BET : B 35 WUk F&E 40 N7 /A -
CHEE : B S5 W& 25 27 /AtH -
D ALE%E - Wik 1 9% WUBE & 10 &7/ AtH -
EFED B 198 & S0 0T /At -
FH® : mESE BErE30 87 /A -
Q) At « AREYAR RS B A B T T hE A -
3. WEHEE | RWMIEEMCREMR ~ BER - BN RBSHE ~ e S
MR >~ TEYIRKES -



76 IKIFE SR8 S R e 2 L SR AIIRTIITSE 103 SRR 3w CAR

TR TR

(—) EYHEEERE IR

FHES R ZEYHMEMEE RGN B EBER AR R - RES
AR A TRREE—K - SRR ETE 101 LR C 2 HHESIEE & it bk &
5143 ATIAER S » EEREEPE - BEE - FE - 5 ST 512 BE
B oo 102 ELIREE D 2 HEFESIREMRE 4,240 AT/ ER S » HEEEEMEL - B
B RIE AR S /T ANEEIREE - 103 FE{BLUERE C 2 HE O RERR E 2,000 23
JrratERE - FEREREEE MR - BEE - fIE - 4 BT 5B BRERE - (E
1 FfioR) e
(O BHEFIEEYRBE R LG -

TEVIRE BRI N3 1) BIEIEVITH E KRR 102 F8 4K R TR KE 8.9%;
103 4F 3 4= TSR PR 83 2.5% 102 Jz 103 FERKVERE S 354 I 5.6% » TEV)imEE
TSI (A3 2) » 103 FEHBERL S SR 32 FBIE M RoKIE S G F 3R 10.0% 52 8% »
101-103 4FEE/EHE 3 4RI IR SIS IHE 0.2-0.8% o FATERE S 5 B T 8 4 R IE
an 3.5% K E R (5.2-7.8%) ©

6000

O Fall Crop
O Summer Crop
5000 = W 5pringCrop |-
I 2012
_ 4000 | I 2013 I
§ 12014
= 3000
-_
g
]
2000 M

1000

N HEEL

I1mm I 1nm I 1 m I m |
A B C D E

1. 101-103 FFE5FHEHRIEE HE S AP - GE © A IOR —#kACHFE -5 ; BAH R K-
FRIE - 5 Cfk . — AR oK 5 DR S — RRIEHHES -5 FoK 5 AL —#%
NEHE — #%5 ; FES—#RIEEE — 51

Fig. 1. Weeds change in different cropping systems from 2012 to 2014. (A) sweet

corn-sesbanias-sesame; (B) sweetcorn-sesbanias-soybean; (C) mungbean-sesbanias-sweet
corn; (D) soybean-sesbanias-sweet corn; (E) sorghum-sesbanias-mungbean; (F) Job's tears
sesbanias-sesame.
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Table 1. Injure percentage of disease in different cropping systemsfrom 2012 to 2014
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Treatment
Year
A B - D B =
101 GRS fi e Bk e B FANEE B
HEHHR(0.5)" HEHEF(0.5)" F#%((2.0)° F#39%(0.5)° HEHHH(2.0)° RS
101 Fkf A By FHEK EHEK ki A
FIH%(2.0)° FI#3973(1.0)° TERHHO0.5) FEBIR0.5)° FI3(2.0)° EIR(2.0)°
EHEX FHEK ke B AN I
102 B TEBHR(1.0)° TEBR(1.0)° B35 (2.0)° ERH%(0.5) TEBHR(1.5)° TERGR(1.0)°
FHR(1.5)° FHR(1.5)°
FRERB.9%) " FHFE(8.9%)"
102 Fk 1 A B i i e A
EEHRQ.5)" B (1.5) TEBHR(0.5)" TEBLR(0.5)" EEH%R(5.6)" HHRQR.5)
FHEK Bk ki B FANEIE L
FEIHK(.0)*  FEBOHR(1.0)° FI#35(2.0)° FI39(0.5)° BEHHR(.5)Y EEHR.0)°
103 5F  $%01.0)° #5959(1.0)°
WRIRG.5%)"  TRIFRG.5%)"
FIERQ.5%)"  FHRER.5%)°
103 Bk 1 A B FHEK EHEK ki B
F%R(1.5)° ErEis(1.5)° TEHHHO0.5)" FEPHR©0.5)" FIA3(5.6)° FE(1.5)°
* a: 4[[E 1 (Same as Fig 1.) ; b : B HRZEH (b: disease incidence class) °
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Table 2. Injure percentage of pest in different cropping systems from 2012 to 2014
e Treatment
car A B c D' B F
ATk FHEk e B FAREE o B
01 &EEE - - RHRGSG2%)  PHRTEEBCA%) 0% —
FH 3 3 FH FH 3
101 FEEME RSO KE:  RHGIEL0.2%) PHETRER0.2%) FITREE0.2%) FHIRKE0.2%) RHUR K
(0.2%) 0.2%)
y AR : B FHEk Bk W b -
101 &RkfE - BR6.8%) — - PHAHOS%) —
102 S 4F FHEX - EHEK ,%%E; E;\ %IT%“;?% : P
- - AR E#(6.8%)  RHRIRE(52%) HIBI2.4%) -
H# : H# : H# : H# : H# : H# :
12 FE/E kiR R ER R REL0.8%)  RHEIRE0.8%) RHRIRE0.8%) RHRKES
(0.8%) (0.8%) (0.8%)
A Ao EHEK EHEOK : fkE A -
102 FFFKE PHUR R RIS R6.8%) — - PR PHSTR R
(2.5%) (6.8%) (2.5%)
FHEk - FHEk ks B FARERS L
103 F/EF — - AR RR(3.5%) R ERL(3.5%)  SEI(10.0%)
EHIRG.2%) FPIRG.2%) FRIEER(8%)
H# : H# : H# : H# : H# : H# :
103 EME  RRiEs:  AHRIEEH0.8%) RHRIEEN0.8%) RHURIEEH0.8%) RHR IR AU s
(0.8%) (0.8%) (0.8%)
A Ao EHEK EHEOK « fkE A -
103 FEFKE — RHR EaR(3.5%) — - PR E#(.5%) —
FHIHR(5.2%) FHIHR(7.8%)

* a: Q& 1 (Same as Fig 1.) ; b : BHRZFE (b: disease incidence class) °
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Fig. 2. Total water consumption for different cropping systems from 2012 to 2014.
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Table 3 .Physical and chemical changes of soil in different cropping systems from 2012 to 2014
Organic  Effectiveness  Effectiveness  Effectiveness Effectiveness

Treatment EC pH matter phosphorous potassium calcium magnesium
5 (1) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
101 - REFER( 0.13 6.7 1.94 127 154 1072 229
A 102 FRBRER] 0.08  6.88 1.89 182 232 1313 197
103 - HEFER(T 0.09 631 1.85 60 257 1483 208
101 FF-FEHE R 017 655  2.16 116 150 1346 251
B 102 EHEHER] 0.07  7.07 1.59 160 170 954 138
103 A FRAERT 0.07 6.74 1.65 70 189 1431 172
101 - REFER( 0.15 576  2.05 117 141 892 225
C 102 FEFBHER] 0.12 525 1.75 138 138 912 181
103 - HEFERT 0.10 5.6 1.83 44 198 1004 166
101 A FEHE R 0.08 646  2.13 121 187 941 208
D 102 SEHEHER] 0.17 498 1.71 163 165 585 112
103 F-REFER(] 0.11  5.07 1.71 48 218 982 144
101 A REFER( 0.13  6.29 1.61 105 121 998 197
E 102 F#BER] 0.10 577  2.02 133 198 643 149
103 4 HEFER(T 0.15  5.96 1.91 45 262 1275 210
101 A FEHE R 017 637 1.86 130 169 1046 243
F 102 SE5BHERT 0.07 6.42 1.85 170 164 720 111
103 FEREFERI 0.12  5.94 1.91 57 251 1355 193

(h) SHEFEEYIER S
101-103 4F 3 £ » JBHERIEEYRIAEE R - EERA R AER R - BH1EH
TR AEFEE R 194,937 JC » NEAERKRAR 86,667 JT 5 AHIKZE Ry 107,2700
o Mk Z NEFEE By 83,056 TC 5 AEAER AR 90,333 7T 5 AtHIER-7,277 T ©
3 INEEEE Ry 72,667 TC 5 NEHAE ARy 56,667 TG 5 AHIEE 16,000 T 5 ZE/EHRG
SN Ei 45,000 JT. 5 U2 By 46,000 JT © KL 52 AN EEE(E By 52,592 J0 5 ANEAEERA R
,000 JC 5 ANEEH#E-2,408 JC 5 FAEMIRG /A EE 24,000 JT 5 IaE By 13,583 J6 © EIZ
EF%EJ% 145,836 JT ; ANHAEERKA Ry 55,000 JT 5 A EILS Ry 90,836 T - HEHE
EEERA 11,607 TG 5 RIEEEAERES F-11,607 TG o FKAER FRZ AEEEE R
196,106 JT. ; AtHAFEERA Ry 86,667 TG 5 ALHILES 53 7Ry 109,439 JC « # 2 A EHEHE
Ry 104,000 JC 3 AHAEFERALy 90,333 TG 3 AtHIEE 13,667 TG - BEZAEHEE
102,383 JG 5 NEHAFERA Ry 56,667 JG 3 ARG /A LE 45,000 IT ; Lléz%#b 75,717 G -
TR A EESEEE Ry 310,710 J6 ; ANUEHAE FEERA Ry 86,667 JT 5 FAEMIAG /A EE 45,000
INEEIRRS T 251,806 TG © (W13 4) °
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Table 4. Crop yield, producing cost and income for different cropping systems from 2012 to 2014

— FRIE T — $k 5 Z AEIF IS 15,643

Treatment Yield Value of Producing Net income Subvention  Total income
Crop season (kg/ha) ouput costs (dollar/ha) (dollar/ha) (dollar/ha)
(dollar/ha) (dollar/ha)

(ONE=S (S 16,727 194,647 86,667 107,980 107,980
(A)EERRIT 30,279 - 11,607 -11,607 -11,607
(A)FKTESARR 1,430 301,450 86,667 240,283 45,000 255,283
B)YEFI £k 16,800 195,227 86,667 106,560 106,560
(B)E F#kICHE 30,483 - 11,607 -11,607 -11,607
(BYIXIERT 1,807 102,383 56,667 45,616 45,000 75,717
(OFFHE 994 83,056 90,333 1277 7277
(O FrAL 34,548 - 11,607 -11,607 -11,607
(ORKESRR K 17,747 206,033 86,667 119,366 119,366
DYEEED 1,334 72,667 56,667 16,000 45,000 46,000
(D) EAEREILHEE 29,113 - 11,607 -11,607 -11,607
(DYRKEREEK 16,113 186,180 86,667 99,513 99,513
(B)YBAERL R 2,103 52,592 55,000 2,408 24,000 13,583
(B)EERR I 28,644 - 11,607 -11,607 -11,607
EVKIEE 1,227 104,000 90,333 13,667 13,667
E=S(5=9 2,218 145,836 55,000 90,836 90,836
(P EFRICHE 30,828 - 11,607 -11,607 -11,607
(F)RX{ESHNR 1,509 319,970 86,667 233,303 45,000 248,330

At c L FHEOK 117 ST/ - B 224 JU/AT

65 JT/INT ©

FREL S5 TUINT 0 AREL

80 TT/ANT » KLESEE 25 TT/INT » B0

FRNEEELAERING ¢ (102 £5EE) REL 45,000 JC 5 (102 £R#E) BEGEIE 24,000 T 5 (103 £F#E) i 45,000

7‘50
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Table 5.Total net income for different cropping systems from 2012 to 2014

Spring cropping Summercropping  Fallcropping Total

Treatment Cropping system Net income Net income Net income Income
(dollar/ha) (dollar/ha) (dollar/ha) (dollar/ha)

A B FK — #R AT — S 107,980 -11,607 255,283 351,656
B Rk —#IEHE - R E 106,560 -11,607 75,717 170,670
C.#k . — FRIEHE — Rk -1,277 -11,607 119,366 100,482
D. BT — #RAEHE —fH ok 46,000 -11,607 99,513 133,906
E LR — #RINHE — 13,583 -11,607 13,667 15,643
D — AR — S 90,836 -11,607 248,330 327,559

it AETRES SR (REEEE 45,000 JT/AME - BENESEE 24,000 JU/AE - BIRERLE
45,000 JT/ZAEH)

+=A
A afl

i A = B L e 8 b BB D ) E RIS AT (EC) 103 FR8% 101 A1 i
2 THAERESERERE E K FIE LAY A~ B~ C & D EVUERHEAITE  50E
T B 8% 2 B N R BT R - 1A S SR E5 A E RN R BN - fnfFAR R A E
FARAKE (FEB/KEMENE) DUEH A FOR-GIEHE -G RAME 11,729 3758
R YEVIEE DARKPESANR 240,283 Jo/A L » BafFRE XSmRS DU R ASE Rk
— KRB — iR A EFES 351,656 TLi % o R FE D — & IEHTE — il 2
EE RIS 327,559 TERZ

ZENRK

EEEBUT MBS - 1995 « #RICTEVIRESAI - BT« A BUT A -

O 1992 o BFEHIEEH A0 T R R B B B PR < WF 9T - BRI W AR S S R G R e
¥ © 28:23-37

SRMEEE ~ RO~ HERHE ~ FILA © 2007 © #RAEK TS /KRG E il RNk o2 - Erl R
KRG iR - 49:49-55 -

LS~ WVRER - 2006 « TEEFEMEREITRHERIE 2 HFSE - MERIEMITFSEAE S - 93:235-245 -

EET ~ R o 1995 o ARl IEH R RIF/KEAE ) ZRE - T0ER R RS eh5eEk -
11:1-10 °

AR ~ SR - 2000  EmfEHIERGEEN - R - EREEHIE - RSB ATEOIRES o 44:1-3 -

Uchino, H., K. Iwama, Y. Jitsuyamaa, K. Ichiyama, E. Sugiura, T. Yudate, S. Nakamura,and J. Gopal.
2012. Effect of interseeding cover crops and fertilization on weed suppression under an organic
and rotational cropping system 1. stability of weed suppression over years and main crops of
potato, maize and soybean. Field Crops Res. 127: 9—16.
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Environmental-Friendly Mode of Upland Crop
Rotation in Chia-Nan Area
Bi-Lian Chan '*

Abstract

The purpose of this study is to evaluate the effect of upland crop rotation mode on the soil
property, fertility, the density of weeds, disease, insect pest, and water demand and crop yield. 6
crop rotation systems contain: (A) sweet corn-sesbania-sesame; (B) sweet corn-sesbania-
soybean; (C) mungbean-sesbania-sweet corn; (D) soybean-sesbania-sweet corn; (E) sorghum-
sesbania-mungbean; (F) Job's tears -sesbania-sesame.There are 6 treatment in the program and
the results are summarized as fallowed: The weeds of treatment (C) was the highest 5,143 kg/ha
in 2012. Army worm harmed 0.2—0.8% in sesbania in 2012-2014. Sweet corn harmed by maize
dwarf mosaic disease 8.9% in 2013spring season sorghum harmed by corn borer and stem miner
for 8% and 10% in 2014 spring season. Mungbeanand soybean was harmed by tussock moth
account for 5.2-7.8% in 2013 fall season The net income of sesame was the highest (NT$
240,283) in fall season. The annual net income of treatment (A) was the highest (NT$351,656).
The treatment (A) had the lowest the water demand 11,729 (m3/ha).

Keywords: Cropping System, Total Water Consumption, Annul Net Income.

1 Tainan District Agricultural Research and Extension Station , Council of Agriculture, Executive Yuan.
* Corresponding Author, Email:blchan@mail.tndias.gov.tw ; Tel: 05-3792060#16.
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