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Fig. 1. Weeds change in different cropping systems from 2009 to 2011
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Table 1. Injure percentage of disease in different cropping systems from 2009 to 2011

T a a a a a a
Year reatment A B C D E F
2009
'WW? (2>
2010 N
2
ﬁ' ( d (. 4f (. 4)5%
2011 T S RS
ﬁ}j;[ﬁ * ?ﬁ% K ?‘g{% K ﬁ}j}lﬁ *
(05 )J ReXE )J ReXE )J (0 50 )J
,75 (5) Jb (0) Jb (0) ré(S)
I i

[?E t a. (A) Rice-Rice (CK) , (B) Rice-Sesbanias-Field corn, (C) Rice-Sesbanias-Forage corn, (D) Rice-
unflower-Rape, reen mannure soybean-Forage corn, rotalaria-Field corn
Sunfl R E)G bean-F F)Crotalaria-Field

b. (8rd )P B R S

(number)" disease incidence class

# 2. 2009 ~ 2011 = F‘I%’Ef"’:ﬁﬂ@ N [’E‘}’qg@%{ﬁg;ﬁ '[‘?jﬁ/é
Table 2. Injure percentage of pest in different cropping systems from 2009 to 2011

Treatment

v, A* B* c* D* E* F*
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2009 ﬂ& S A [ AN Ml e
g ([ ARTORR BB
. 1% 1.5%) (©.1%) ((E) 1%) Of@ g 6%) ﬁ(jlvF?IZ%#)r
P8 (1.5%) [ e E- * =
! spha asha oliim R0 A (0.1%)
(5.8%) © 3%) (5.7%) BT & Y
FEZE g i 0% (01%)
A b e s i
(0.1%) (0.1%) (3.0%) (0.1%)
B 0N By LG
(0.1%) (0.1%)
2010 < < A I PN [ e
e T (EE T e ARTORE S B
(0.1-1.5%) (0.1%) (o %) (1.0%) “ 8%) (7.8%)
Pt L i T R
TR 4 WP o) PN 1776 %j 0. ) Tl (025
(1.2%) (1.0%) (L8%)  ofg S of
ERA gg} * I T (0.2%) (0.2%)
A02%) g s
EEYTTY (0.15%) (3.0%)
T02%) =
(0.15%)
2011 [ ﬁﬂ ﬂa vﬁt‘a AN [ e
N U U “UEER =[5 iJQZ- it ek g S
(1.5%) (o 15%) (0 15%) (0 15%) Q. 4%) (3.8%)
P8R FIF % |ﬁF|4ﬂ"£§' ﬁ—Jﬂ K
oasy  mmebha Asaba AR Q) 059
(0.75%) (0.75%) (115%) ;,f Eaerh
SIS K=K (01% (05%)

ﬁﬂ?{é]fﬁl\ %f I:~ fljt
HH (0.5%) ,Q%EE (0.1%) H 2 Tty - 7+ W
o A (35. 5%) (0.1%)
(0.5%) (0.1%)

7 a A
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Table 3. Maturity time of crops in different cropping systems from 2009 to 2011

Treatment Season Crop Maturity time
(Day)
A fie I 126
A P A 117
5 P ERs 126
B = ) 52
B ik B = 131
“ fii= I 126
C. = P 5
¢ PR = 94
D il T 126
D PRI IEES 62
b FEIf= T 60
E. ‘LF‘\, = FALENY 7
. s = * 94
" fi= R 71
i P = 131

M~ FIERE 22 FFHHEBERKE
2009 ~ 2011 2 35 [i] » 7 (Sl 1 2 55 T $Sp R R EEfRE TR
([12) > FISEE A AF8—AT8 (CK) 1 2 it okl 27,939 4 0 N % &r;;;
IV IR B TR B R R 2 K 17,834 04 2R Rl C
AT B 12 16,1260 1 N D AH I3 15,165 4 2L
MUE F 2N IRe—BR 2 3,264 17 2R BUHE ARSI oF 2,802 70
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Fig. 2. Total water consumption for different cropping systems from 2009 to 2011
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Table 4 . Physical and chemical changes of soil in different cropping systems from 2009 to 2011

EC pH Organic ffectiveness ffectiveness ffectiveness ffectiveness

Year Treatment (1:5) (1:1) matter phosphorous potassium calcium  magnesium
(%) (mghkg)  (mghkg)  (mgkg)  (mgkg)

2009 A 0.14* 5.83* 1.93° 94.68° 182.86" 598.52° 127.07°
2011 0.15° 6.48" 2.04° 126.50° 157.95° 1,104.38° 216.39°
LSD5% 021 177 1.11 19.96 51.46 237.58 25.57
2009 B 0.13* 5.63* 1.48 108.33 132.77° 587.18" 116.64°
2011 0.14* 5.79* 197 127.50° 141.20° 999.56" 198.21°
LSD5% 024 547 024 17.52 55.24 629.78 99.67
2009 C 0.16° 6.19° 1.74° 106.15° 204.57° 801.26" 150.74°
2011 0.13* 5.72* 2.02° 122.67° 119.34° 915.45° 205.66
LSD5% 0.11 1.69 0.12 15.65 110.4 393.52 78.66
2009 D 0.11" 7.45"° 1.48 98.63" 199.19° 905.89° 152.50
2011 0.09° 6.79* 2.04° 114.83° 184.62° 1,037.96" 215.80°
LSD5% 0.10 0.80 0.20 21.24 83.91 118.23 25.88
2009 E 0.20° 6.75% 1.44° 103.65° 174.83° 947.69" 129.95
2011 0.11* 6.79* 1.66 109.17° 123.61° 1,159.80° 210.93°
LSD5% 038 191 033 20.95 67.09 317.74 36.28
2009 F 0.19° 6.68" 1.60° 96.91° 200.79° 894.27" 147.47°
2011 0.14° 6.92* 1.88° 123.17° 172.57° 1,294.13° 256.19°
LSD5% 0.15 3.10 0.14 53.32 73.53 915.33 54.27

R @Hﬁ@'@" FRMFE > R LSD 5% BT BEH,

ata followed by the same letter in each column set indicate that the difference was not significant at 5%
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Table 5. Crop yield, producing cost and income for different cropping systems from 2009 to 2011

Treatment Yield Value of output Producing costs Net income Subvention Total come

Crop season (kg/ha)  (dollar/ha) (dollar/ha)  (dollar/ha) (dollar/ha) (dollar/ha)
(A% I (B 6,898 149,306 85,902 63,404 — 63,404
(A) B B 6,472 134,351 90,165 44,186 — 44,186
(B) % (B4 7,420 153,908 85,902 68,006 — 68,006
(B) |4 [H1F b 28,298 0 10,440 -10,440 — -10,440
(B) *F{ |‘E§T7H K 6,103 58,750 49,458 9,292 45,000 54,292
(C)j |‘*:7J<3ﬁ 7,023 145,214 85,902 59,312 — 59,312
(C) K= 28,400 0 10,440 -10,440 — -10,440
(C)FF |":51‘ ih 53,108 61,074 35,375 25,699 35,000 60,699
(D) * |’P7J<££- 6,945 143,613 85,902 57,711 — 57,711
(D)?‘fﬂk l'ﬁf FI2 39,059 0 11,100 -11,100 45,000 33,900
(D) #{ ‘E?Eljt 12,875 0 14,000 -14,000 — -14,000
(E) IEﬂ@\’i“'J\p 34,733 0 11,100 -11,100 45,000 33,900
(E) 35} I'P‘at 3‘6]] 51,179 58,856 35,375 23,481 35,000 58,481
F) & 'E*Eﬁ,”ﬁ‘ 30,699 0 11,100 -11,100 45,000 33,900
(F) fj} |‘E§]7H 6,169 59,969 49,458 10,502 45,000 55,502

ﬁ:_Za.%%‘zJ S 2055 v o fER| KB YR D |‘P|F?7|<f<967m’3iﬂ KEF 1157
b. f& j‘j(%ﬁlﬁ%&ﬁ“'l‘ﬁ%%OOOW/ “Fl’%'iﬁil‘ﬂiﬂ &3500071/ Fo SRR
45,000 7/ 1)

t ~ BIEFIE 2 FEHEFFNE

2009 ~ 2011 & SR [l 3 57 235V (B2 T iasgs o FIECH B R —

BRI = oK 2 s R 11 858m§@ CBERCEN A AR — (CK) V2 e g

107,590 7@@?{[34 » [ITREVEEEL C L S — Eld—"‘— iu A AR 109,571 Tk

A ST 206 0 S E AT pf = o '“wfw% 92,381 74 AL A Wi D

1496 > SR F - NP e—ER = of “F' L{Sfﬁ{i 89,402 7 frf R E AV D 17% » BCE D
TR R DY 2 “Elié"lﬂfﬁ 77,611 7 ik A YD 28% (< 6) -

F.6. 2009 ~ 2011 =+ ﬁ%ﬂf‘aﬁjﬂ@ [ 15 = e gg
Table 6. Average net income for different cropping systems from 2009 to 2011

Spring Fall Second Average Index
cropping  cropping  cropping  income (%)
Net income Net income Net income (dollar/ha)
(dollar/ha) (dollar/ha) (dollar/ha)

Treatment Cropping system

A, HE—H (CK) 63,404 44,186 — 107,590 100
B. 7S — E"§ —gaR = ok 68,006 -10,440 54,292 111,858 103
C. M I —f = A 59,312 -10,440 60,699 109,571 102
D. F?&—fJ ‘5 ﬁ FIEe—pizk 57,711 33,900 -14,000 77,611 72
E. 74 "‘\pfﬁf ?HJ S 33,900 — 58,481 92,381 86
F. J\Bﬂ,”ﬁ:—ﬁ]ﬂ] o 33,900 — 55,502 89,402 83

_—”H

SIS IQEILQFFEJF_’;(@FW#@“'IEPJ 45,000 7+ 7221 R [l K 35,000 & s B2
ﬁ—H“I - f 45,0 OW/
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N\~ BRHESIE HE & BB KR
2009 ~ 2011 & SF (e 3 2 fsg"rﬁ@ﬁeﬁ@i&%ﬁ% C PIRSR AR A
FERIZT PR SARERT (R 7) o NJSCH B - N j&[J AR F N
fre— BRI = F 53 il IRl 19,258 (m’/ha) * 19,248 (m3/ha) s BEETTEL A AR -
45 (CK) A il 97% » Ay HilE-<35%5 103,993 7 % 103,937 7+ -

F 7. 2009 ~ 2011 #* Fﬁ#ﬁ"&ﬁjﬂ@ PR (B )

Table 7. Average irrigation water volume (m’) for different cropping systems from 2009 to 2011

Average of Irrigation  Index  Reduced water Benefit
Treatment Cropping system water volume (%) consumption (dollar/ha)
(m*/ha) (m*/ha)
A FHE—H (CK) 19,950 100.0 — —
B. <HE—| [;*-‘ fﬁﬁﬁé‘l} * 11,628 58.0 8,322 44,939°
C.7FHa—| lé’ :F'f =K 10,372 52.0 9,577 51,716
D. 7S ’i”'{ [)_;’é—illji 10,369 52.0 9,580 51,732
E. 7 ﬁglipfﬁf %{[L%» 692 3.3 19,258 103,993
F. M fre—gaR] = 702 35 19,248 103,937

e AT ¢ RS T 2 PR R S A R F T

L~ SRHERIE 2 2 EFF I I &R Bk as
2009 ~ 2011 & 7 [l 3 & 35 2 5 [Pl Ay @54 - TR E
APUA T B R D 196,374 @0 SR A ATE— I (CK) Y 107,590
YT 839 - Pﬁ Fh ! e8P = ok 1 193,339 7% S A ST 7896 » RiE
C A ?&,U:\ 7& 161,287 e LR AT 5090 » BE! B R R
=F 156,797 FHREE] A KT 46% 0 BRI D ¢ R F I 129,343 R A
Krp20% (£ 8) -

F8. 2000 ~ 2011 & 5[ I 2 5 [ SRS a5
Table 8. Total net income from crop production and saving irrigation benefit for different cropping
systems from 2009 to 2011

Net income Index Reduced Total net  Index

Treatment Cropping system (dollar/ha) (%)  water benefit income (%)
(dollar/ha) (dollar/ha)

A AFHE—H (CK) 107,590 100 — 107,590 100

B.-E—F I%J —@ApR = 111,858 103 44,939* 156,797 146

C.7E—F '— — jﬂ[J < f 109,571 102 51,716 161,287 150

D.”J‘*,E*F‘J@lm ’%”‘[ - 77,611 72 51,732 129,343 120

E P T —:F"J %[E * 92,381 86 103,993 196,374 183

F. *Bﬁ:’ﬁ'ﬁ ] = K 89,402 83 103,937 193,339 178

7 a TR T B P R S 4 R R
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Studies on Cropping Systems of Upland Crop and
Paddy Rice in Yin-Chia-Nan District'

Chan, B. L., P. S. Wang and Y. S. Chan’

Abstract

The purpose of this study is to evaluate the effect of rice and upland crop rotation systems on
the soil property, fertility, density of weeds, disease, insect pest, and crop yield. The experiment
was conducted from 2009 to 2011. Six cropping systems contained : (A) Rice-Rice (CK), (B)
Rice-Sesbanias-Field corn, (C) Rice-Sesbanias-Forage corn, (D) Rice-Sunflower-Rape, (E) Green
mannure soybean-Forage corn, (F) Crotalaria-Field corn. The results are summarized as follow:
The total water consumption for treatment A (rice-rice, CK) had the highest water demand 27,939
m’/ha, and the treatment E (green manure soybean-forage corn) had the lowerest water demand 2,802
m’/ha. The treatment E reduced 97% of the water consumption (19,258 m’/ha) than treatment A,
and saved producing cost NT$ 103,993. The annual net income of treatment B was the highest (NT$
111,858). Howover, the annual net income plus amount of irrigation water in treatment E was the
highest, which was 83% higher (NT$ 196,374) than treatment A.

Key words : Cropping System, Rice, Sesbanis, Field Corn, Forage Corn, Green Mannure Soybean,
Sunflower, Crotalarla, Rape
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