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BELEBAARNNEAEREZ WA AR AR B A E 5 - 23k E Al
KEH 38 R A RIAAEBITFTES - BrT P EIKRE 40 {E& A BT &5 16 {F
3 4 BE 4 (agricultural ecosystem) BIFZEUE4M (0 HUE ISR 48 AHS 47 LLE 2R BE 4 (natural
ecosystem) fiff 72k £y 1= o 35 B H & 1980 4F 4L B 46 5% 17 & BA £ REOFF J0 nh s 17 A2 BB A 5T
W45 ER 26 (BEIEREFRNE Y [HIREF HE B 1) KBS (Kellogg Biological Station
,Michigan State University) —{[E 234 BERF4EE Y » AL S — Ay i BV
AERETSTNE o BT T FR AL B YR B AR RE R AT BB S B AR 2 A1 o IR AT RO SE B s A B R
FEUhETTEAE ~ MBI o FRIEFE L THVAERR R E N - AR R A\ BUEE A RIS
e - HEL > EEERSG R ERIGEEMBIT > F 2006 FEEIT BN S —(E & I
EEREZEETE Y SN EEEREN RSENSS Y B (7 ha ) ~ ZEEEHE
Frsze AT R ([HfE 8 ha ) K7y R A fE(R(FHl ([HfE 2.5 ha ) F=REE RIAAERE
BFZEsE © > {REEHETT 2006 -2 2008 A FT /K Fin {E HELEE#EH LUK, 2009 FERIEGE S
2 e K EDK S S ER E R A F A L5 Y L 5ens B 22T 2T /K
A RO E PR SRR, - R A B SR B A PR AR N 17 K EE 2 Kellogg Biological Station (KBS)
THEEIETER % > FEETHIFEORMA BT Y o ik 0 2009 FI I ISR OIS BT
Zeih ~ 2011 R EAPT R 7 T DU 50 b 75 A O 95k ~ 2017 FFE R E BRI RSE
TSGR 25549 A LTER (Long Term Ecological Research) Bt FEAE A AL ZEEI -

EE R AR E —ERBR S EI T ET = - 55— F&EL (2006 ~ 2011 4 ) BAE
EENEETTRAEMMERSEMB AR EM SR 8 BB R E U M s I
BIREER S R FORREEEEEER © - I (2012 ~ 2017 4R ) R EAE
MR(EEBBERE - bR A RRERRE 2 28 - REHEFEYI/KRE - 14817,
e AR 2 TR TEWTSR IR DK E A H A T R EAIE T RS SR R s 2 T
R

FERZmHE R EFHEEAE R BN o k@SBRI D IEHEA > BT
RAMEYIE BATTRES MR HE 284 WERHENEREHNER Y - AR EE
HARESEAE BRI B TR IHE - REUARGEM TGS 2 REIASOHER - RHERET
BTN FIFHERIE T AR RE R SR AR H S TR 898 - SRR ERIAZ RER
FHETER -

M T A

— ~ SAERASR] : 2006 F—HA(EZE 2017 FF_HAME o
— s AEnth B R ERE
AENBENEMEREEN RESENTEG 2 BY  EMSISITRIE R SEIRE (23°38'N,
120°28’E, JEHL = FE 36.9 m) : SEHFRE 1,727 mm > SEESERE 23.1°C - BIEARMID E &
L (CEAAEMAEES L & T8 pH 4.0~ 6.5 Bt BIVEEEL -HiER7.0
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HERiE L KEREASR 1 5 {EAREASR 455 HERBASESTHR -

AEREYET

() HHERY © KEER(EH (KRE—HEE » KFE—1E4E) - SHEE (B4 —HEE) - &
HBAEZKH (ZKFE—7KHg ) -

(D) FEAEHE B AL (k& Sustainable driven Agroecosystem ; f§fE SA) ~ 5
FEARES ([B{TRE#}F Conventional Agroecosystem ; F§ff CA) o

(=) RHEER - KPim(FH 3 =E - FHE(F 4 2 - EHEKH 4 =511 -

(M) B3 2 R A R S ER A TR B R AR - AR LB R PR g 7=
Al FERHE FCERREL - A (RS RR Ol A A - S AR EE 7 R BE(H A%
BITEH (B AR A e B R I A RS - amE 2Bl K=
AR S —ALiE g o fE4 T AN R IR -

HEAA
st EBFAE] (1) 2006 ~ 2008 4F#ETT /K Fiifm {F HH B FF 2 (F FH 55 Wi 18 AR B8 2B 5T (

1) KPiglE (KRG~ HEE) 6 1& > 51 2.88 AMH » FHARL (164 ~ HE )8 & > 51 4.12

N GEF 7.0 A < (2) 2009 ~ 2011 4 B HA(E 7K LK S {F HH S5 R 4= B8 £ 09T

([ 2)  KEEHE (KFE -~ FE42) 6 & » 51 2.88 A 5 /KHZSE (KFG -~ KFG) 8 & » &F

412 A GEF 7.0 A < (3) 2012 ~ 2017 5 AR /K FHELK R ln S RifE 4 R824

Wrse (& 3 ) - KEER{E (/KFE - TE4E) 6 & » 51 2.88 AHH 3 /KH &4 (7KHE ~ KF) 8

& 5T 412 A GEF 7.0 A - BB HEREA SR - BB ARIE o sl HER

PR F B EEAR T 5 Pt H K EK A &R K R R KR -

[=CA T =SA msa ff o
0.5ha || N
0.58ha 0.57ha |
sl 0.59ha

0.6ha
57ha
O-2ipa 0.54ha

CAGomventional Agroeécosystem
.

"
'8 SA ;Sustainable’Agroecosystem

Pointer'23°37:58.74° N 120°28:35.117 E__ elev. 115/t treaming |11/ 100% Eyelalt 12461t

2006 ~ 2008 M kR Bl E
(CA : BfTHHERBE 5 SA - KEHMEE T -1V )
1. Experimental design on Yuin-Lin branch station in 2006 ~ 2008
(CA: Conventional Agroecosystem; SA: Sustainable driven Agroecosystem; I-IV: Replicates)
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0.64ha 0.6ha

CAREomentional Agroecosystem

-
'8 SA 7 Sustainable Agroecosystem

Pointer23°37:58.74° N 120:28'35:11° E| elev. 115/t Streaming|||1]1]1]] 100% Eyelalt (1246t

2. 2009 ~ 2011 =M Ftaata L E R
(CA : EfTHHERS s SA T REHHER S T -1IV: EHE)
Fig. 2. Experimental design on Yuin-Lin branch station in 2009 ~ 2011
(CA: Conventional Agroecosystem; SA: Sustainable driven Agroecosystem; I-IV: Replicates)

3. 2012 ~ 2017 FEEM T GaERaa R A E
(CA : EFTFHEFZC : SA : JKEFHERZ: T -1V @ EHR)
Fig. 3. Experimental design on Yuin-Lin branch station in 2012 ~ 2017
(CA: Conventional Agroecosystem; SA: Sustainable driven Agroecosystem; I-IV: Replicates)

N EEEEREEERER (BREEEFNR1-234)
CA : DIBITZ HEBE BRI THME - 2B R RAIEYIEHE T © -
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SA © FRERBIVR AN KIRER - A KIS B KA Ry B IR - HEH T AR
BRI BMRE -
+  HAEEH
IKFERETHE TR E B A - HEEApGIETIRIREERE - (ARG IHET
SERERME - MEERERETA - HE/NEEEREGARER - KRR H AU
585 - B 100 EAER - MERER - i2Ra/KE 2T - (W BOKE ZREEER
RS 80°C Z M EEALRAE T - 48 48 /NIHIRFEHFZ B IG IR TS -

% 1. 2006 £ H1F 2 2008 = JH{Fa BRI A R L St &2
Table 1. Fertilizer application of different treatments from 2nd crop, 2006 to 2nd crop, 2008

Treatment 2nd crop, Ist crop, 2nd crop, Ist crop, 2nd crop,
2006 2007 2007 2008 2008

N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0

Paddy-upland rotation

cropping

a.SA plot 42 36 480 100 : 30 - 30 60 :30: 120 100 : 30 :30 60 :30:120
b.CA plot 42 136 :480 160 : 72 : 84 80 :45:180 160 : 72 : 84 80 : 45 : 180
Upland cropping

a.SA plot 42 :36:480 20:15:15 60:30:120 20:15:40 60 :30: 120
b.CA plot 42 :36:480 45:45:50 80:45:180 45:45:80 80:45:180

CA: Conventional Agroecosystem; SA: Sustainable driven Agroecosystem.

2. 2009 FE—HIEE 2011 F HAPEABRHAR A [F R E 2 FiAC &
Table 2. Fertilizer application of different treatments from 1st crop, 2009 to 2nd crop, 2011

Treatment Ist crop, 2nd crop, Ist crop, 2nd crop, Ist crop, 2nd crop,
2009 2009 2010 2010 2011 2011

N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0

Paddy-upland
rotation

cropping
a.SA plot 100 : 30 : 30 20 : 15:40 100 : 30 : 30 20 : 15:40 100 : 30 :30 20:15:40

b.CA plot 160 07284 45:45:80 160 :72:84 45:45:80 16072 :84 45:45:80

Paddy-paddy
cropping

a.SA plot 100 < 30 - 30 100 - 30 - 30 100 - 30 - 30 100 - 30 - 30 100 - 30 - 30 100 - 30 : 30
b.CA plot 160 072 -84 160 - 72 : 84 160 - 72 : 84 160 - 72 - 84 160 - 72 : 84 160 : 72 - 84

CA: Conventional Agroecosystem; SA: Sustainable driven Agroecosystem.
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3. 2012 FF—HAMEE 2014 - AP Ea BB AR [E R 2 2 A &
Table 3. Fertilizer application of different treatments from 1st crop, 2012 to 2nd crop, 2014

Treatment 1st crop, 2nd crop, 1st crop, 2nd crop, 1st crop, 2nd crop,
2012 2012 2013 2013 2014 2014

N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0

Paddy-upland
rotation

cropping
a.SA plot 100 : 30 : 30 20 : 15:40 100 : 30 :30 20 : 15:40 100 : 30 :30 20:15:40
b.CA plot 160 : 72 : 84 45:45:80 200 :72:84 45:45:80 200:72:84 45:45:80

Paddy-paddy

cropping

a.SA plot 100 = 30 - 30 100 - 30 - 30 100 - 30 - 30 100 - 30 - 30 100 - 30 - 30 100 - 30 - 30
b.CA plot 160 072 84160 - 72 : 84200 : 72 : 84 160 - 72 - 84200 - 72 : 84200 - 72 - 84

CA: Conventional Agroecosystem; SA: Sustainable driven Agroecosystem.

4. 2015 FE—HIEE 2017 F HA(FEERIHR A F R H 2 AL & -
Table 4. Fertilizer application of different treatments from 1st crop, 2015 to 2nd crop, 2017

Treatment Ist crop, 2nd crop, Ist crop, 2nd crop, Ist crop, 2nd crop,
2015 2015 2016 2016 2017 2017

N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0 N-P,05-K,0

Paddy-upland
rotation

cropping
a.SA plot 100 30 :30 20:15:40 100 :30:30 20:15:40 100 : 30 :30 20:15:40
b.CA plot 200 :72:84 45:45:80 200 :72:84 45:45:80 200:72:84 45:45:80

Paddy-paddy

cropping

a.SA plot 100 : 30 : 30 100 : 30 : 30 100 : 30 : 30 100 : 30 = 30 100 : 30 : 30 100 : 30 : 30
b.CA plot 200 :72:84200:72:84200:72:84200:72:84200:72:84200:72:84

CA: Conventional Agroecosystem; SA: Sustainable driven Agroecosystem.

N~ EERAEDM | KIEEEEEMEERERREIMMELEITOMN ©
J1~ #5755 ¢+ LL Microsoft Excel 1T T #&5E (T test) o

FEREAZTEm
—~ 1EEEEE
(—) KigEE
1L KHE#EE (B 4~ 5)
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2009 -2 2017 FE/K FHZAE 248 — HATE S HATE K & - ZKRE A AR B35
B 6,740 NT 1 ANEZE 8,660 AT/ ANE 0 CV 2245 B 4.9% 2 15.1% 5 &
P AR PR e By 6,680 AT / AR 9,860 AT /AN - CV 2 EH(E B 5.3%
% 13.3 % o HIE/KRS I AR ISR Ry 5,370 AT / ABEZE 8,700 A /1A
B - CV Z9{E K 5.5% 2 12.6% 5 S ARSI EE £ 4,650 AT/ AHZE
8,890 /N T/ AN » CV 2 SEHME By 6.6% 2 14% o

2009 4 — HA(E S HALE K & /KRR AR B 2 ST EE & B 8,700 AT/ 28
B > CV ZE(EFy 6.3% i A BRI 2 P & 5y 8,890 AT/ AH > CV 25
HE Ry 6.9% > WiEmEE AR -

2012 5F ZHAE S HME K & /KRR A% A BRI 2 S E & R 8,610 AT /A
> CV Z3H{E R 5.5% + S AR 2 P 8 8,150 AT /A > CV Z5F
ARy 6.9% > WiEMMHEER - E— - ZHFEKECK R 282K B
R KR EIFTS [ - 2012 FE—HATEKRERIR KD » RESSTEHFIHEM S SR
BN AR > ZHAMERIS KA e 2 B KRR

2013 4 HAEHRE /K @ /KRS (R E AR EE 2 S & By 7,040 T /A -
CV ZVE By 7.0% 5 S BRI 2 SPIERE Ry 6,450 AT /A - CV Z5F5E
Ry 6.9% > W EE MR R - Aellp— - ZHAE /KR BfE e e 8 DUER AR
RS AR S > MBS AR PR A AR AR S A B A R -

2014 = —HAME S HA(E /K FH & /K AR A AR B 2 S EE & By 8,450 AT/ A
B CV ZHE B 6.8% » i AR 2 SRR Fy 7,970 AT /A » CV Z3F
A s 11.1% > IEEIHEE R - Al e AR BEAERE B AR YK
ItrEs— KA B R IVEER S » S AR H B SRR ER
Bl -

2015 4F—HAVE S HAE /K HH & /KRR A% AR HE 2 SEHgEE & B 8,660 AT /2
> CV ZSEH{E By 10.8% ; i ABRE 7 S 2 By 9,860 AT /A » CV 2
SEIE B 9.4% > IEAHBER - KRB EMI15 2015 F—HEEKETE Ay
TEZ& T LMEFEA (SA) EEA FA/KFEE 233 -

2015 5F —HAE S HAME K H & KRR RS A BRI 2 S E & R 7,930 AT /A
- CV Z3EH{E By 8.8% + i AJRE S E 8 F 7,610 AT /A > CV Z5F
PEME By 11.0% > W E TR AR 2 - A BREMS 5 2015 42 —HA7Kig - 8 A 8 H
DRI 7 2t 8 e S BE - 2 el FH R (B T AR B AR - 3045 = 8 A FH A e il
WA HESRNEE Y EE -

2016 5 —HAE S HAME K H & KRR RS AR 2 S E R K 6,740 AT/
(o CV ZI{E By 15.1% =% AJREE 2 “SEHgE & By 6,680 AT /A > CV 2
SEIE Ry 13.3% » W fEAHE AR -

2016 5 —HAME S H(F /K & /KRR RS ABRE 2 SEIE & B 5,370 AT /A
> CV Z 3 H{E By 12.6% 5 =i AR 2 S FE 8 B 4,650 AT /A > CV 2
SEEEME By 14% > WS IR AR - Aslls _HIE KT EIRE R > SR
PRI AR > LB KA TE RS ie s 25 R -

2017 5 —HAME I E /K H & KRR RS A BRI 2 SEIE & F 8,100 AT /A
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12000
10000
8000
6000
4000
2000

Yield kg/ha

[ CV 2 TR 7.0% § TS AR AR R 8,050 AT/ A - CV 2
SIS 5.3% » THEHIIMERE T - ASERTERSYS) 2017 E— AL KFRTE L B (E
ST DA AR FID KRR B - LS 2012 ~ 2016 fF—HH{F AT
R -

8 —o—LL-/KFE - CA
T ——LL - /Kf5 - SA

1212121212121 2|12 12

2009 2010|2011 | 2012 2013|2014 | 2015 | 2016 2017
Crop season

B 4. 2009 ~ 2017 KEHE(F 2 LKRTE RE(L
Fig. 4. The yield of rice under paddy-paddy (LL) system in 2009 ~ 2017

8200
o 8000
7800
7600
7400
7200
7000
6800

Yield kg/h

KAE

a
a
I I a
a l
m 7KHg
CA SA CA SA
1 7

LL
Crop season

[ 5. /KHEE 8 2 AL p B KA 2 2
Fig. 5. The effect of fertilizer on rice yield under paddy-paddy (LL) system

2. KFimlEE (&6 7)

2009 2 2017 /K RlmlE 88— HIE KR RIS AR BT E 8 B 5,730 2
T/ ABEE 9,900 AT /A - CV Z 3 {E B 8.6% 2 15% 5 S A PR 2
B8 4,840 N/ ANEEZ 9,780 N /N 0 CV 2 SEEEE By 7.8% & 19.7% o

2010 FE—HATE /K Rilg(E @RI ABRHE 2~ SPIgE 2 F 8,030 AT/ A » CV
ZIEF 15.0% SR AR SEEEE R 7,550 AT/ AEH > CV ZSEEE
15.0% » @i & EEE =R - RHEKERKEIRIEE - B0 SR AR HE (AT
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TERTEAELE ) ARERRE SN > HtrHEKEEEE BB R RS -

2015 FF—HATE /K RoaE @ RS AR > SEE 2 8 9,900 AT/ A » CV
ZE R 11.3% 5 SRR S EE K 9,780 AT /A - CV ZSEHEE
16.4% » W& fEHAEEE R - AREREI 5 2015 F—HAMEIEKREAERIE L% T
DUMERe ABEERA FITA/KIEE EFRI -

2016 FF—HATE/K RoplE @RS ABRHE 2 SEEE R 5,730 AT/ AE > CV
ZE By 8.6% 5 ST AR Y S E 8 Ry 4,840 AT /A CV ZSEIE B
10.8% > I EHHE AR -

2017 F—HATE /K R imfE & (5% AR HE 2 SEHE & 5 9,090 AT /A > CV
B R 9.5% 5 ST AR ST E & Ry 8,820 AT/ A CV ZEIIE B
8.0% > W& A A -

12000 -
10000 -
= 8000 /._\-—‘;‘%74/ \ 4
%
if 6000 - —o— KfE - LL- CA
£ 4000 - —— 7Kg - LL- SA
2000 - JKFE - LU - CA
0 7KHE - LU - SA
1 1 1 1 1 1 1 1 1
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Crop season
6. JKH#ANE KoK R imlE &5 —HE K RaEES#1(b
Fig. 6. The yield of rice in first season under paddy-paddy (LL) and paddy-lowland (LU) system in
2009 ~ 2017
V4
KA
8200 - a
g 8000 -
& 7800 a
5 7600
7200 - m K
CA SA
LU
1

& 7.

Crop season

KR F 28 ML B — K B 2 2

Fig. 7. The effect of fertilizer on rice yield in first season under paddy-lowland (LL) system
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O BFEE
LAKBRIgFEHEEE (B8 9)

2006 -2 2009 /K R lE 248 HAREH R AR T 7E & £ 29,700
NN 31,200 AT/ AN CV 22 SE39{E B 13.7% £ 11.4% 5 = A s
S E B 25,800 N T/ AN ZE 28,800 4N T/ ANHE 0 CV 2 S {E B 22.6% £
30.2% °

2006 A —HHREH M TR EEAC R 2 AERHIE A ke B Tl &
(&L 80 AT/ 0.1 A ~ Wil&sE 20 AT/ 0.1 A ~ #@ifEsS 20 AT/ 0.1 2
tH) - HEEERESRE  +HUEHEEE T 11,700 A/ AE~ 21,300 AT
[ ANEHZ R SPEERE R 17,400 AT /A FIEERHE 2 CV B R 7.7 ~
30.5% ZFEﬁ ©

2007 F /K RmElE H SR A PR 2 S EE f 29,700 A7 /A
CV Z3SMH Fs 13.7% 5 SR AR 7 SPHE 8 Ky 28,800 AT / AH » CV 231
B Ay 22.6% > Wi EHERE 25 -

2008 4F —HA/K RigElE H R ARE Z S EE B 31,200 A7 /A »
CV Z 9B By 11.4% 5 S AR 2 ST & F 25,800 2 /A » CV 235
B 55 30.2% > MIEHBEER -

At e 2007 4£ 8 K 2008 4 A HEE RS EAEEFHERSAT »
= BEARZEEEEZRTAFSE > BURAREHE - #8505t &0 AR
AHEESR - 2008 F—IAEKEHEIRIE RS T » (B AKEZEEHE SR
SN o &= H SRR IRA Ty RIARZ SR TR - —HIEHSEm
FEARKAEREE ~ BRI EFERE A THIT HEEREE > BRI KSR IR E (ARt
IrE ) IVEREE - RO BAERRESGTY - MEA 3 ~ 4 sty S (K > R
HETEEEECEEEE - I EEAREEE BT &R K% - &5
SfEmR 2009 FEtEANBELN Fy 4.12 A BN — 7KK 2.88 A BE/KRE — %64 -
B[1 2009 4F 2 2011 58851 K S HAE /K FH B /K Reiim E H A= RE A 5T -

2. K EhpfEEfEAEESR (B 100 11)

2009 -2 2017 F/K R inlE 24 — B FIEfCA R ARHESEEER 1,600
ANTAEZ 4910 AT /A CV Z5FE R 8.6 % 2 26.5 % & mik AEHE
HER 1,560 AT /AN F 4,680 AT /AN 0 CV 2 FH(E By 12.8% % 38.5% -

2010 FF ZHE /K Rl lE@fEA e AR 2 P E & Fy 4,450 7 /A -
CV Z3P39MH s 15.1% » B RS AR P E 8 Fy 3,680 AT/ AE
CV Z5ME By 26.5% - R GEgt 7-8 HiE - R H 1% 85 Fd i 2 H R K
EfEM 0 ERE 9 H 27 HiEME A FIHEELARRERCEICEERERE > &
FHELETREEAE

2012 - HIEK Rl fE A I AR 2 SPE & 3,340 7 /A
CV Z391{H £y 24.0% ; S AR Z P EE By 4,680 AT /A > CV 23y
B 5y 24.4% » S AR E R RNMEIEAEE - WERAHEER -

2013 FE HRSEEA-f i R RE - R 4B e B\ A ST > el FH & R AR OK
FEERAER TIBRGEERZ > 110 B 1 HESSEADEESGERE > Wk 12 A
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24 HENFE A L1 -

2014 F - HIE/K RlalElEfE A RIS AR 2 P E & F 4,910 A7/ A »
CV 239 By 16.5% 5 i AR 2 S EE Fy 4,620 AT/ AH > CV 237
B 5y 14.6% > FIERMIHBA L » 77 AR (CK) R FE & 5,050 A7 /A K
E 2.7% J2 8.5% o ARG E (CAMEIF R ERELL (CK) EHEERE - (KIEAR
HRZ » S ARERE  HEESAREHEE RS » B RS
BEAR - HEf ABREAETERBEE - B3l SRR HEHENER
fEmE » FEREMERE > EEE M AE 2R

2015 FHAE/K Rl E @ C A I AR EE 2 S 8 2,630 2T/ A -
CV ZSMH By 25.5% » mfe AR SPEE Ry 2,790 AT /A » CV 2371
B 55 38.5% > i ABRE S E 2 KR ABRE - WA AHEEZ R > 7Rl
(CK) JRH 2 FE & 1,650 AT /N » & 68.9% K 59.4% o AstESE Rk S5 2015
FEHIETEFEA 8 H 4 HFEM - 1A 8 A 8 HE &M He e (R EEE R 43 5 5%
FHIE - BEEE 2R E SRR e AT - HEFHESE - 81k 8 H
26 HESERHTE - AR T R RGeS H B EUK R E » BUERIAE - WES
HAM 9 A 29 H X GEZALRSRe R E A - 55 FH & A /K id e SR A8 R i 48 AR g
HEHGECEEE M E -

2017 FHIE/K Rl fElEfE AR AR 2 SEHE 8 K 1,600 A7 / A »
CV ZHE B 11.3% i AR 2 S EE B 1,560 AT /A » CV 2515
B 5 13.5% » WEEAHEER » 73 RlEg (CK) I 2 EE 1,970 A7 /A 0 K
EE 18.6% 52 20.9% o AR hba —HATE S FEAE PRI R 7 & DL (CK) R R(E
BREARER Y » S AR RE - WEEATEEA T BE B E R > &
SalEEHE - PNIRGBEBUERE > Tk ESEREERISAR -

35000 -

a
d
30000 -
25000 - a
© a 3
-
3 20000 -
]
B 15000 - a
2 ——HEE-LU-CA
10000 . _H,%—P _ LU _ SA
5000 -
0
2 2 2
2006 2007 2008

Crop season

8. 2006 ~ 2008 HitmE=¥L
Fig. 8. The yield of sweet potato under paddy-lowland (LU) system in 2006 ~ 2008
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HE

27000
& 26500 -
3 26000 -
X 25500 - a
2 25000 -
S 24500 -
24000 - m s
CA SA
2
LU

Crop season

& 9. /KEHm(E ARG IACRE S H 8 8 2 8
Fig. 9. The effect of fertilizer on sweet potato yield under paddy-lowland (LU) system

6000 -

5000

Yield kg/ha

Now A
o o o
S & o
S & o

—o— 1G4 -LU-CA

1000 -
—m— {54 - LU - SA

2 2 2 2 2 2 2 2

20092010 2011 2012 2014|2015|2016| 2017
Crop season

10. 2009 ~ 2017 KR lF 2 —HIFTE R e A (L
Fig. 10. The yield of peanut in second season under paddy-lowland (LU) system in 2009 ~ 2017

fed

Yield kg/ha
I ;

CA SA m it
2
LU

Crop season

1. KEERIE L R B A e
Fig. 11. The effect of fertilizer on peanut yield under paddy-lowland(LU) system
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Fig. 12. Changes in production cost, gross revenue, profit and loss of rice
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Fig. 13. Changes in production cost, gross revenue, profit and loss of sweet potato
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Fig. 14. Changes in production cost, gross revenue, profit and loss of peanut
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Evaluation of agricultural long term ecosystem
with different cropping system on the productivity

1
of crops

Wang, R. C., C. C. Pan, C. S. Chang and A. H. Yang’

Abstract

In order to understand the effect of different cropping systems in Taiwan on the agro-
ecosystem, and the mechanism of productivity maintenance, An experiment field was setup at the
Yin-Lin Branch Station of Tainan DARES to explore the effect of different cropping season and
different cropping system on the yield and quality of crops as well as the change of soil properties.
The data collected from the test field was also builded up as a platform for scholars in different
styles of study. Results from 13-years study indicated that no yield difference was observed between
conventional agro-ecosystem (CA) and Sustainable driven Agroecosystem (SA) cropping systems,
except the difference in the rice yield of frist cropping season in 2015. It also showed that all the
crops yield were sustainably and gradually stable year after year, no matter what cropping system,
even under the continuous cropping system or the rotation of dryland and wetland. It indicated that
low-input treatment in fertilizer under rice peanut rotation system is able to benefit both the rices
yield and the environment.

What is already known on this subject?
Establish a data platform for different farming systems in agricultural long-term ecosystems,
which was a survey of ecological crop yields in 13 years of experimental land.

What are the new findings?

We understood how the mechanism of ecosystem can maintain the productivity by several
different farming systems, all the data we got can be used to explore the best agricultural
management model with minimum input in Taiwan.

What is the expected impact on this field?

It provided the method to agriculture performance that has the highest production efficiency
by the lowest input, to restore the agricultural ecology and biodiversity, and to produce safe
agricultural products.

Key words: Long Term Ecological Research, Cropping System, Agricultural Ecosystem,
Productivity of Crop
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