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1. 378 3 FHBERIEIET
Table 1. Three 3-year rotation models.
1A 524 B34
PR First year Secone year Third year
Treatments 25 L JifF  BE200fF S5 UHAME  BE2000fF 2B UHME B2 HAfF

First crop  Second crop First crop  Second crop First crop  Second crop

fi= 1 ROGEIN B /INEHJIR 565 ANENI /NRRI

Model 1 Oriental kidney bean  cucumber  kidney bean = cucumber  small-fruit
melon tomato

= 2 /NI B G /NRAETI /NI /NRAETI

Model 2 cucumber  kidney bean  asparagus  small-fruit cucumber  small-fruit
bean tomato tomato

fi= 3 ANE NI /NRRI /INEHJIR /N ANENI /NRRI

Model 3 cucumber  small-fruit cucumber  small-fruit cucumber  small-fruit
tomato tomato tomato

SHE 3 MR (FIEE - 250 3 FRUITERSE MR EYIR - ST OIIAER IR - REER K
i AL o MEET TR AT © B8 1 BRI INAR A E H R kR ~ ZER ~ ZER BT 2afERD

i~ BLARE ~ R~ R nIETERIEYI(CBrix) e fE s 5 5 2 R/ NRE A AT H RS
o O R RE - AETEEEYI(CBrix) i ER o BTG E M EEEEEE - A5 1R

1 HHETT - RSPl Y 3 R B3 Er 30 bk IR R BN B - Al RN S A (S
[Hife 2 BB -

TR FA SRR R PRI TIE S350 - 13 pHAELDAA D 7k =1 5(w/v) » ~P+ff7 1 hr
A B RSATE (McLean, 1982) » BIEAE(EC)LLL: : k=11 S(w/v) - flx¥& 1 h #5638 - DA
BB L EHH]E (Rhoades, 1982) - + G #/E & &1 Walkley-Black 7£H%E (Nelson and Sommers,
1982)  BELL Bray-I 3:5Z5HY » (8RR ASHEE 1A LL I E (Olsen and Sommers, 1982) « R PESH
$5 5 8% LA Mehlich-T 3EZEHY - ZEHOR DA K S5 EREEHIIE ST (Knudsen et al., 1982) » LUKJE
MG BRI TR EICP)HIESS fe $E(Flannery and Markus, 1980) » 5%/ 3 B -
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Mt AT L R MfiE TS aov DUREES T4E /5 704 - FELL Fisher LSD TR I{HZ
FEHLIMAT -

L B B
— AR BEEEME/ AN - RAMNEENREEE

AEEE H TR T I E e e E A - SPAERRES/ AR ~ SROGITIUR B E =
B TR B A SR S - RSB o /IR SR AE B DL B RHH 24.5 ¢ hal f o C JREE
223 tha' 2 - A FRIECEIIE)18.5 tha FRfl 5 BLORE B JRELY 197 g J¢ C RIS 183 g =5
KRR KAE - (HIFEEE BN A BRBELZ 170 g+ RASRATR 90%-929% » Friffi] 7= S oRE#ME
JR¥E 5 IR AR B IRBEZ 24.1% ¢ C JREHZ 24.3%7 FORSERIZ /K UE - [HIBEE{TN A
PR 36.3%(5% 2) - RGENINERRE ~ R  "AEERY R R =R - B R (358
g~ 5.6tha’ ~ 12.5°Brix J% 23.5%) % C JEFE(354 g ~ 6.8 tha ~ 13.1°Brix J% 21%)fi& 2= 2R
FSEFE KA » (HIFEE A EI(328 g~ 43 tha ~ 10.7°Brix J 75.5%)(3 3) « &5 55
U TR R + EELITRRER 500 f54% - IRG 500 fEFERRY A iaitiE 500 A5 MRy IR
FEM TS RHE R Rr R 3R - Hak A/ N B S8 TR S B B U
T 35 5 2 S By R e 2R 5 IR R AR » AL/ INGH TR 25 22 S g 205 SR s 4 7 e R
Mo AlnfFARBR N R e B T - A | Kaniilg + S5 ST 500 £51% -
IR 500 fERERRY A2 EaE 500 R MR ERRYE BT TRAIA -

*2. BHMIaRaIEME/NANER - RERAMRBEITE
Table 2. Effects of organic pest control materials on the yield, quality and powdery mildew

of cucumber.

FRER * R RARE RAEER ER R AR
Treatments Single fruit Good fruit Good fruit Powdery mildew
weight rate yield incidence
(8) (%) (tha") (%)
A 170b* 90a 18.5¢ 36.3a
B 198a 92a 24.5a 24.1b
C 183a 90a 22.3b 24.3b

z A1 JE/KCEIRHH) - Water (CK).
B EOfhlE K S A LEIREE S00 (R G 500 fEFRRRAYZE ]
Phosphoric acid and potassium hydroxide diluted 500 times mixed petroleum oil.
C : noafie+ & A LEIRTE 500 f5IR G 500 fERRRRAY v

Phosphoric acid and potassium hydroxide diluted 500 times mixed Bitter oil.
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y DB A RO ZE IR LA A -
Calculated by the leaf area ratio of powdery mildew

x [A—FSCFARIAE Ry L LSD B HIBETE 5% /K AEAE FEANEE -
Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.

& 3. BHIARSEEMURAMNEE RERAEMRBEZRE
Table 3. Effects of organic pest control materials on the yield, quality and powdery mildew
of cucumber.

R E FARE FER AVETEETEY) EI s AR
Treatments Single fruit Yield Soluble solids Powdery mildew
weight incidence
(8) (tha") (“Brix) (%)
A 329b* 4.3b 10.7b 75.5a
B 358a 5.6a 12.5a 23.5b
C 354a 6.8a 13.1a 21.0b

© AT JE7K(AIRRD) - Water (CK).
B ARG A LR S00 RS S00 MR RERRIAS g
Phosphoric acid and potassium hydroxide diluted 500 times mixed petroleum oil.
C : Rum+ A LSRR 500 R & S00 AR RRRYE B
Phosphoric acid and potassium hydroxide diluted 500 times mixed Bitter oil.
VDI A ORISR LR R -
Calculated by the leaf area ratio of powdery mildew
A —FISCFAHIAE s DL LSD S P HBEAE S%%0/k HEAE SANRE
Means within each column followed by the same letter(s) are not significantly different at 5% level by

Fisher's protected LSD test.

= 3 ERERAEENREIRERNEEH 2 EE

R ERBRAT H AT T RS RAN(FR 4) - pH By 6.0 - BEEER 02 dS m' » HHE
B 56 gkg » AR 28.0 mg kg - AIEEHUSNR 217 mg kg o AIAEHLES By 1,141 mg kg K
FZEHNEE Ry 236 mg kg BRATAEHUET B AT A HUEERY S B N S B EE A1 - HARIE H
HHIE P o

R 3 EHIRIERERTS - 3 TR TR - BE R & B L e
1 FEFE(35.1 mg kg Azt 2 JRFH(29.4 mg kg EERERRTI S SN - #2K 3 PRIE(24.1 mg
kg' > SR AR BRRTIY & BN AL - HERIE F A TSR - S BRRT A S Em R b -
H pH [/ 6.5-6.8 » FEEFEAIA 0.4-0.6 dS m™ » HEE N 63-72 g kg » HHERAR
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24.1-35.1 mg kg » AJEEHYEFAA 238-257 mg kg™ » AIEEHUEEA A 1,378-1,674 mg kg™ » T ZEHY
FEATIA 248-282 mg kg™ A5 TE H AR E R BRI 2 S AR B /K HE(FR 4) » 5 AL BRI RS
BB S B R EAE AN R R o e 2 ie A B -

* 4. 3 EmIFRNE R DIEREAME

Table 4. Some properties of soil before and after three rotation model experiment.

ot Mams EEE  AWME  AiEe eI nIERIS A ARG

Treatment pH EC oM Bray-1P  Mehlich-I ~ Mehlich- =~ Mehlich-I
(1:1) (1:5) K Ca Mg
@sm’) (gkgh) ( mg kg )
SESRT 6.0 0.2 56 28.0 217 1,141 236
Before the
test
FE 1 6.5a 0.6a 63a 35.1a 257a 1,439a 269a
Model 1
= 2 6.7a 0.4a 72a 29.4a 244a 1,674a 282a
Model 2
B3 6.8a 0.5a 66a 24.1a 238a 1,378a 248a
Model 3
ZEEZHIE] 5.5-6.8 <0.6 >30 11-50 30-100 570-1,140 50-100
7 A —HSCFARIRIE Ry L LSD Mg MEHIBEAE 5%k ez BN EE -

Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.

= IERIFIRNEE 3 TR AN - NREMEBREECFHE

AR 3 RIS 3 SERIIIES BRI R - 55 | RS R NG -
55 2 WIYESEREAE NR R - FERLEEIR S R U AR AR TR DR B, - 025 3 RS ME
M2 B MRS EEREE -

51 B NEICER 2 EEET A EIRRERSE - 3 EfEs N E L RE N i
149-161 cm » Hi8EAHL 17.9-18.9 Hj » TEEANHL 18.4-19.5 cm » TEEE AL 22.8-24.8 cm » 45AEH]
RIS 2.3-3.0 i » 3 FAE B B 72 LR B /K HE(SR 5) « SRETMIR e it e At . -
3 FEMEECEREE T - BB 125-156 ¢ » BEAH 23.6-25.0 cm > HREA L 2.8-3.0 cm » FVA
PEETEHINHL 2.9-3.1 °Brix » BRI SRR /K HE(R 6) - EERIFIERE - il 1 BE
¥ 23,576 kg ha™ #5575 ~ B 2 PRERy 19,114 kg ha' %A ~ #2C 3 BIIEAR R, 21,774 kg ha' » B8
T/ NSRRI RIS, » A BRAT E R N TR A TGS 8%-23% - MR B2 MR i
TKHE(FK 6) -
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#& 5. 3R IFRIVESE 3 &5 1 HifF\eAINET 2R &

Table 5. Effects of three rotation models on the growth of cucumber in the first crop of the

third year.
i PR Riigk ER e (VA
Treatments Plant height Node number Leaflength  Leafwidth = Node of starting
Flowering
(cm) (no.) (cm) (cm) (node)

PR 1 159a* 18.6a 18.4a 22.8a 3.0a
Model 1
= 2 149a 17.9a 18.5a 23.6a 3.0a
Model 2
iz 3 161a 18.9a 19.5a 24.8a 2.3a
Model 3
? A —FIS AR Ry DL LSD BEE M HIBSAE 5%k HE 72 BB -

Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.

xR 6. I EREENHE I FE 1 P AN REREEBZRE
Table 6. Effects of three rotation models on the quality and yield of cucumber in the first
crop of the third year.

FrtLd HAREH R R AYATEER P FEE
Treatments Single fruit Fruit length  Fruit diameter Soluble solids Yield
weight
(g (cm) (cm) (“Brix) (kg ha™)
PR 1 156a” 24.8a 3.0a 2.9a 23,576a
Model 1
PR 2 125a 23.6a 2.8b 3.1a 19,114a
Model 2
= 3 148a 25.0a 3.0a 3.0a 21,774a
Model 3

? A5 SR R DL LSD BEE MEHIBRTE 5%7Kk #E 7 R BEE -
Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.
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55 2 WHWE/ NREB WA B M IRFERS IR - 3 Miln PR 2 R &R 45.0-52.8 cm »
BTN 7.3-8.0 Hfi » 2SR FR A2 S ORGERZ /KIEGR 7) « REMHIR 5B R EEFERR -
3 FER R AT 2.6-3.0 cm > EE A A 2.3-2.7 em » Al MEBEITEYINRY 6.8-7.4 °Brix -
RN A E AR /KR 7) - EERDURE 1 B 34,875 kg ha ik » 16 2 pRELY
32,371 kgha K& » 12 3 BHIEHAE 31,737 kg ha™ B » 1620 1 Bt 2 FpRER I A =53 1
B TR AN S 10% ]2 2% » MERR PR 22 SRORERE /K IEGR 7) -

s AR 3 MR FRZUAESE 3 AR R RS/ NG IR/ N - HAHRR A B IR
FeEE EASHRET AT R - SRS R PR Y 72 S AR B /K E - (B E RN AT R
Bl AR 1 AR B IR - B NI MR B IO EERITE ) - AR S F AR
i BEE - B8R HEen TIE - RERERMIATIEY 1A - Bl FRESE B S M
FESRR » CAEMR AT TR & RS HHRAR B A - FELLERIE TR AR VB EYI s A
YE IR (Tian et al., 2011; Wu et al., 2011; Zhou et al., 2017) » [K|[t, » BREFECGREEFRAE S
Fi o ERBAS SR L AR ERRESAIE SN » W AR REIERYETHALTEAE » LIRS
BRAELZERM -

R 7.3 EIRIEENEE 3 F5 2 iE/ \REMVPLEBTREEZTE
Table 7. Effects of three rotation models on the initial growth and yield of small-fruit tomato
in the secund crop of the third year.

B 7 =t i RE R AR TEEEY) EE
Treatments Plant Node Fruit Fruit Soluble solids Yield
height number length diameter
(cm) (no.) (cm) (cm) (°Brix) (kg ha™)
1 52.8b” 7.8a 3.0a 2.7a 7.4a 34,875a
Model 1
R 2 64.8a 8.0a 2.6a 2.3a 6.8a 32,371a
Model 2
FE= 3 45.0b 7.3a 2.6a 2.3a 7.4a 31,737a
Model 3

? [E—F SR R DL LSD BEE MEHIBRTE 5%7Kk #E 7 R BEE -
Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.
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Study of Rotation System on Organic Continuous
Harvest Vegetable Cultivation

Kuang-Chuan Liu, Yu-Ming Hsu, and Meng-Chun Tseng

Associate Researcher, Assistant Researcher and Former Assistant Researcher, Taoyuan DARES, COA.

kcliu@tydais.gov.tw

Abstract

This experiment aims to explore the best organic production rotation model for continuous
harvesting vegetables. The continuous harvesting of cucumber, small-fruit tomato and legume
vegetables was used as a material for three-year cultivation experiments in three rotation modes.
The results showed that three kinds of rotation patterns were all same cultivate cucumber in the
first crop of the third year. The average yield was 23,576 kg ha"' of model one after the cultivated
kidney bean, which was higher than that of the pre-cultivated small-fruit tomato model two, 19,
114 kg ha and mode three. 21,774 kg ha™. The small-fruit tomato were all same cultivated in the
second crop of the third year, and the yield were 34,875 kg ha"' of model one, which was higher
than 32,371 kg ha™ of model two and 31,737 kg ha™ of model three. the difference in yield between
the two crops treatments did not reach a significant level. However, from the performance of field
fertility, the rotation model one had the potential to increase the yield of cucomber and small-fruit

tomatoe compared with the control group.

Key words: cucumber, small-fruit tomato, legume.
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