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17 REERERERE /AR FEEXE R - ERE - R HERTES  ARRRTIR
FOERoRAnT ¢
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75 FURESIALE A/ AR RREE LR

FHREHE SRR FEAEREE SN 86 11 B 6 B 86412 22 AR 12 A 22 H#EfE -
TESEEIE & 2B ANERER (WR) RABEIRETIA  FOUSEIRTIAE b/ S B aE
FIZo/ 18 W37 BHENEE » E—RESTF 6 & (F—RA—EH) » BEREBANR=E - ftE
IO BEOERFRESE 12 B2H -87F2 A2 HR$TE2 A 3 BRI - FEARER
FLEA/NEHERET %

+ - REEB

PEEAERSE BRI - B/ REAREY S RIS - 3R - BEEM R EEMRILE o R R
#EER - DA Hygrometer (355! » HD 8501 H Zl) HIES B8 bR R RABEREAE » DX
Minolta BEEN (T-IM ) WENHE - FHFEIMELIIEHZET (Minolta SPAD-502 8) #lz - L
LI-COR Area meter ( model 3100) J{ll5E #4621 - AlAEE R LLE AR T ( Refractometer Atago
DBX-55) HIE » MR C .2HIERA A/ NBESREBN SR T kbR R IEAR C bR
oo FfEE6FE LA HPLC (Shimadzu » System » controller SCL-6A) FH ¢ WiHMHEAERE C - 447
i + 4P EHE S Nucleosil 100-3 (6.0x 150 mm) ; B IFCE: ZZE  BiE=4:5:1(vv)
HHIZR UV #30R 495nm FEIEZ - #HERILL ACAC AHRHIE - HME HlE BT RR
sk 0 DUBOREER » R meta-xylenol FTHERE 2 AR E - EEWFIAZER - LIESTETIL - HIE 450
nm ESEEE o ER TS ST BRI R ET - W EERORIEE - IEIRINEE - NEDA B
ETHERMES TR R B I 540 nm LR -

ERESHEET ¢ G ERSMABHET LI A ARREER - BB EMREERATE
Fh BB RSV VR R B AR MR P DI R IR SRR AR - BRI RBHB RN &
B BEEOBRSEE S ERENE  DUER S 5 RICER IBELVEEER S 5 BE
B 140 VRS S 43 HRIIGERMR -

fE R TR

— ~ N FREERTE R E B R

RIBFE © FBNEE - BEEERNITRERERSA » BEEERS - 5SS
BN 22.79% ~ 11.896 F: 33.6% » BUEAMRE BN 4.496 - 74965 20.3% (& 1) - iR {BHMHRERS M
FATRSEREE PR I R RG] DUNESERS) AR (0.9m?) SRR
TR RS RERREEABE 0 WA 35 7 R T A ERE IR AR R T s TR S B
AR BN T - AR A FRMER AR - EMAE b FE - e
1 o SE AR IS 7B RS » UL Ol S 2 SRR R R R DL 86 £F 12 A HAIZ BEE A
FEIR N W B SRR 32.200 » THEETRISHCEAT R 38.90¢ » ZRRSE © MEIPE G HEEER
TEFRARTETE R 27.5% » S RISTEER SR 283% « SRR LETMMEEE C - HlkE -
A EREYEEBESEREER R NG HER CAIEREARERE (R2) -
s ABRRREREETESH L

TR BRSE AR R B TEARR B IR AR - BEER LR o L CEAE R R T HLE
HR TR (323) - EEE - FFERERSHELE 3 X - 6 XE 2 AHITESS - ZHNER
F - I JER BB B SRR S - B (R4) -
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=1 FUBRE SRR R

Table 1. Characteristics of plug tray and traditional culture vegetables at harvesting.

TR kg A= T £ HEHE BHifE
Vegetables Cultural method Height No. of leaf Leaf area Weight/plant
(¢m) {(#0 (em?) (g)

D EE TR 21.8%* 5 ° 484.7° 18.9°
AR 22.0° 43° 394.8° 18.1°

o AR 22.4° 6.2° 458.5" 55.3°
L Ed 21.9° 6.2° 410.2° 51.5°

AN FF G-y oA 29.8° 5.1° 564.9° 29.6"
B 28.6° 4.8 4228 2290

! E—EfTAEXFRIERIBRTERTEE (p=5%) -
* : Means within each column followed by the same letter are not different significantly at 5% level according

to Duncan's Multiple Range Test.

#£2. REBRRAENGEME LR

Table 2. Quality comparisons of plug tray and traditional culture vegetables.

Rz BT Mk C FHAE THERER AT HEE
Vegetables Cultural method Vit. C Crude fiber Nitrate Total soluble solids
{mg/100g) (%) (ppm) (*0)
=fii=pd TR 217 0.68° 2.8 2.1°
BT g e 29.7° 0.45° 47.4 2.5
=l GRS 24.9* 0.64° 206.3° o7
{BERERE 19.9° 0.61° 397.5° 33r

L E-ETAENTREABRRSERTEYE (p=5%)
# : Means within each column followed by the same letter are not different significantly at 5% leve} according

to Duncan's Multiple Range Test.

3. JUERTRSE B EA R AT L

Table 3, Comparisons of plug tray and traditional culture vegetables under storage.

¥ M HotE RRES ATHAR fEiRE
Vegetables Cultural method Respiration rate Storage days Remark
(ml/kg/hr) (Days)
A= gp-c TR ' 389 16
R 80.6 9 STHHE
®EE ARG 87.8 8
HiRpEE 94.9 5 TR
O T 13.8 10
B 39.8 4 STCHY#R
7 S A% 1iE - 10
R - 8 10°C Byl
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#4. ST EHIEET R HE

Table 4. The sensory evaluation of plug tray and traditional culture vegetables.

¥ HE R (EERE i ctics e Rt
Vegetables Cultural method Coloure Tenderness Feeling Remark
NP TR 4.1 4 4.4
' AR B SE 42 3.8 3.9 28 fE B ISt
E TR 3.8 32 24
e 3.2 3.6 38 12 1 g
£ B AG:: 38 4.9 38 3.5
e 3.2 35 35 20 (RS,
/B TERGERE 39 4.1 3.9
{HInEE S 3.5 3.8 4,0 23 e B
=1=E2 A= 5iEd 4.1 41 3.4
IEE s e e 43 39 3.7 22 (SRR

1]

FOBECEM) S PEIS OB I1S
HERE - M S PEISE L
Mt - £ SHhE 3L E 1 a

= EEABERENARRREECNE

TR TR SR RN SRR 8 RABARS 18 A8 7R BRIGR:  SEERE A AT E B 18 A gt
el LML ERE (£S5 RFE6) - FEERNIFR 8 RBMR 18 A ERR 10 R 12 K58
B BRI BIRE BRI 9296k 22.6% (R 5) - BIWINEXER 8 XSHE%E - [LRERER 10
KB 12 REGHEE - PRICRZ BERRE 3 BB N0 14.290 5 62.5% (3R 6) - AWLANEHEDR @ BE%HN
PREERIERA - FMEREEDES - LHEME 8 ARHESE -

#5. HERBEXREHBIHORETCRE
Table 5. Effect of transplanting date on the growth and yield of Ching-green Pai-tsai for plug tray culture,

B oH P R ZEHE HirE EE

Days after transplanting Height No. of leaf Leaf area Weight/plant Yield/plug

(Days) (cm) () (em?) () (g/18 cell)
BHER 18 21.6* 7.1* 458.5° 59.4° 1,069.2°
Bk 8 KRy 21.8° 7.3% 505.5" 59.5° 1,070.3"
ik o Kk 217 7.4° 492 .4* 55.7% 1,002.6%
ik 10 RIS 21.3° 67 464.7* §5.4* 965.3*
BRI RBHE 20.8* 6.5 454" 47.9° 863.3°
i 12 R 217 6.4° 465.2° 48,50 915.2b
fBiE 13 ABHE 21.¢6° 6.3" 447.2° 50.8" 915.2°

mESER 20 R 86E 1 288

YA HITAE FRHEER R ERAEE (p=5%)

* . Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.
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F6 BEABHERENARNGRETILE
Table 6. Effect of transplanting date on the growth and yield of Pai-tsai for plug tray culture.

B = E3E] e FEHR EkE EE

Days after transplanting Height No. of leaf Leaf area Weight/plant Yield/plug
(Days) {em) (F0 {cm?) (@ (/18 cell)

HE 18 % 21.8% 5 ® 484.7° 18.9° 340°
Btk 8 RigH 20.0° 47 400.2" 16.9% 305%
A PN = 20.7° 4.4 372.2% 14.9% 268.3"
Bk 10 XfE 209 4.4° 351.7% 14.8% 266.7%
B 11 B 20.1* 4.1 336.1° 14.5° 260°
Bk 12 X 18.2 4 ¢ 267.44 10.4¢ 186.7¢
1% 13 TR 16.5b 4.1% 228.9¢ 8.1¢ 148.3¢

MR SSHEN A 40 RS E1ZR LA

L ECETNEFEEEERTERE RS (p=5%)

% Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.

Jang K (1996) HE® : BEMREBEZEENLT - SERSMYITENE RSB
TR, B AR SR R E R MRS 2R | Damato [KZF (1994) 18HE® : EREEEFAH
FEEEE TR TEIR . GHE SRR EREIEAER 7 R R 14 RRIERUIHAG 7 RIIE 8 KR 17
K Weston X (1988) Y sRFMEECC BEE R - RRIE BB ¢ Kratky
K& (1982) A BIERE B BHE B AR AR AR EER -

RIS T AR EARE TR BRI 288 3555 18 4% EATRLFTIREY
1 MR REERSR{LEANER A PEREREEE N EfEEERE %R -
CHRENEERERHESRETZE

REEHEARFIAKEETEEIRENE  RERENTESHEEGHEA - BRBEEERE
RETE T.HE - SEAITEE D2 BVB 1 SR BT AR N E SR SR - 57 128 #85%
BEMEHTET A DR AT RN EE R RIS AR EENE
BHERRA SRR 25.6%6 % 34.3%  BEERERAIZ R0 313% 5 31.3% (R 7) - #HFEENE
SRR B REBEEAERE > MEFETRBEEHERE  XNETRBEERABHE (F
8) RN BEEEFERZ pH HEESCHEE (R9) - ERBIEZ/ O SEERESTTHIERARE
NEE_AREEXNEEERFREESDOEER TEOR R AERERMERE —REAEE (£
10) -

I VRSB EREELR

ARG B IIERESK - BT/ EEE AR BB s - WESH e LEZ
BHERRE (1) B2 SRMERERGEEIFEEEE SR80 27.19 ~ 112% 5 154
% - B FBAHMRESLERS - EREBHES > B85 £ 12 A3 HF L2 RE R EEBZREREY
BEHRE HEE03~09T » FEENRERIE D 2~3% 5 FEs BERERE— - = RIESH
1871 59,000Lux + 188,000Lux & 189,270 Lux - 7E5hE HHE » B L EAE IR » MRS C RIM
BESERS (R12) -
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=7 REBEERENES IR RERER 2
Table 7. Effect of used media on the growth and yield of Pai-tsai.

oo P BETE i ¥ OB ERARLE EEM HifE W UREE

Culture Culture Height No. of leaf Chlorophyll Ieafarea Weight/plant Yield/plug
method media (cm) () value (%) (em?) (@ (2)
BURHE 274 53 11.9* 774.1 33.5" 603%
128 48Rty B HE 23,10 53° 11.0% 575.8™ 23.0° 414.3*
= 21.9° 5.3 9.4 508.9° 23.0¢ 414.7
18487 B—oRiEE  262° 6.1° 12,5 10103 38.4° 691°

B 86 S H IS H » fRIGH] : 86 £ 6 H 13 5

128 FRAREE - BiAE - BRI TREIE
P ETRSEX TR ERERNEE (p=5%)

* . Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.

8. JUBTEERE M HS KA HHNEEE R R TRRE Y

Table 8. Effect of used media on the contents of macro and micro elements of culture media.

hing Macro elements (94} Micro elements (ppm)
Culture media N r K Ca Mg Fe Mn Zn Cu

— KA g.28%  0.019*  0.027¢  031* 0120 2363 15.1° 5.97° 4.2°
B ER 0.18°  0.010° 0.008" 0277  0.09" 2087 147 3.2 4.3
E=H 0.20°  0.007° 0.007° 029 0.10° 246 9.2* 6.23" 3.9

¥ A-EHTAEXTRHRERERAEE (p=5%)
* ! Means within each column followed by the same letter are not different significantly at 5% level according

to Duncan's Multiple Range Test.

&R FETEGREMES XA B TE pB & BC EZ R

Table 9. Effect of used media on the value of pH and electric conductivity of culture media.

ot EC {8 pH{E
Cuﬁ:ﬁﬁ%ia Electric conductivity
(m mhos/cm) a:1 (1:5)
B—-EH 4.22% 5.42° 5.7
AR 2.89° 5.94° 5.8
= 2.03" 6.17" 6.0°

i A—ETTAR TR R E RN (p=5%)
*: Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.
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#£10. TREERENES XA AN ERES FERRETRRECHE

Table 10. Effect of used media on the contents of macro and micro elements of Pai-tsal.

REAE REME Macro elements (94) Micro elements (ppm)
Culture Culture
method media N P K Ca Mg Fe Mn Zn Cu
E_miER 025% 0045 02° 0077 0024°  115° 33 693 04"
128 #2400 HEUoRiER 0.19%  0.023° 0.13% 0.095*  0.028° 598 39 4.63% 0.5
B=kiEH 017 0.023° 0.11' 0.099" 0.029" 7.0% 4° 3.63" 0.2
18 FREREr  M—mfER 022 0.030° 0.14° 0.090° 0.026" 73% 42° 337 05"

128 RS ¢ B - BTIEME

L E-ETRENEBHEERERTEE (p=5%)

* : Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.

#1. STELRRENENORETRERCE
Table 11, Effect of bed locations on the growth and yield of Ching-green Pai-tsai for plug tray culture.

AR R R =H HE TETH TRkt E HRE
Height of Height No.of leaf  Thickness  Leafarea  Chlorophyll value Weight/plant
culture bed (cm) (#0) {mm) (cm?) (%) ()
B LE 17.3% 8.9" 0.70° 374.9% 367 27.2*
B = 17.47 6.7 0.68* 313.8* 33.2° 21.4°
m =@ 13.8" 5.0° 0.59 17738 33.5% 12.8°
& F 3 13.2" 5.6° 0.53% 163.3% 35.3° 10.7¢

TR 85 4E 12 A 21 H SR 86 £ 1 A 28 F

v E- BT AR R ST (p=5%)

* . Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.

F# 12, R{ENEERETEE I O R E e
Table 12, Effect of bed locations on the keeping quality of Ching-green Pai-tsai for plug tray culture.

TSI R LR C FRAEAE EEfHARER TR EREE RIEIEE R

Height of Vit. C Crude fiber Nitrite Nitrate Total soluble solids
culture bed (mg/100g) (%) (ppm) (ppm) {(Brix)
& L@ 68.1%* 0.87% 0.71° 213.2% 4.2¢
B _og 40,9 0.65° 0.13° 93,9 2.8
B = E 60.1° 1.14° 0.33* 281° 4.1°
& F = 54.1" 0.96™ 0.34% 273.2" 7

Y ACETARY TR ER I ERTES (p=3%)
*  Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.
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SR C/ERRERIE R TS AR LR IR REY « Matsuda B
Hara [ (1990) #8Hi ¢ “ Prince” H/KSABEERARITLOLE (95 5062 RBbl=%) - HEE
AR B RRRRELRED 20~30% - EFEEINED 50% - RES/NEERBES SR
R AR S ERE - EREREER - mIOURZE - B ERE © A o BRESEHR
IR ECE - B 87 - 85 BRIEA A WSS - Nagaoka (X (1979) S © B LB
MINBEENRAEUE - 2MEERREKRCE - ELRIERER R BAIRREE » Noguchi K&
(1978) 18 © WELEE 10096 ~ 79.3%6 K S4.790ET A RIZE KR - HREREREREEERT
Y8 - Brand K38 (1997) 7 iR =B A4 (Kalmin latifolia L. ) 7 386 R HINBEAR SRR EE -

HRRER IR BRI RACEEET AR EREE (ERE LML TF
SRR ) RS RSB D SR - R R e R R
BEZ/NEHE - MERE RIEM AR » BB R E T R TIEE 71.9% (£ 13) - 4
RAENREREAREECIOR BT E-EERERZES  HSFHERE M RER TS
EER (KM -

13 FEREEBESHAR NORE T
Table 13. Effect of rotary culture bed on the growth and yield of Pai-tsai.

PR B2 ' FEEE HRE

A (o]
Cﬁfﬁrjfbﬁ Helght NO- Of leaf Legf area WEight/plant
(cm) 0 {cm?) ()
TE RIS EIREE 20.4% 6.8° 538.1° 19.6*
[&] 72 PREE** 14,9 6.3 3042 11.4°

* L A-ETNENERERERERTEE (p=5%)
* : Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test,

ORERARER 45 om

=14, EREESTIRIREEN R NARERYBE
Table 14. Effect of height of rotary cuiture bed on the growth and yield of Pai-tsai.

ARSI te L TEHE FRE
Height of Height No. of leaf Leaf area Weight/plant
culture bed {cm) #0 {cm?) ()
= e 20.4%* 6.8* 538.1% 19.6°
BB 19.2° 6.3 462.6" 16.3"
= = g 19.40 7.4° 521.4% 19.3*
= 20.1# 700 586.1° 19.3%
5T @ 20.1° 6.8" 554.9% 20.6*

HER S F12HSH B 87 F1H9H

* A-EfTARFEREREZETEE (p=5%)

* : Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.
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N FARER AL/ NI A R EE
F R B R« B RTAR RS ARIE E F 0 RIS —EILR  HoAME 08~

12 A8 - FRFLBRNE AR AR BIEMA L - EEELE S BB EETR - SRSk
BT BT RELERSR » [T TICEY A » SRR P R R KR
WEBRZRE  WERT  RAFEMNREN R/ NI R ER 18— IREL (HERR
B ) fEFRIBE 101~121.8%6 (£ 15) FHEKERINEII27.3~39.3% (& 16) : HHE R BpkE T8
IM21.6~5149% (F17)-

R EHEF SRR AR S AR ETRE TR TR EN - HEES 18
BEMEBRE IR /D RS T A E R E AR BRI E (#R18) -

=15, ARAABHASNERETRESC Y
Table 15. Effect of cell types of plug tray on the growth and yield of Pai-tsai.

éﬁﬁi H*ffiit No%%%eaf Lﬁi‘ﬁ;fa Weiiihﬁt/%ant
(em) (¥} (em®) (8
18 F— 3 IELR 20.4°%* 4.8° 380.1" 9.6"
18 tREER I 242 5.5° 596.2° 19.3¢
18 #§ e 24.7° 5.5 598.8° 217
18 $5PUEYI & 24 5.3 622.7° 21.3°

B R 1T HeoH FRINEH - 86 F 12 H2 H

¥ EA-ETAEXFMEARERZENEE (p=5%)

* :Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.

#16. ARFHEEAHHELE RERSH
Table 16. Effect of cell types of plug tray on the growth and yield of Garland chrysanthemum.

éﬁtﬁ ieE Hﬁﬁgﬁ;t No%%glzeaf L%Eﬁa Weiff/%ant
(cm) # (em?) {e)
18 H—peEEs 19.7%* 10.4° 601.4° 30.3"
18 I ILEYIA 20.5* 12.1° 672.5° 38.6"
18 K EEER G 21.1° 11.4% 659.9" 387
18 gz 212 11.9* 734.0° 42,2°

BEE 8612 22 SMKIH: 8742 A3 H

* FA—HTAEFEERERERAEE (p=5%)

¥ Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.
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F#17. FRAFBUAHERSRETRERECTE
Table 17, Effect of cell types of plug tray on the growth and yield of Ching-green Pai-tsai.

U e TEBL BETETH HiE
jC\ej{l%tiEeE Height No. of leaf Leaf arca Weight/plant
{cm) #H0 (em®) ()
18 #E— B Ef 21,1 8.1° 549 5° 7.7
18 B PUHE A 22.5* 83" 610.4° 72.2
18 R EETRLE 21.8 8§20 586.1° 61.2m
18 &R 21.6° 7.9° 537.5° 58%

RAEHYC 86E 1222 H s RH] - 8THE2H2H

*E-ETARENERHER EREEANEE (p=5%)

*: Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.

18, FREABUAHNEEEFTIHE
Table 18. Effect of cell types of plug tray on the growth and yield of Pai-tsai.

. A2 Fresh weight (g) #7EF Dry weight (g)
A il > - -~
Cell types #h FER TR Vil ki HTER
Shoot Root Shoot Root
18 #8—HREER 172,55 6.6" 7.8% 0.53°
18 MEIEET LT 347.1° 8.7° 13.8° 0.68°
18 4% ELHhZe 3917 9.0° 15.6° 0.77°
18 #EPUELI A 383.1° 9.1 15.1° 0.77°

¥ Rl-EHITAEXFRAAERERAEE (p=5%)
*: Means within each column followed by the same letter are not different significantly at 5% level according
to Duncan's Multiple Range Test.
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Vegetable Production by Plug System

S. R. Yang, C. C. Cheng and Ho-Yu?

Summary

Experiments were conducted to evaluate the possibility of vegetable production by plug system. Plant
weight of Pai-tsai, Chinkeng pai-tsai and leaf mustard seeded or grown in 18-plug traps increased 4.4, 7.4
and 29.3%, respectively more than that of the conventional production method in the soil. However, no
difference was observed between the two cultivation methods in vegetable quality such as crude fibers and
total soluble solids, as well as in organoleptic testing such as colour and flavor.

Results of the compositions indicated that plug vegetables had longer shelf life than the conventicnal
ones because the former had less respiration rate during storage. For example, leaf lettuce and kale at 5°C,
their storage time were respectively, 3 and 6 days longer than the conventional ones. When Chingkeng pai-
tsai and Pai-tsai were seeded in 288-plug traps first and then transfered into 18-plug trays after 8 days, the
yield was also better than the conventional method. Although, best yield was obtained from the top layer of
the multi-layer cultivation trials, the possibility of using this method is still under studies.

Key words @ Vegetable production, plug system.
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