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Table 1. Performance of superior chrysanthemums observational trial in 2005.
BRABE PRE o3 e #IRRE #RE WEFR EERERAR
Entry Plant No.of Diameter Daysto Percentage Quality

height laterals of flowers rooting of rooting grade
cm cm day %

04012 34.8 43 6.3 15.8 96.3 4.5 TYC04S1212
04019 27.8 3.5 5.8 15.8 94.4 3.8 TYC04S1219
04031 36.0 43 5.5 18.5 100.0 3.8 TYC04S1231
04035 343 4.0 5.8 18.5 94.1 4.0 TYC04S1235
04067 333 33 4.6 15.0 73.7 4.0 TYC04S1267
04071 31.5 3.8 52 14.0 82.6 43 TYC04S1271
04074 35.8 43 4.9 17.8 100.0 4.0 TYC04S1274
04083 323 4.8 4.5 15.3 60.0 43 TYCO04S1283
04085 335 33 6.4 16.3 69.6 3.8 TYCO04S1285
04092 29.5 3.0 6.0 16.8 100.0 4.3 TYC04S1292
04104 325 33 6.7 15.8 84.2 4.0 TYC04S12104
04125 26.8 3.0 6.2 18.0 88.9 3.8 TYC04S12125
04140 39.0 3.5 53 18.5 94.7 4.0 TYC04S12140
04158 353 3.8 4.9 17.0 93.8 4.0 TYCO04S12158
04184 27.5 3.8 4.7 17.0 93.8 3.8 TYC04S12184
04185 25.3 43 6.6 16.8 100.0 3.8 TYC04S12185
04238 335 33 5.4 16.3 78.3 3.8 TYC04S12238
04256 335 4.0 6.3 19.3 95.0 4.0 TYC04S12256
04261 25.5 2.5 4.8 16.8 94.1 4.0 TYC04S12261
04267 26.5 43 6.1 15.3 87.5 4.5 TYC04S12267
04338 345 5.0 4.6 16.3 100.0 3.8 TYCO04S12338
04339 325 43 5.4 14.5 93.3 43 TYC04S12339
Lucido(CK) 24.5 3.8 5.5 15.3 95.8 3.5
LSD(5%) 2.03 1.04 0.33 1.48 0.75

FrdiH I £ 2005 57 H 26 H
FEFEH] : 2005 4 8 H 18 H
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Table 2. Performance of superior line of chrysanthemum in line trial in 2006.

R AW them R RiE IS 4 8 FEHE WEFH
Entry Plant No. of Plant No.of  Diameter Days to uality
height  laterals width flowers  of flower flowering grade
cm cm cm day
TYC04S1212 21.3 4.7 33.7 53 6.1 51.2 4.5
TYC04S1219 24.8 3.7 32.0 4.8 53 56.0 3.5
TYC04S1231 30.0 5.0 34.5 4.3 54 54.0 3.5
TYC04S1235 25.2 3.7 27.3 6.8 5.8 48.2 4.2
TYC04S1267 24.2 3.8 32.5 4.2 4.5 58.8 3.7
TYC04S1271 29.2 3.8 335 5.8 5.0 54.7 4.2
TYC04S1274 30.7 4.7 31.0 7.0 4.9 53.5 3.8
TYC04S1283 24.7 3.7 31.7 53 4.6 52.7 4.2
TYC04S1285 26.5 33 31.8 4.3 6.4 60.7 4.0
TYC04S1292 25.7 2.8 28.3 4.2 6.1 49.7 32
TYC04S12104 30.5 3.5 32.0 3.7 7.0 62.7 43
TYC04S12125 23.7 3.0 37.7 7.8 6.4 59.0 4.0
TYC04S12140 33.0 3.5 30.7 5.8 6.0 52.0 3.8
TYC04S12158 30.8 3.8 34.0 6.0 4.5 56.2 3.7
TYC04S12184 25.7 33 31.8 52 4.9 58.0 3.7
TYC04S12185 20.0 43 30.0 5.0 6.5 48.8 4.2
TYC04S12238 26.5 33 32.7 7.8 52 59.2 4.0
TYC04S12256 29.0 4.0 36.5 4.2 6.5 523 43
TYC04S12261 22.2 2.8 34.0 52 4.9 62.8 33
TYC04S12267 21.2 4.2 34.8 4.5 6.2 49.8 4.0
TYC04S12338 31.2 5.0 30.3 4.7 4.2 553 4.2
TYC04S12339 24.5 4.0 38.5 4.3 5.5 60.8 4.2
Lucido(CK1) 24.8 3.6 36.3 5.0 5.8 553 4.0
Cirbronze(CK2)  22.5 43 37.2 4.8 6.0 53.5 3.5
LSD(5%) 2.41 0.84 2.63 0.26 0.25 2.36 0.73

FrdiH I - 2006 5 10 H 7 H
FEFEH : 2006 4 10 A 22 H
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Table 3. Performance of superior line of chrysanthemum in line trial in 2007.

e R thim R R TR e FfEHE BERE SEEW
Entry Plant No.of Plant No.of Diameter Daysto Vaselife Quality
height lateral width flower of flower flowering grade
cm cm cm day day
TYC04S1212 19.4 4.5 354 4.8 6.2 523 24.4 4.5
TYC04S1235 24.0 3.6 31.1 7.9 53 46.8 25.0 3.6
TYC04S1271 25.4 3.9 32.9 4.4 5.0 57.0 25.5 4.2
TYCO04S1283 19.0 3.6 311 5.7 4.9 50.4 21.1 3.5
TYC04S12104 249 3.7 34.8 3.8 7.0 61.6 23.5 3.9
TYC04S12185 17.8 4.8 29.9 4.9 6.6 51.6 22.4 4.1
TYC04S12256 22.1 3.8 359 4.7 6.7 51.8 22.9 4.5
TYC04S12261 19.3 3.5 32.2 4.9 4.9 60.5 24.6 3.6
TYC04S12338 26.5 4.9 30.3 5.0 52 53.5 25.0 4.1
TYC04S12339 21.3 4.9 40.4 53 5.1 60.9 24.9 4.1
Lucido(CK1) 22.7 3.7 31.2 4.8 6.1 54.5 23.7 3.6
Cirbronze(CK2)  20.6 3.5 28.1 4.9 6.2 51.3 23.8 3.7
LSD(5%) 1.40 0.57 1.76 0.74 0.21 1.46 1.08 0.51

H4EBEH : 2007410 H 3 H
SEF AR : 2007 & 10 H 18 H
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[ 1. 257 ERT TRk 2 SRR
Fig.1. Chrysanthemum ‘Taoyuan No.2’

[ 2. e iR K E 2 5k fE
Fig.2. An inflorescence of chrysanthemum ‘Taoyuan No.2’
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Selection of Chrysanthemum ‘Taoyuan No.2’'

Chin-Mu Chen2, Shih-Kai Lo 2, and Shui-Ho Cheng 2

Abstract

The breeding goal was to develop the new cultivars of chrysanthemum that adapted to
the cold-tolerance and marketing requirements in Taiwan. The chrysanthemum cultivar
‘Taoyuan No.2’, originally refer to line TYC04S1212 selected from progenies of*Lucido’
x‘Cirbronze ’, was registered and released in 2009. ‘Taoyuan No.2’ has vigor growth, low
plant height and new flower color. The has daisy type flower, with 5-6 cm in flower

diameter and high stability of flower color during the flowering period.

Key words: chrysanthemum, new variety, breeding

' Contribution No.418 from Taoyuan DARES, COA.
> Associate Researcher, Former Assistant Researcher and Director (Corresponding  author,
shcheng@mail.coa.gov.tw), respectively, Taoyuan DARES, COA.
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A Bt BE A 2L AR 2 P9 e R IN(Cucurbita maxima) ki # FETERF (15)

1% | BRI E R 2 AR = U A R DS (42 X 65 X 23 om)
e g/ 4 MBI E - S EETEE 4 P& R 2007 £ 10 H 2 HEM @ SREIZEGRES
2008 4 2 1 18 FRIGHAESE « 3 + kSIS R - BREA1% 2 -

EEVIHRAEER - BRI EE R REEE - A ReFHEE - R
E1F 600 g BiCA NEER R/ INE - RE AR 600 g DL EFAEFR /AR - HEBIRHR
SAS EH#E#EE (SAS Institue, Cary, NC) f1,2 PROC ANOVA (analysis of variance
procedure ) /T 78T (0=0.05) - DA Fisher’s LSD ( Least significant difference )
test i IR B [P (H.Z = B E T -

1. REEHEIC T E 2ALEME
Table 1. Chemical properties of sugarcane residue compost medium.

&\ BREF &L & R ARE RMigHE EEE

N P205 Kzo CaO MgO OM pHZ EC*
% dSm’
1.47 0.19 0.86 0.87 0.14 62 5.86 1.89

“pH {H ;& EC {Egifl.Z /T « 7Ky 1:10

* The ration of medium to water for testing pH and EC value is 1:10 o

& 2. BB

Table 2. Composition of the nutrient solution used for drip irrigation in the trial.

BT =3E3

Nutrient composition Concentration
gl

TH RS 0.8

Ca(N 03)2

TH R # 0.8

KNO;

R — 0.4

KH,PO4

Fiu Rk 0.2

MgSO4

e IR 0.03

Micro-element mixture
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R

S AL ERERIE® DR DR EER 24 HZEBVIHESERHI Z
U2 123 g% - NREAE Y b 2 A2 9.7 i » HEBERHEHEELEE -
HgmmfE R 8AE 10— 11 fr > SR =R (B 1) -

¥ B # Leaf number

Aldra kuri A bisu Bo jan Mi va ko Eie pinn Dong senn

48 Cultivars

L. PHEER NGO AE B P S Fr b

Fig 1. Leaf number of pumpkin cultivars evaluated at early growth stage.

Sl TR 110 HPtasRil > 2008 4 1 H 21 HERiE RariiR - 2 5 18
HERICGE R R - SEIRZK ~ /NRERIE 2 - piiiRER (B 2A) DI 2 U9
Bl 20 W KR S mIER 6 2 A HPORRERLL Z U9 &5
(HRHE K Ao O E R/ NRIERB S > FTDAARER R /A R —dh
M52 ARy NEmE - WWHOCRAESR - RIIRER ([ 2B) DU 2 U4 &
KB WA il A I RE R Y5 2 A AR AR E
BHBESAERIHR R EREME - HFR 7555 2 A0 - NRATIEREE SR
MURRIIR CREERERAREREZEM 2 2R ER (B 20 JF R 2
g7~ B0 A i R s e A BERERDIF 0 B
Sl R AR E R ITRERIR AR E 20 BreiRRE R EE
RETARBEAER ZEM > MEPRIAREELEERENRIPRIARESR - 15N
IUR M REEI R BAE - ol AR B R HE 23-29°C » R 15-21°C » EAEE HEEET &
A MM EF2 F AR (Omafra et. al., 2000 5 EHAL - 1970) - AGAEEAEE IR ZH
PR LR H 23.7°C R RER 12.8°C - RS HTIHR QIR ECE G HEE AR Z5
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AL - FERER S - (IS EERE - (HEINRERDEE (EREYSF ARG - 20N
SRECRMSES - 12 AthAZE 1 AthaZE > RRREIE - AFIRREELE - DL
BIERED > S EREY P ECERET > AIDIRRIERS -

10000

A # ¥ % yield at earlier stage Il - 5 large fruit
[ /) % small fruit

8000

6000 -+

4000

2000 4

B. 1 # % yield at later stage

6000 +
4000 -
2000 4

04

(gplot™h

- 2 & Yield

C. 2% % yield at all period
16000 -

14000 -
12000
10000 -
8000 4
6000 +

4000 A

2000 4

Akira kuri A bi su Bo jan Miyako Eiepinn Dong senn

#-#a Cultivars

2. PEER ISR A AT S BRI 2 2 B L

Fig 2. Yield of pumpkin cultivars evaluated at various stage.
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S B LY IANF 3 - MERDL 7 M2 21,023 kg ha Fd » O E
fEGfE A2 18,395 kgha ! FECR A2 18,039 kg ha KR/ NEFES B
Lo EERS5043kghal o

KREERIRDL "2 U972 18,535 kg ha & » ZORBHIEALTE BA 2 16,494 kg
ha' > fERRER/NESE LS 5 ¢ ARSI - RS BB R - KREE
EE R 2 FERDIBHR R A L 89.7 Yorrs © KB 2 U892 88.2 % » SRR
BIREILL Z U972 947 g furmy » Ko A2 934.5 g Jo*—hi’ 2 915.4 g » [L=1{#
AR A B e L (HEE S 225 IS 4o O W BB M R R

INREER » DU AR T 6,422 kg ha S 0 KO HASE 6,273 kg ha! - T
MEBEE R SRMERIERS 36.5 K 382% @ mR A ~ 2 U4~ “—fy
2103~ 11.8 ~ 14.4 % » JRIA 2 U4/ INR LERBE S A B E S SR A - DU SR 2
U2 FgRRERERS - (HESTER P EREAREREIRS HA W
o EEEAK - /NREE S © A Z/NREETERIS - B/ NS
A TG A DABE R B AT A0S

FHZE 3 AR RSP A AL 22.5-32.1 B2 [l /NS SR (VL AE 18.4-20.4
Bz M KRENE S ESEINITNEE EERE IS - 5 (2009) $HREEK
I S RENEREUR - 13 14 15 B R E R R RN - (B8 12 (iR g2
AP - 1 (2010) 2B HEHIN ( Cucumis melo L. var. makuwa Makino ) S&
MR 2 G B 2 - B2 B SR B SR DA B TR - (HIY
PR T 2 A BT B SR B /N2 AR R (R BN A v 1 e — B Sl B T -

Aedbarf o AR E BT - Gwanama et al. (2001) ZEAEafE RS » 2
a2 I SRR S E AR R B BT E H 8 B R SR E A ER
V)& &E EE 5 - Reiners and Riggs (1997 ) fEEESTHES BT « fhfE - BANMLRS
S e T B RUER R TR - MRS EER N EE ) (HiKRE
LR T2 AR B R BT % A HEH - Stapeton et al. (2000 ) JRaE R RfGEBRAE
B EE R A AR T - KL - S R R BRI R AR LA & R
I R RS T S = B H B T B VB A s Y B JIUZE 2 ( Stanghellini et al., 2003 ) -
FAE R 2 i il 2 R FRIAHE R - ST LET K& 2R B3l b N DA R B 17 s
AME > WA 2SR EE N R TS AR g
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Table 3. Yield of different pumpkin cultivars evaluated under basket culture.

(19)

e KE Large sized fruit /N Small sized fruit s All sized fruit
Cultivar . et = . o P = . o =

HEHE fiy EE HE HREHE M E=E IEX HEE EE  EH

Fruit Nodof Yield Ratio Fruit Nodof Yield Ratio Fruit Yield Index
weight  fruit weight  fruit weight
setting setting

g fruit™! kgha' % g fruit’ kgha! %  gfruit! kgha'! %
HHEE 723 29.2 10,151 61.8 482 19.2 6,273 382 602 16,424 89.3
Akira kuri
Z U 947 225 18,535 88.2 501 184 2488 11.8 724 21,023 1143
A bisu
b A -- -- -- -- 305 20.4 5,043 100.0 305 5043 274
Bo jan
A 754 32.1 11,153  63.5 387 19.7 6,422 36.5 571 17,574 795.4
Mi ya ko
— 5 915 28.0 15,438 85.6 482 202 2,604 144 699 18,039 98.1
Eie pinn
HE 934 27.1 16,494 89.7 528 19.5 1,902 103 731 18,395 100
Dong senn
LSD 138 8.0 9688 112 154 2555 108 7283
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GALEEERB G EIRAT - 2003 - BILESEHKETHE 1 H-12 H -

2P~ VEUE  IRZRAN ~ ZERREL - 1999 o A HEH IR BT BTG - RIERZEE
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G iwEl e p.1-9 -

2ot - 2000 o F AL R E PR EE AE SRR DO o MR SR EEN 34:17-21 -

22k - 2005a - E i BERFER SEREG Rl - SAF 55:54-57 -

ZPulkE - 2005b o FES S TE B AL QRIS 2 XU - BREE RS IR IS SRR
57:15-24 -

AERRRE © 2010 « EATHRIHEER R @A Lanm B B ORI IVERE T ~ REER
EAGVE 2R o BN rPBURERE ST ST ATRE R S © S2pp ©

R M D FILE  BEE  REWE - S - 2009 - FERE I
BHREIRITT o HEICE 22(6) () »

BE(EOE ~ A I - 2005 - B - SRR IR ER] =K - p.495-502 - [ E[E NS4
itAwEl o &k e

BHASE 1970 - 7 ) FHOMEIE IS 20158 - BIIIRSES2ME®R ) K2 bV
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Adaptation of Basket Culture of Pumpkin Cultivars
(Cucurbita maxima) with Vertical Training under
Plastic House '

Ah-Chiou Lee?

Abstract

The experiment was conducted to evaluate the adaptation of basket culture pumpkin
cultivars (Cucurbita maxima) with vertical training under plastic house from the winter of
2007 to the spring of 2008 in Northern Taiwan. Six cultivars, ‘Akira Kuri’, ‘A Bisu’, ‘Bo
jan’, ‘Mi ya ko’, ‘Eie pinn’, and ‘Dong senn’, were included in this experiment. Pumpkin
fruit as harvested at 110 days after transplanting. The results showed that ‘A bi su’
produced the highest total yield with 21,023 kg ha™ among all cultivars, followed by ‘Dong
senn’, while ‘Bo jan’ produced the lowest total yield with significant difference. Among the
total yield, the highest yield of large fruit was also obtained from ‘A bi su’ with 18,534 kg
ha'. There was significant difference among cultivars. The average fruit size of ‘Dong
senn’ was the largest among all cultivars followed by ‘A Bi su’ with 731 and 723 g fruit”,
respectively. There was also significant difference among cultivars. As for the relationship
of pumpkin fruit size and node position of fruit setting, it seemed that the higher position
node of fruit setting got the larger fruit than those on the lower node position in this
experiment. Based on the yield and fruit size performance, the growth adaptation of ‘Dong

senn’ and ‘A Bi su’ were better than the other tested cultivars.

Key words: basket culture, Cucurbita maxima, vertical training system, yield

! Contribution No.419 from Taoyuan DARES, COA.
2 Associate Researcher (Corresponding author, antjelee@tydais.gov.tw) Taoyuan DARES, COA.
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T AR B B (Calanthe Szeboldlz) T8 i CFAEF R
1K @A 1E B 7 -‘7\'6):]:7'1‘

X > 2 > 2 S2 S 2
EEH " B Higfe

W %

KR FEAERFIAYIEEERER (Calanthe sieboldii) % » BlIEILEHFHT
B 305 11 A& 12 A alfa P RLE #OR 10/5° CRREE 30-60 K » DURFREEAE 32 E
FEFF BRI F T ORIR 2 (Rt - SRARENR R THAIE S AL - TEZFRIIAEIF RS 6 HEE R -
/N RE R IMERIIEHR 7-8 H - 8-11 A{EZFEF » 11 AR AR TR
FACEA R - fEEARZAE 2 HZ 4 Y - 12 AP ARIREHEE RS AR - {Ei
11 H R 12 A a{EIREEE 30 2 60 K alf2 R B E 37.5-50.3 Kl GE L aE » ¥
ITEA B R ACE R o (RIR R R N N s B i HZE A SO HIEAH - (H H)@[%ﬁiﬁ
HETE Fr EREERE (R o (IR PRI H 2B E - nTHRIRETEER - R BATE A E R ISR

Al o

R © SRENRT « fEEF AL ~ RIERRK « THAEALES

e

'HL"T

TREME ( Calanthe) fzFH R. Brown fiA 1821 F385% » #)F 150 {ilfd - 12455
BT S anZVE T - S18E 17 (@R fE (5% > 2001) - HAEIRATE ( Calanthe
sieboldii Decne ) {L24K ~ fLt e H AGEER® - @R A REREE+ & LB EE
- B ERMZERSTEEYE 2 RAEYES — - SIREE ) _ERARETRE - 28
HIAERR - FERE O ERERE Y (BRI B - RERE )N - RERIE - TERfE

" TB R S 2 B Dk AR S I LB TR IR A B 420 5%
> B B R BB E B YR BRI R GBI + shcheng@mail.coa.gov.tw) °
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MelE - VA - 2-4 Fr - fE5 B EERR IR - FEXR 40-60 cm > #ERTEFH 5-20 247
wOfL o BIREREZER - A=A H EERAGEREE - HEGEHEEIT
IESE PR BN T - A S (EfE R - BT 2 £ 3 H - MG EILE
T 700-1200 m 2 [ » AORCR7IL > iR~ R R SR - H A RBRERIRE R
AeFE (Fk > 1988 5 & 1986 5 BE > 1990) -

FETHEYIBEIE - BEEERE  LEI R ERREYE BT - BEHAEEERHE
HEITHRIRECERELIER - YR R E ML - AEYE 2 R e fE
WL JTREBAIIGAE R BEMEAES (220 1992) - FRARAEM W EE ~ KL~ BYEF - F
ALAE G —3 B E AL A T TR - AR —F ERALFERE R - Mt
eI - RIRER T RIR R IERIEZF 38 - FH e R - 2 BA(R
7K (cold requirement) - WIEE(LIER (YRAI% - 1983 5 2% - 1981) - DL
—IERH (Pleione formosana) Fyfil] » MOREIZERIRES - CEAR » FREK= [E
FHEREFREH—RIERERBT - JEHER A HE BRI - EER S AT
TEk B2 ERE (FRER) BMRTEE b » FRERMG REIE S LIRS HEST - 27 H MAR
8 H FAIEFHMbE5ea (20 1984) - SiRENRANFE S E—IER - REREE FRYFIK
KIEHFRRERNEIR - B=AFERKEEE - SREAE A CF REEFENFERE
5-6 cm [SiFf - HIEEREMHHHT - FEBERIES PR o ZE (1990) R 10 H (i AU E
SIEI S IRETR - BB J\EIEA 2 [f/INBRFSLEE » IEE LR EEIUEEE - 71
FIL o FEIE M URIEE - MR IRETR (EF 2 LIERZAE 6-7 HPIE . ZFE -

AikEe 2 HWEERS SR AR E 27 o (L R AE A A A E » R AR I i 21 [ e
EABIIEZ 2 » DI i s AR BT (E A AR R TR IR & SR 1 - DME R R
wEREREAESE ~ SR 2% -

AT LTy ik
—  HEHH

ARABRB S CF H B AT MR R AG I SR L B AR AE PR - E R R AR 3 (R Bk
o 1t 1-2 2 BIMERSS R TR - SSTEHIFHETRT ZE A i L Z AR R AN 5L 2004
FLUUHRRE AR B O B A R - AR - EERASGIR RS 3 & 7L 2009 4
TR o
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AFAEEE 2005 5 7 ABAGETT - BRE AR — K > BRI 10 Bk > BERETRE
AR - SR = R R AL - MR PREEITE R B R DU S B A S R A L dm
ZEEHAREE -

= =mIREEEHARE <

AR ERR M BT AL B2 MR L BRERE R o Bk EE - i REFN
ik o PAEYI AR RAPGET TR R R - HE 10°CRIR 5°C > HOUEIRBEGRE S 3,000 lux »
e 12 /N - (REpEEE H B BIPEMER 11 H 18 H (11) & 12 A 18 | (12) - ilf:
{E#5 3~ 30 K ~ 40 K ~ 50 K ~ 60 KPUfHH B - IR RS E R - 8G9 M -
FaP 3 B - AEEE 10 7k > $RA CRD 8¢ET - (RIREHEF R S 2 REME - 0=
DIpmie s ~ kils K B B oA R - MR RRE sy 16-257C 3l EREESR » TesR80
fEEER ~ i H 8 46780 ~ BB H RAEBIF AR - IR SE R RIER - TERER » &
R BEH R o BT EEA R BRI A IR ER - T REFEIR
T R EEBRAEEARE T TAERR T AT

‘G REEEERAT

BH{C (Percentage of flowering ) : fEIEIHE B2 3K -

1628 (Floretno. ) : THIKEE—FEFP L2 BRI E2HREY -

fE3E £ (Length of stalk ) : fLf7 R AR BAIG - FR BRI AL R < K -
flifE H ¥ (Time to flower bud protrusion ) : 73 BlIECERME IR BAIGHT ~ (KRR
HIRSR (FRRNET) & - BACEHHTERMTRE 2R -

5. f5fE H ¥ ( Time to first flower anthesis ) : {EZEHH % 258 — 29 ERALE REL -
6. At HE (Time to full blooming ) @ 55— AL IZEFT AL L KE -

7. /INMEEdn (Longevity of first floret ) : 25—2&{EBIREZ .2 KEY -
8
9

o=

. TR (Leaflength) : HiFREERE “EZERRE -

. TEH (Leaf width ) : FrpFRIERE —“TEZER T -
10.ZE/A £ (Petiole length ) : ¥ ZFREEIR S B TEME -
113280 (Leafno.) : $5F 2 ZERHL -
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R
— BIREEIEFRECEE

H 7 AW E s iRETREH 2 - TiRpfr Z E Rk R (B G0R L N il
RN E P 7 mm o (REREE ATy 3 mm - 7-10 H s RIS R
[BERECE L RARE - #rar A 23 mm o RERECE KT 13 mm - @R (8 A BAREH
PR 2 12 H A HraE R P fy 82 mme (RERGCEAGE 22 mm(f& 1) -
BEiFE AL SRR SET - e 2RGIREE - WE (AR - RIESE 2-4 HIEERETHR
P TREBATE o (BRI —HRE O PR = 2 =R AT A R e & - A 8E
HEAER  FERIRREARHIBIL T - R AR - AL HIEE A F & IR CRTHt R
b - L REER ZHEGIE - Lee (1992) [RIFRMEIERE] - 168 ABRIEB( L2 HARERE
i AR BRAIEE RS e RS ERED - s - feefmy BAefr
Erhim A BREEE -

100.0
90.0 —— F"J@
80.0 -~ —o— [ERE
70.0
60.0
50.0
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TE[AFU TF[19F1  8F|18[! 9520} ! 105/19F1  11]16]! 125]15] !

P13

1. FAREIHHT A = R BERE E IR TRE

Fig 1. Development and enlargement in bud length and pseudobulb diameter of C. sieboldii
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e MR AR R A B R R A R AN 20 R 7 AR E B R BT 2/ R E
(bractlet primordia) - BUR{EHFFEMbL - WKRETZ/Metat - 18 HZE 11 HH]
PNRZEIAFE AN AMEEF (florets) -~ 2 11 J 12 AFAIRERER EF H B L&
EN - AR b R EF - HESEAREI . A TH R R AR R 6 HEESR - 7
R RSt E/NMERRG - 7-8 ATEEFE > 8-11 HRACHFREIFH] - M2 11 K 12 H
TEEFEBRFN - ARG e R B £ 2 SUE R - MEATER=EHE 1-2 4 - B4
TERRIETHT 2R I K R A B 2R 58 T B f] - TEAE AR 2 BBEK -

SRR B e EFEXBILEWE
) i — —
— o -
R

L 4 d d 4 4 ¥ J g ¥ J g q

14 28 33 48 SA 6A TH BRA 98 1B MNA 12A

[l 2. =AREREE B E K BATe()/ I REE R IMER IR ~ Q)QEF#EE ~ (HOIEEF
AER KA R ~ (6)BEAE °
Fig 2. The feature in flower-bud development and of C. sieboldii . (1) flowering bractlet
and floret initiation, (2)(3) Flower-bud formation , (4)(5) Flower-bud enlargement
and stalk elongation, (6)Flowering.

= mIREETEERERE < TR

PR - EARETRE B LA 5°C R 10°Cra B 2 i H ke 3 @ H - sl RG]
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T5%LE (BERARYIL) - R &RE R il 10°CH&R SCHETREHE - (KR
sl B E 2009 £ 11 H 18 H K 12 H 18 HBAAGHETT - Al 73l VR % i BRI -
FFE 30~ 40 ~ 50 ~ 60 K > FREBATCRFHIE 2010 2 1 H 28 HZE 5 A 9 HAGH - &R
AR 1 PR o (R e B e B A B ER R - R IR - /B 2009 & 11 H 18
Hbatna BVl B H 8 - HEBETERE 16.0%2 36.7%8 I8 & BHERE ST A
BEE < THT 2009 48 12 H 18 H AR UMHEE - #iE&FATEER 33.3%% 50%
WL R = - IEPE (IR R B 0 B g s - HhDUEH 50 RIBRTER e
T 2= P (2 Ry 23.3% © Lee (1992) fHIFAKIRRF A - BIACMBE G - DUER
60-90 KRHEBHLALE B - Rh&s JAERKIFRIEF B - BT DUE RIS RETRESF K
T (flower aborsion) HYHHS > 255 (1981) feHGE M AZRE SN 25CtA
ATREIERAEF RATEEE (blasting) HITEIE o sREIBISEREZFIA - BE RILEF
U BB == = il TS B A KT ~ HE SRR TR e AmER - 22 e AR K
2o ANFRE DR -

R P P R = s IR BB LR - AT g It e E » A REHEE L2
BB 7.5 £ 9.2 24 » TEXE 46.6 2 50.6 cm - [ ¥ Ry 6.7 24 f 35.2 cm >
MURS R a B A PR SR - (B2 8 (BRI B & IR T bl SR =
B BUR 30 REKIEEE(E AT EE R emE © SlERFIAHT S C S HEE8 2 R TR
IR 8 AR PR EE 7By 61.8-74.6 K > pR A AR - AL (11 A 18
HBFGETR ) RISFE 112.1 K > SR KIE T i s R R 12 R - i E K
it B SR ZE s 2 R TR T SR e B - (R 30 ARl H B 41.5 K 35.7
K AR 40 KRRy 26.3 2 19.8 K - {RifEEEE 50 K&k 22.5 & 15.5 K - [Kifikz
B 60 KRRy 11.4 F 12.6 2K » B (K it B Ry [0 A o it BHRLAES R 1% 22 by e P R
R Ei6 6 H BHEN R B M A 2R - RIEREE 30 RIRFIEHE 12.9 & 105
K RIREEEL 60 RIZBATCTREE 8.1 J¢ 8.4 K - HGHAITEZE 14.3 K » BURELRIFHHY
(iR B & (ERATER IR R - ME B — R LPIE R B R a2 R - (AR
[l — o3, - EER NP G R T2 2@ 28 - IR RS 2 I
TERB - TR G BRI EHHE - MAEsRFamH 18.8 RE 22.9 K - A ZH
Sppa M2 7
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Tablel. Effects of cold temperature treatment on flowering of C. sieboldii

Al BRFEER B2 fEX HEEE fRfEHE BEHE fEasEam
treatment Percentage  Floret no. Length of Time of Timeto Time to full Longevity
of flower stalk flower bud to frist flower blooming of first
flowering protrusion anthesis floret
Month-days % cm day day day day
11-30 36.7 ab 83a 502 a 70.5 be 12.9 ab 8.5 abc 229a
(41.5a)”
11-40 23.3 ab 8.0a 50.6a 66.3 be 10.8 ab 12.3 ab 18.8 a
(26.3 b)
11-50 23.3 ab 8.6a 47.1 a 72.5 be 8.8Db 10.1 abc 19.6 a
(22.5b)
11-60 16.7b 92a 48.8 a 72.4 be 8.4b 13.0a 212 a
(11.4¢)
12-30 333 ab 75a 448 a 68.7 be 10.5 ab 9.0 abc 225a
(35.7a)
12-40 40.0 ab 85a 47.7 a 61.8¢c 8.8b 7.5 be 189 a
(19.8 be)
12-50 50.0a 79a 47.5a 67.5 be 82b 58¢c 20.7 a
(15.5 be)
12-60 46.7 a 8.1a 46.6 a 74.6 b 8.1b 63c 194 a
(12.6 ¢)
CK 23.3 ab 6.7b 352b 112.1a 143 a 6.8¢c 193 a

[T AHIE] 7 Duncan BEE R HIBGAE SYork HERF 2 SR

Mean values within column followed the same letter are not significantly different by Duncan test at
5% probability level.

* . The day from beginning of cold treatment to flower bud protrusion.

¥ . The day from the end of cold treatment completed to flower bud protrusion.
“ . Treatment month: 11 represent November 18, 12 represent December 18

=IREIEIT o < R~ R - EWME - FEERER T2 REMRIN - fRAER 2
AR o fRMRIREIR R » TRy 19.5-22.5 em » B HRH Sy 16.5 em » ZEfFE 10.2-11.9 cm »
FHHERE R 7 om - REUTR{EC IR i P B AT B AT R 2 51 - (B[] i T i BT SN R
F o METETAER e 3 B I 0 I A 722 5 AERLR B 1R 2 B AR R B T R R T
KEUES - IR E 11 5 18 HERAIRESR 16°CLA 2R E - Dl e B AR AR
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F ARRBURER T e Bl - (e HE g st - fer g b e — - sk
TEMIREREOE « SER B - el (B 3) - BRI 2RI TR R IO R
EREFERARZEE -

7 2. (R pE P s AR BT RE Z TE A R A
Table 2. After effect of cold temperature treatment on leaf growth of C. sieboldii.

Ll ER ES ES R £S5
Treatment Leaf length Leaf width Petiole length Leaf no.
Month-days cm

11-30 19.5a 133 a 102 a 3.1 abc
11-40 204 a 11.8a 109 a 34a
11-50 21.1a 122 a 109 a 3.1 abc
11-60 22.5a 12.7 a 102 a 28¢
12-30 20.5a 122 a 102 a 3.2ab
12-40 21.6a 13.4a 10.6 a 3.1 abc
12-50 19.7 a 11.1a 109 a 2.9 be
12-60 203 a 129 a 11.9a 2.9 be
CK 16.5b 11.1a 790 3.1 abc

[T 9 7R #7s Duncan BEEE TR HIBRTE 5% /KHERF 2 RARE -

Mean values within column followed the same letter are not significantly different by
Duncan test at 5% probability level.

“: Same as table 1.
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3. wEAREIFI R R R E AR AR ZEE + (DQEREH - G)(4)EE -

Fig 3. Effect of cold temperature treatment on plant and flower features of C. sieboldii.
(1)(2) cold temperature treatment. (3)(4)check.

s AR BB E IR MR BB B AR ] Z BRARAE RAN 3R 3 s - SRR (REk S B Bl
TEMEARIE A THRATE - HraF BORE EACBAEER » fedGh e ~ feesEardl GBS
FHER T 2 R th B S R R A MBS AR - T BORE B S R ERER
B L RAVE - N 2 B C SR e AC S R ] » T S BBk S L el e A i
IEARRE > B R E A B E R4S ar - SOLMBIEm B B BERE RS
SRR » IR ErR A S Al 2 L&Y sk g he s (RER R 2 i £2
i Kl — R R 2 D 2 (EREREE R R - DR B2 20 L IEBHC AR (Hew
and Yong, 1994) - MiAEEMAHERNEE » Rt RERZ A/NRE > HFIE
A AT AR BB BEER SR N PR E A Z Bl 1 -
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7% 3. mRERE R IEAREL BTE IR FHER (R 3

Table 3. Correlation coefficient between plant traits and flowering traits of C. sieboldii.

{ERIIN (S i LR it IS fEHH

traits Floret no. Lengh of Days of flower Flowering
flower stalk bud protrusion duration

RERELHEL 0.0329 -0.0871 0.0438 0.0160

Pseudobulb no.

PRI ER 0.1012 0.2063* -0.2150* 0.2325*

Pseudobulb diamater

THEEE 0.0042 0.0298 -0.3978%*%* 0.1227

Bud length

* ki o SMBIFRIR 5% and 1%EEE /K TE
* ** 1 Signification level at 5% and 1%, respectively

A TP BN s AR AT B A S AR R A PR T R SRS - RAEE - HTHAETES
(preformed flower bud) - WK EH B ZEIE - WS ER - TR
HE ~ $EFRBEAE - EEB LA E MMEERE BB’ AR - Al EIRETRIE B K 27T
EEH 2% -
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ZRME - 1984 - 2 —TE A REEBAE - GEERFEGBIT] - 14:53-64

I~ HESREE © SXHGH - 1981 o By AR BERRE 5  —TERE Z PATCELHE T & - PR
oy 113:22-32 -

L EEAGE) - 1992 - {eFrALiiEd] - It - 517 -

VREEFE ~ B - 1983 « BALIE I EL GAs SIEYI S BRI - 55— 8007 - BALIEA -
B [ 25 29:169-177 -

PRERE - 1988 - SEFERMEYI(2) - p.68-100 - FIAER - &L -

JEI$H - 1986 - B E # — AR - p.107-141  FEEHM - G -

B ~ SR - MREERE - 2001 - SEEYIEES - FERBETERERZES - 5t -

TEWUA 1990 - SARENRE ~ FEARENRE K RN RITE IR 2 & R M Bl fE T3 27 A 7 -
VLEE R EEE SR ATE AR L - 133pp -

FRREERE ~ RN~ ZEHGH - 1985 o BRICREN ~ iR BT A 5 8 — ZER b e Bk (L&
Ve g2 - HEIEZ 31:174-187 -

Hsu, J. H., Y. H. Lin, and R. S. Lin. 2007. Effect of cultural medium and hydroponic
culture on growth and flowering quality of Oncidium Gower Ramsey. Acta
Hort.761:489- 492.

Lee, J.S. 1992. Effect of low temperature treatments on growth and flowering of Calanthe
striata R. Br. native to Korea. Acta Hort. 337:81-85.

Lee, N. 1981. Effect of temperature on growth and flowering of Pleione formosana Hayata.
Proc. Natl. Sci. Counc. 5(1):41-48.



(34) PRERIE B ST RIS T e A 5 68 1

Preformed Flower Buds Development of Calanthe sieboldii
and Effects of Cold Treatments on its Flowering '

Chih-Hsing Yeh?, Fang-Shin Liao *, and Shui-Ho Cheng’

Abstract

Calanthe sieboldii was the production of well-developed preformed flower buds that
went dormant and awaited a flowering. It under greenhouse regime in Taiwan usually
began to develop flower buds in June, form well-developed flower buds after middle
November, but then hold flowering until February in the following year. Different
combinations of cold treatments (10/5°C day/night) on plants bearing developed flower
buds were investigated for their effects on flower development. The results showed that
different cold treatments can advance flowering by 37.5 to 50.3 days. Also, cold treatment
at middle December significantly increased the percentage of transition from buds to
flowers. Furthermore, cold treatments can improve the quality of inflorescence, floret
number, and the longevity of floret in general. For the leaf development, cold treatments
had no effect on leaf number and width, but increased leaf and petiole length. There were
multiple effects of cold treatment including flowering regulation, inflorescence quality and

plant type improvement.

Key words: Calanthe sieboldii, flower initiation, cold requirement, preformed flower
buds

! Contribution No0.420 from Taoyuan DARES, COA.
% Assistant Researcher, Senior Researcher and Director (Corresponding author, shcheng@mail.coa.gov.tw),
respectively, Taoyuan DARES, COA.
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e A R MRAIE AT TR EET S Fi
X > > 2 F) 1
NEAEFZHE

N 2 = 2 sz 2
BRE T BO5 S T B

W &

Ae 2 BRI = IRERE ( Calanthe sieboldii Decne ) B 4L KEEIHAM
PRI B AL R RS B S IR T3 5 N AR B 2 - SRR DA
R 110 R T - BB BRI 3 g L 168 1 JRila 20 g L jERE v 2 g L
TR R 8 g L PESE » HEs sk 14.1% » Sif7c 7 A Y - T BHERIN » K
T 6 RIS Al (et 2F - Hrhl 150 ml L Tk R B3 2R Rl - 5% 39.1% -
B4 RIS EREAAREE 1 37T 15 g L FERE - 1 g L SRR R 2.5 g L 7k i
¥ 1F 1530 HRARRSEEE - BAERB LG ERIEE 2 5l H & - gl AEE
R S B R B SR INT R - (KB T BRIE Y B £ R SR
== (HEINEE VR ] B e - 76 20-30 B/ BB ER - MA S ERNES
RSN A RN EE

PG - AREAR ~ B - JRIHRAHE

o

‘F"]"T

= REfEE ( Calanthe sieboldii Decne ) » Fl144 )1 IGARERRE » Fov 8 7 AR AR EMRE 28
fEY) - FES MR EEICEMEFES L& - A0 R~ R ERRILUREES - R
2 23 HRIE [ OHIHTES - TEXER 40-60 cm - #EARTEF EL 5-20 Z%1E » &
16 AR - 2R Eam A LR ABEEES - R EEHE R KR
BEAE (FK » 1988 ; J& » 1986 ; &£ - 1990 ) -

1T A 3 B e e R SR AR R SRR A A 421 5% -
> HAEE RS RIGEIL A » iR E RIBRCEEE » shcheng@mail.coa.gov.tw) «
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By 4 = ARENR R G R BRI OB A (BRSOt A BH S R BTk - fE Rk
HEOMERD - BRGERE (Z 0 1990) - BEfLH HARERES NETHHEEE - B2
B EAEENRBYE  BLEHS A T KRB - (HREF - H5 © B0k
FHIEM2%E - FNIRETRAE PR - MR EEE - SEEE L NERTEREAE
B TSR SR 2635 ( Hibono et al., 1978 ; Ichihashi and Yamashita, 1977 ; Miyoshi and Mii,
1988 ; Nagashima, 1982 ; 1983 ; 1984 ; 1985) - (HEZ DI HARETHE W EE - mH
AHIRETREBIEYIF - R EZFCHIRETR LA 53828 - BP0 & S 24 N -
T RAE 2% LU (=5 > 1996) -

TEEG (1990) W gess SR B s IR BI85 2 <2 R AR st RORORS BRI e B - e —H R
AT BT - AT EREIRE RS EIERM - BRI - R HEEFSE - I
TR T B R A S B R = AR T8 o o N R B o -

FEH S
— B EUIERIRIR

BEBUAPRES [ L F A 2 A BRI BRI 22 o B
FAZYEHT pH {1l NaOH 8 HCI 3525 5.2 » B 121°C ~ 1.5 kg e FURES 2 WA » 1
AEITEy 15 mine IR 25 % 1°C » JLIE 16 /1NFF » B 8 /NI L3RS 23 ol

m?2sec’! -
Z IEEREAHEREEE T ST R E

A 2-3 B EGEHIRMRITE » RIS EE R 2520°C (B/ARIR) 2 A RN -
SERREEHTE 2.3 1 mol mPsec” o EUIFR T4 110 FAUHESE (LEEE Rt EA R - R
WEL - NEERES NI E T BN - BRSO DA
3gL'JEEF | BRVRIN 20 g L el 2 g LIRS B 8 g L7 PR3 » DA R AR - 53
PR 25 g L' FHER » 150 ml L 77k ~ 50 g L B 458 - 2 g L tryptone ~ 2 g L™
peptone + 1ppm NAA &Y 1ppm Kinetin 5% » It 8 flEH - M 4 HE - FEE 5 @5
FEIL S BRI B AE SR RS TS 5.5 om SEESIEL - 5HES LML 10 ml -
FEREAR AR AR T A R T8 MG ARTER 135 KRS T BB HK
B -
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= EERRERAGHANYHERERINBETCRE

By _F it S AR T S B PR AR RS AR 0.5-1.5 om /N (29 — BEEHE) B atER AR -
TR B MR I AR N A B 2B - B A SR 650 ml BITEH -
B E R 9.5 cm » FHA 150 20 » 25 J 30 k4 FEESE R « R R DUEARS
FH 3 gL IEE 1 BRIRAN 1S g L AERE 1 g LIS MERR I 2.5 g LT /R s b TR
2L g L TEE 2 BRI 3 g L fEE 1 5 PRI S0 g L &R ~ 50 g L %
282 g L' tryptone } 2 g L' peptone %5 » 3£ 6 flipg# - fR 5 3 B - A EEE 2 ) -
FrE EL AR BT/ HE 1A 650 ml BTEHE - BT 100 ml « FARFE R A IR - AR
6 B TSI R - ISR E © b - BERE EEE AR
B B BRSNS - TRk RN I -

v SUERER AT EIRET AT

KBRS 2 el (CRD) » Mo B bl o5 S AR A e A
W RS M TR R TR -

EIRETIN R 110 REGREIE » HARRAET 2 @ik - MEREELN 90 KfE
WE35 7 sk R AE » MR A - 5% 135 TR - Byl ke AR i T
FEHAERANFE | SRR IR S AR B R IR 14.11% » SMNITRIEA BRI
BB - DL IS0 ml L Ak i385 SR s » 3 39.14% » BE TR BB R -
VAN 1ppm NAA 52 g L tryptone 0.2 » Vi1 50 g L' FES2 B RIS » 5y 3.28% o EAfLAf
B R ER S R A RLAI S - DA AR 150 ml L APk -
F52.20% - BAH TR 2 EEE VA - JRAN Ippm NAA 202 » ¥R1150 ¢ L 528
FE » B 0% -

R EVRINE MR TR R S YRS  (FYFan  REETEE pH
(B HRB BT F P R AR SR S T 200 B - S (SRR R & 4 - (It E
EELHBFNET - USRS BN SR TR RYHENER (5%
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1992 ; BANZE » 1991 ; Arditti, 1967 ; Chung et al., 1985 ; Vacin and Went, 1949 ; Withner,
1974)  RLACER THREES & BRI tryptone BV INIBALT BUE T UGS E 8B InT 5
B RN W EREE > TN A BT &b E - (B KA S e EE (LR
Hu{E Rk T MRIBRES (B3 - 1991) « RNkl fgEa
B —TERT IR RIS R A RELZE T (N2 - 1986 ) - FEEVR ik B fE 1 (1% » 1986)
KESTER (2= 1989) T2 H RIFHURCR « BEE BN IIAR 7Kk = iR A S R 1%
MR RRRBE S FRE R (3 1990) - AGERR (R 1) BUREEERE
IR 7k B E VR nl R mfE T3 2R (B B R E R R -

R BT ES S E i B T T T 7 s » BB BRI peptone J tryptone ¥ H 2%
FEERERNER - W C. discolor ~ FEARENRE f H SR 7] Hyponex B MS B3 #& 5
IS0 peptone J% tryptone ] {EHERL BB AR ZVINAYEEEE »  (Ichihashi and Yamashita,
1977 ; Nagashima, 1982 ; 1983 ; 1984 ; 1985) - EFEETURINEZ/LEWY) tryptone %f
AR A R TR A2 2R (2L peptone £ (FE » 1990) - 4158 1 BURAG FAHR] -

= 1. BRI S RET R R S o

Table 1. Effect of medium composition on germination of Calanthe sieboldii .

B AR PR fiak]eess
MediumComposition Germination Browning
%
Banana 25 g L' 19.99 be * 0.53 be
Coconut 150ml L™ 39.14 a 220a
Potato 50 g L™ 3.28d 0d
Tryptone 2 g L™ 21.92b 0.10 cd
Peptone 2 g L™ 16.25 be 0.10 cd
NAA 1ppm 21.71b 0.98 b
Kinetin 1ppm 21.55bc 0.24 be
CK 14.11¢ 0.06 cd

AR EIL 3 g L LT 1 97+20 g L BEME2 g L VE MR +8 g L7 PESE, pHS.2 -

Basal medium : 3 g L™ Hyponex No. 1,20 g L' sucrose, 2 g L' charcoal, 8 g L agar,pH5.2.
2 [ETHE S FRHHEIE A LSD B MBS/ 5%k e BUR B -

“Mean with the same letter within columns are not significantly different by LSD at 5% level.
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TEY) A RARRTE G T > 38 LRI EE IR cytokinin (BA ~ 2iP ~ kinetin ) B¢ NAA
EHEEERFRRCR (% 0 1992) - ALILERIERERT AN 0.5-5 ppm NAA B ¥
A - (2 BA JREREHE 1ppm AR T3 202 {1 322708 BA IR RS (&
2 - 1991) - sAREIFEEEE T IIA NAA FURN B - HE®LHEESE - A 0.1-5
ppm kinetin B4 (R ZFAVRUR - 177 BA HI7H 5 ppm (ZE > 1990) ~ AGAEREERIA I
BRI NAA B kinetin $ R E#32 28 (R 1) - H NAA BYRURFHLL kinetin {£

~ - BERERGHANMHEREE N BEEIRE

EAEM RSB 3g L EE 1 97 15g L #EhE 1 g L iGMER 2.5 gL
KRS 0 pHS 2 » 2R R B G ERIVIE N A R B AR AR 2 Rk 3
PR AR YIS 2 AR - SUIRERENS - s EHE EE
FAEMREFE SR - A B 2 A B BB [ 2 52 - TR~ 1B (LIRS - 15
{LEER B AR L E MR - HAE A FIRE AR 2 R - RGBT JT1A
bk ~ TR E - BEE - TEAREREIGINE  IREAE LR B S MR E i B [ M
MEZES - TR EEE Fr B A E L B S IR e B P AR B A= 2 - By DI
B 1 RIS e LA BRI IIFE AR E - % 0.701 g - RIS 82 BIRATE ML
HERR S RN - R 4.4 cm K 3.3 em o BER B AR B DIEE AR BB 0 Fy 4.5
Fr K 6.6 ok - BEART B R DITEE 2 SRS B B UAAEE 1 SRRV IR B % - 5 0.74
Pk - BRIV &R K ERERERE NEAEFRIER - BRI tryptone AlHE S
{LEER B A A E - FARPEREACE 2 9RIUAEE 157 - IRmHA - #iivsE - I
et N AERIER - Mg EE bR E - IIF/ NG EF - RISEEE SR 20 ~ 25
Ko 30 1R - SRR E/ N AT - RIS ER SR 15 AHLL - (ERE5S
BERERRES  HREEEINE - k& ERFEEEREDEZRE - RS REER
& N E R

Bk REfE A 5 8 — ZER IR RS R N Y3 F - BV NE RN R

(Juang and Lee, 1986 ) o SC0E (Oncidium ‘Grower Ramsey’ ) B5&EREGEERNINE
$eEVE » BFEVR K tryptone F=TEG IRV 2585 - HAERAERS - 2580 IR
frEE fe sz BRI HAt & (Chen and Chen, 1998 ) - i feaf ARS EER &
WIS E ~ FESM T AREERI AR E (FEF > 2008) - 415% 2 UK - =ARED
MRS EERNINESRE R EERHERIEEENINE « EEEEEERRRE -
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22 SRBEEARRIT RN RS

Table 2. Effect of cultural density and organic additives on seedling growth of Calanthe

sieboldii.
PR BRI ° kSR Ea) T TRE kiR IR
Cultural density Organic Plant height  Leaf No. Leaf span Root No. Increase of plant
additives fresh weight
cm cm g
15 A 4.1ab? 45a 3.0ab 6.6a 0.670 ab
B 1.2 ef 1.7 def 1.0 ghi 1.7 fg 0.109 g
C 3.9 abc 3.8 abc 2.9 abc 6.1 ab 0.701 a
D 44a 4.0 ab 33a 5.7 ab 0.499 abc
E 2.2 cdef 3.2 abed 1.6 cdefghi 3.7 abcdefg  0.384 bedefg
,,,,,,,,,,,,,,,,,,,,,,,,,,, F__37abc_ 40ab  29abc  S5.0abed  0.523abc
20 A 3.3 abcd 3.8 abc 2.3 abcdefg 5.4 abc 0.520 abc
B 1.4 ef 2.3 cdef 1.2 fghi 2.1 efg 0.158 defg
C 2.9 abede 3.7 abc 2.4 abcdef 4.8 abede 0.555 abc
D 3.7 abc 3.7 abc 2.5 abcde 5.3 abc 0.462 abcd
E 1.7 def 2.4 bedef 0.9 hi 2.9 cdefg 0.259 cdefg
e F____2.6abcdef 32abed  1.7bedefghi 4.2 abedefg  0.333 cdefg
25 A 2.9 abcde 3.5 abc 2.1 abcdefg 4.4 abcdefg  0.385 bedefg
B 09f 1.5f 0.8 hi 15g 0.085¢g
C 3.5 abe 3.2 abed 2.7 abed 5.0 abed 0.510 abc
D 3.6 abc 4.0 ab 2.7 abed 4.9 abcde 0.450 abced
E 1.7 def 2.9 abcdef 1.2 efghi 3.1 cdefg 0.248 cdefg
e F__29abede  39ab 2.1 abedefg  S5.2abc 0.432 abede
30 A 2.4 bedef 3.2 abed 1.6 cdefghi 4.0 abcdefg  0.251 cdefg
B 1.2 ef 1.8 def 1.0 ghi 2.4 defg 0.119 efg
C 2.5 bedef 2.9 abcdef 1.9 bedefghi 4.5 abedef 0.427 abcdef
D 2.7 abcde 3.2abcd 1.9 bedefghi 4.4 abedefg  0.367 bedefg
E 09f 1.6 ef 0.6i 1.7 fg 0.113 fg
F 2.3 bedef 2.9 abcdef 1.6 cdefghi 3.4 bedefg 0.275 cdefg
Significance
Cultural Density (C) *k *x HoAk NS *ok
Media (M) skskok skskosk skkesk skksk skoksk
CxXM NS * NS NS NS NS

HAKSEIL 3 g L BT 1 5715 g L BERE+1 g LSRR +2.5 g L /K& PESE, pHS 2 ©
Basal medium : 3 g L' Hyponex no.1,15 g L™ sucrose, 1 g L™'charcoal, 2.5 g L' gelrite, pH5.2.
L ORRRRELRR Gy A3 g L EHE 157, B: 3 g L BB 258, C: S0 g L' B, D:SOg L FE§5%E, E: 2 g L AR L F: 2

gL' EA

% Organic additives of A:3 g L' Hyponex No.1, B: 3 g L' Hyponex No.2, C: 50 g L' Banana, D:50g L' Potato, E: 2 g

L'ltryptone, F:2¢g L' peptone.

YR RS T REAHE SRS LSD B IR AE 5%k e = R EEE -
¥ Mean with the same letter within columns are not significantly different by LSD at 5% level.
*ONS, R SRR A BEE AR P=0.05 EHEMER K P=0.01 B 2R -

NS, **, #** indicate non-significant or significant at P =<0.05 and 0.01, respectively
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R 3. EEEEATRN YIS = IRETR e LR A

Table 3. Effect of cultural density and organic additives on seedling browning of Calanthe

sieboldii.
R BRI * bR e bEER wBLER
Cultural density Organic additives  Brown plant No. Brown leaf No. Weight of brown leaf
g

15 A 0.14¢” 0.6a 0.040 a

B 0.66 abc 22a 0.123 a

C 0.26 efg 0.6a 0.062 a

D 0.17 fg 04a 0.019a

E 0.46 abcdefg 15a 0.129 a
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, F o O2efg 072 0080a
20 A 0.29 defg 0.7 a 0.058 a

B 0.60 abcd 15a 0.092 a

C 0.33 cdefg 09a 0.082 a

D 0.23 efg 03a 0.035a

E 0.53 abcde 48a 0.130 a
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, F o 049abedef  13a 01042
25 A 0.33 cdefg 1.0a 0.083 a

B 0.74a I.la 0.084 a

C 0.30 defg 05a 0.062 a

D 0.25 efg 0.6a 0.045 a

E 0.45 abcdefg 1.6a 0.164 a
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, F oo 03ldefg 122 00842
30 A 0.38 bedefg 13a 0.083 a

B 0.67ab 12a 0.092 a

C 0.40 bedefg 0.8a 0.107 a

D 0.41 bedefg I.1a 0.067 a

E 0.70 ab 1.7a 0.119 a

F 0.44 abcdefg 13a 0.073 a
Significance
Cultural Density (C) NS * NS NS
Media (M) oAk NS NS
CXM NS NS NS

HAREEEL 3 gL fEB 15k + 15 g L FERE + 1 g L' JEIER +2.5 g L /KSLEESE, pHS.2 -
Basal medium : 3 g L' Hyponex No.1,15 g L' sucrose, 1 g L™'charcoal, 2.5 g L™ gelrite, pH5.2.
CEBERINPIFZR 2 o

% Organic additives is the same as table 2.

Y BT RIHE E 2R S LSD B HIBRTE 5%k 7 NEEE

¥ Mean with the same letter within columns are not significantly different by LSD at 5% level.
NS, #*, Rk SRIFRORIGHBEE AR - P=0.05 BAE AR P<0.01 MEEEEER -
*NS, **, *** indicate non-significant or significant at P=<0.05 and 0.01, respectively
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— 5t 1996 - 2825 R EE [ 0 A= BE — IRENRE BT 1~ (R 5 - (Bl RE (LB JE o iy -
%47;%(%%) ° p.35-41 - Bt - 5k

AR S B 0 1992 - BEER D HR ORI TR R Z 8 - PEEEE
38(3):161-169 -

YR < 1989 < ALAGHS THRE 2 A KRB VENTFE B BT - BT 58 R B B Fe T iE 13
128pp °

BT~ 2306 © 1991 « ALACHRIHRT . M RETE - a2k 37:183-198 -

PRAEAR - 1988 - SEBERMEYI(2) - p.68-100 - FEAESR - &L -

JEI$H - 1986 - G E # — AR - p.107-141  FEEHM - G -

1R3E% - 1986 - WIMRRE (G HEAC TR R A3 B B B B gl W T 5 R T A R 27
B o B E N EEIIEATE AR - 128pp ©

ALSREE © RN - 1986 - FA@mIR ~ BT SRR G E - BERE R R N R
2 o TR [EIEE 32:132-138

TEWUA 1990 - SAREMNRE ~ FEARENRE K RN RIE IR 2 & R M SR T3 27 A 7 -
TLEER R EBEEIEATIE AR - 133pp.

RIS - SORAMEE - BRSNS © 25T - 2008 o SEEE R AR TR A oK BB -
B EZENTSE 57:295-304

Arditti, J. 1967. Factors affecting the germination of orchid seed. Bot. Rev. 33:1-97.

Chung, J. D., C. K. Chun, and S. O. Choi. 1985. Asymbiotic germination of Cymbidium

]
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dark culture periods on rhizome growth and organogenesis from the rhizome. J. Korean
Soc. Hort. Sci. 26:186-192.
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Effects of Medium Composition and Cultural Density on
Seed Germination and Seedling Growth of
Calanthe sieboldii'

Shu-Jen Lee?, Fang-Shin Liao 2 and Shui-Ho Cheng 2

Abstract

To establish seedling propagation system, this research examined the influence of
medium composition and cultural density on seed germination and seedling growth of
Calanthe sieboldii Decne. The results of the germination rate showed seeds 110 days after
pollination cultured on basal medium 3 g L™' Hyponex No. 1, 20 g L sucrose, 2 g L™
activated carbon and 8 g L' agar was 14.1%. Six organic additives, except potatoes, could
enhance seed germination. The germination rate at 39.1%was highest supplied with 150 ml
L coconut milk. The growth vigor and fresh weight of seedlings growth on the medium
supplemented with Hyponex No.1, 15 g L™ sucrose, 1 g L activated carbon and 2.5 g L™
gelrite in the 15-30 plants / flask cultural density was higher than on Hyponex No.2 basal
medium, but decreased when the cultural density increased. In low cultural density, the
growth vigor of seedlings was not significantly improved by organic additives, except that
addition of banana increased fresh weight. In 20-30 plants / flask cultural density, addition
of banana or potato significantly improved seedling growth vigor and fresh weight of

seedlings.

Key words: Calanthe, embryo development, asymbiotic germination

! Contribution No.421 from Taoyuan DARES, COA.
* Associate Researcher, Senior Researcher and Director (Corresponding author, shcheng@mail.coa.gov.tw),
respectively, Taoyuan DARES, COA.
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ar ak

KK GBI =B S0k

1

> 2
FEH

T_\

W %

AEAEEE 2008 22 2009 F B E T BN A G 5 i it T - SRR =R
ENEEERENGEILE - JICHESRGRETR  BXEERHEMERIEE
MERELL 120 kg ha' BRERACAE - AIVATEETEY) & BAIRE 2R T EE - RIIERE
FDBAT 80 kg ha'! RS (L 160 kg ha™' FR I % 25 B fr e o HERE DABEET 160 kg ha'!
REALST 240 kg ha'! PRELEFE » ATV PR & AR I 2 A - (R RS S
SR - FEHEEERITAR - A SEERA R ERNR S - SRS
=B AR BILAA 120 kg ha™' ~ BEEF 80 kg ha™' Fe S (LS 160 kg ha™ #RF & ACHAL
Pl

RS @ P35 BEASE  IERER &

il

‘;‘]"T

&% (Basella alba) Ry ZRIE 358 - 2 EFAMEY) - 8244 Basella spp. > {57
2ER - FERBTEN IR - B3 EEsn - EFEmR 25-30C > #E T
BLWESRT > TR (EHIE 5.5-8.0 (Palada et al., 2003) o i 24 i 5T B
B fE R - O aEE - BE S R E SRS LK - BEERAGVRE G EALE
i BRANEYFE R (ITEbEEZTEIEREE - 2003) - @EHRFEE
EAK > SR RIS RTIR st A H IR E AT I - RERARBEEEEENT
(EEE NS E LGSR & - BoAE 1 E B M A BE R B -

"TEbT R T B b R R B R SR AR 5 422 5% -
> B AL 2 i RSB 7 B CEANE Y » wdwin88@tydais.gov.tw) ©
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A S R R B S - S S E MR A RfEZESR C (Peter, 2007) - H
Ryax ARSI EE R — - RIS HBRERE - AL - Abtses HREREA
acliiREs MEE RS =ER A E - DIt R REREILEE Z2ERE -

FEH S

AL 2008 28 2009 FEAE B EIFRHT Ak E i 2R IR 35855 6 5 BB AT A
AT o fEESLTE Rk (R

— AREERHEH

2008 FHETAICTE ZEF B - (£ EIGHBEAT 120 kg » S /L#H 200 kg T - D
%.120+240 360480 K 600 kg ha Fek B - X BRPREM ST 2 W EERLET (RCBD) -
SPRE 3 EE /NG 3m < 2.8 m=84m’ MHE%EQ%HEM% g &lievyl
FAFENE ~ EFE TR 25~ 50 ~ 75 R 100 KA 20%  F ~ iR FHIE D HRRER ~ ik
R 5 K &AL -

R IEEEES R

2009 FAERFALENH A 250 kg THETTHEAC R AETR B (BEAT 80 K 160 kg

a'» E(LEH 80~ 160 2 240 kgha' ) - FUEEBAEIN T &M 2 W ERLET (RCBD) -

6 FRHE - 3 EE o /NE IR 3 m < 1.8 m=5.4 m” o JEHAE FFENE K 7 A 2008 4EFE
it FH St -

= pmEE

3 B EARETT/ R S ATE 2-3 i ERE > TTEE 90 em - FREE 40 em > A
fEAE —fR o HEARAEARZE 5 Friid L R AR - £755% 20-30 om FRFER— R BRI -
PRI HE 2-3 35 > DM AE & -

/0~ FHEIEHE

AR DR E RS EHEE &8 - BR > HEREE - F3EHE
MNP K- Ca g Mg &5 » 1385741 pH {E » EC ﬁ THEEHE S5 K Bray-1P
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K Melich -1 AJZZHY (Melich No.1) K ~ Ca #1 Mg &
I~ AtRAEE

(—) HEEEA LR T
DA pH meter J#HI%E pH{E (T7ktb=1:1) ; DIEEBEEHIE EC{H (+Ikt
=1:5) ; DL Walkley-Black 1% HEH #ix (Nelson and Sommers, 1982 ) - ififd
B HEARE S E ) O A —E A 1% Bray-1 B - DSHENEE &14% - DUA]
ROt EE L EVAE Eﬁﬁﬁ%%—%?ﬂﬂﬁig&ﬁ@ﬁﬁ C P REE (R
1991) - DIRKER GBS 35tk (ICP) &
() MR A
TRER—RERHGEERE 30 KApAr—K - FIFIELRE (Regular Kjeldahl methed )
Mz DLERIEGH (HNOsHCIOs =5:1) A ME - /3L Murphy
1 Riley (1962 ) F I 7E W & & - DL EEEEHHE #1 & & (Knudsen et al., 1982) »
DUR RS & BB A T2 SOtk R e #5 K it & &
(=) AlE T Y KM o3t
PREFERT 15 DN TRV > U 1-2 8 > DUBERES SHHIE Brix (8 ; BE
BRI 1 Do E &3S - DI EHRAIE Lbs {H -

7N~ fRat

FEERILL SAS (Statistical Analysis System 6.10, SAS Institute, 1990 ) FEXHETT
SN 0 BRI TR R - LB K8 HIEE ( Duncan’s multiple range test )
HIE R AT 2 2= 42 -

4

KRS
—  EXEEHTIEHERE

2008 FE A ERR % LSRR 1 Fr - 5k 11 pH (E1E 4.6-5.1 2
[ - EC {EHIFE 0.43-0.66 dS m™ 2 [ » A HE & & 45-50 gkg' » Bray-1 B & & 317-347
mg kg » Melich-1 AJZEA$H< & 237-263 mg kg™ » Melich-I AJZ5EN$E 2 & 799-909 mg
kg™ » Melich-1 ATZEHEE & B 140-189 mg kg™ < BGAERAT 1 Hebbd - pH HFRERILNEF
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BN Z W (RAEES - TR R R AR 2 AR RS - FRERGER ki
B (F FH 1% B8 55 (N H),COs » [fif NHy ERGER (LI R A BB F - 3
Bt pH (EFE - S50 - M A EuReEE & G i S E M (L2 R g iE ik % pH
[ (5 » BC {FIS I it FH B B i A S W e B S - 00 P & 480 J% 600 kg ha' Ji%
FHEEE 0.6 dS m™ o A HVE & B AR ERET S EIHETT 4.7-16.3% {H 4% p B L 45
PEE 2R > Bray-1 Bia BAEHEEEGABIESIET  EREEEEEEER > BN
AT 120 kg ha™ L35 - Melich-T Al ZE R & S0t R BB AT P IHE R 3.9-15.4% - {2
& e P R B SR BT HL e P SR 2 B - R0 AL P 160 kg 48 (b 1300 48 it S 1Y
[& - Melich-1 ATZEHUS5 & 86k E EH (R HD A 600 AT ) ShS B w B
FEEHETE > SPHHER 0.4-14.2% » HEIH (R FE 2 Bt P B IR 5 (1 15 1 S P i 85 & B4
= BB 04 RE T B R DR RS R BI R AT - B EER A BIEE - (ERGEY
{8 F R TR T BERR IS Ak - B3R P85 & & - TEREE E 1945 & B ER
HAMPUEEEEE - FTREZ R R R B FR R RGE R Rk e (8 F 4 8 5 (NHL),.CO; - 74
PRARCTALF FRMA0 Jo FR PR RE T 5  1E  LCT  FB t 7 RT  f - Bg A - 5%
IR EE E A1 85 & BB (R A A B B - Melich-1 AT 2R S5 R BE E B Et B T ok
{& » HrpgE B D} E BEEER > PR 14-36% » HERIF AR T80 sk %
Wi AN R R pH T - BEARRREIR(E - 3E 5k Melich-T AT ZEENEEA S
FEAE
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7% 1. 2008 A CH SRR R DB LIEE

Table 1. Physical and chemical properties of soils in 2008 N rate experiment.

e B BRap(e FEEE  AWRE AREEE IR AJEERWE  REEEEE

Treatment pH EC o.M Bray 1 MelichI  Melichl  Melich I
a:1n @:3 P K Ca Mg

dSm™ gkg! mg kg™

BT 50a* 038D 43 a 194 b 228 a 796 b 220 a

Initial

Atk

After harvesting

A 120 kg ha™! 51a 0.43b 45 a 344 a 237 a 888 a 189 ab

B 240 kg ha™ 4.8a 0.48 ab 47 a 327 a 256 a 879 a 156 b

C 360 kg ha™ 4.7 a 0.49 ab 50a 347 a 263 a 909 a 170 ab

D 480 kg ha™ 4.6a 0.66 a 50a 317 a 247 a 893 a 143 b

E 600 kg ha™ 4.6a 0.60 a 46 a 346 a 237 a 799 b 140 b

z : [FfT IS MHEE oS El B RSB AR SO A= FL /K HE
Means values within column followed the same letter are not significantly different by DMRT at
5% probability level.

2009 FpEAIFR LGB AT R TR T AS SR ANER 2 P - alBate T LIEE - pH (B
£ 4.5-5.0 Z R - EC {HEI{E 0.67-0.86 dS m" Z[ » HHHE & & 46-51 g kg’ » Bray-1
B4 E 159-389 mg kg » Melich-1 AJ#EE$H< & 214-283 mg kg™ » Melich-I A ZXHU4E S
& 959-1261 mg kg™ » Melich-1 AJZXHU4ES & 140-264 mg kg™ o BiSLESH 148 Hofs » pH
IR 0.2-0.7 By - FEERfFHPR SR - @RI SS R S LFREARRICEIE R - EC (HAK
AT Rt - TIEARE & BRI (E 2.1-6.3% - HEEEZE AR -
Bray-1 & &Jifi Fi| P,Os 80 kg ha™ (R IERER TP 5.8% H MEgAE 7 5 - (HffE
FiI P20s 160 kg ha™ (15 BE A S B R SPIIHE AT 90% H S HEE 7 B » B 2 /N W it
160 2~ T Er A IE I T EIE @ EHEEAI B » HEEpT—F R E FhE A P.Os 120 kg
ha A& AEDL - Melich-1 A ZERY SR & & A B RT PO R(E 2.4-26% - P2K1 YRR
B RPN H AR - Melich-1 ATZZEH & A B S LT i FH 258 T E S i &y
#5254 - Melich-1 R]ZZHUHE & B 25 fr B ) e B T 22 IR (K HEWI R AT RT e 2 A R(D)
1% pH T 88 TR S5 E AR IR - RIFLEEISESRYAE ERE - )5t ST RE A AT
REERES ~ $FRIRVFEHLIER « 5990 » K1 B BE B - 3 55 & S B R K2 e K3 HypE s -
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BUREEAED NERA 80 2T R NRIESHIRE ik - (HE A (LIE A EE
FE S 160 AT - RIS R & §5.2 RS - SEpaB R BE I - Melich-1 AT
gk Em AR BRI - Br PIKL §b - HErpm MR BB R - M
JEEE 3% pH {H TS 2 a St EA R -

7 2. 2009 Fwef AL EraT R LB LB
Table 2. Physical and chemical properties of soils in 2009 P and K experiment.

2 FRip(E EEE  CAWE  CASMEBE AEEEER O REEES  TEEREE

Treatment” pH EC oM Bray 1 MelichI ~ MelichT  Melich I
1:1) @A:5) P K Ca Mg

dSm™ g kg’ mg kg’

S B HIT 52a 0.70b 48 a 190 b 290 a 2108 a 301 a

Initial

263

After harvesting

P1K1 45D 0.73 ab 48 a 203 b 267 a 1043 ¢ 264 a

P1K2 48ab 0.86a 47 a 175b 269 a 1333 b 200 b

P1K3 48ab  0.79 ab 46 a 159 b 283 a 1256 b 192 be

P2K1 47ab  0.81ab 5la 315a 214 b 959 ¢ 140 ¢

P2K2 50ab 0.75ab 49 a 389a 237 ab 1197 be 177 be

P2K3 47ab  0.67Db 46 a 377 a 275 a 1261 b 183 be

y : P1=P,0s80 kgha' - P2=P,0;5160 kg ha™
K1=K,080kgha' +K2=K,0160kgha’' -K3=K,0240kgha
z:[EF 1 Same as Table 1.

- ABREUEREZESSERRNERE

;

NEFEHEREEERE DG EIVEOITNE 3 Avr - SeBE A & &0
Bk A39.5-B40.9C405 D413 K E422 gk » A & EHMEAEEA
BRI T AORE - (EpR B SRR A R o MR I S B R R - B
BT S - R S A R B LA R R A2 1785 6.0 gke' EEF
42 gkg' - MHESHR & BUESREMMEL 2R » MEEMS L8 - EE=X5
fr (7/22) Wgf & BHHAM =R OITERE RS - RS EE - R =0

(7/22) W5 > iaB A BEEREH E - SB0URAT (8/21) HIZREEH A ~ B K C HY$5
SEEERNEHE D & E > S a 2R P A28 -B2.7-C29
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D 3.3} E 3.6 g kg » BURIEREE & 5 h B UIE it P B B4 I A5 -
JErC AT e 2 ¥ S5 W M R R 5 17 R R LA - 3R 5 - PSR RS0 & B FE BT F 1752
R IIREES - SR L HEF S EERERIT &S - ERs S B
b b Egh 5 B LSRR TR EAFE -

e BRI EE LMY E ERDMEVBR DSBS  (FYE S RIRE R LA
FZBRAERFIFHRORER - HAEBEFORICRFI R B - ARIFICHESE S EER D
R B Z B ATANGR 3 AR - i B AU R B 2 B - TR iR g (L
B A BB E RS, - BT e 35 B AUIE AR A =R BE e iR [ i A R e I - AT
Ry LIRS R NEHE FH R BOR AU HRIE - Spa B IR IC I R g 2 B > HRR IR
W BRI RIE R & - S B I #RIER B2 =R oot (7/22) W - iz B
IR D A BEEER  BEREE (L g 2R - SR E R IER I EAER TR R
P EEE 2 - (BIER =2k A~ B & C WRHE AR D iR E 19{EH - B
i FHPR SR FTRE A (e E #5AEIR M HTRES] - S ra B BT E AR =R 0 (7/22)
> P C IR E ZMEEER - AR s L EMEE 2R -

3. RICHEHEER - B 8 SSRESE R ER L E
Table 3. Effect of N application rates on N, P, K, Ca and Mg contents and uptake of

Basella alba.
pas 5/23 6/22 7/22 8/21 5/23 6/22 7/22 8/21
Treatment

1 AE=E R =
N kg ha 1 -1

N Content (g kg™) N Uptake (mg kg™)

A 120 48 a* 36a 37a 38a 71 a 36a 45 a 41 a
B 240 50a 39a 38a 37a 77 a 40 a 52 a 41 a
C 360 50a 41 a 35a 36a 73 a 42 a 42 a 39a
D 480 50a 41 a 37a 38a 71 a 44 a 45 a 38a
E 600 48 a 40 a 41 a 40 a 72 a 41 a 52 a 39a
pas 5/23 6/22 7/22 8/21 5/23 6/22 7/22 8/21
Treatment

1 W= T i &
N kg ha 1 1

P Content (g kg™) P Uptake (mg kg™)

A 120 62a 50a 49 a 44 a 9.1a 51a 59a 4.8 a
B 240 6.1a 48 a 49 a 43 a 93a 49a 59a 4.8 a
C 360 60a 50a 49a 39a 8.8a 52a 59a 43 a
D 480 6.0a 45a 48 a 4.2 a 8.6a 49a 59a 4.2 a

E 600 58a 50a 4.6 a 4.0a 8.6a 51a 59a 39a
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3. RIEHEHEZER - B 81 P RSESERIES LG
Table 3. Effect of N application rates on N, P, K, Ca and Mg contents and uptake of

Basella alba.
pas 5/23 6/22 7/22 8/21 5/23 6/22 7/22 8/21
Treatment
1 = SRR A
N kg ha 1 -1
K Content (g kg™) K Uptake (mg kg™)
A 120 50 a 58 a 43 a 60 a 73 a 58 a 53 ab 65 a
B 240 53a 58 a 44 a 59a 81 a 60 a 60 a 66 a
C 360 61 a 55a 39a 57 a 89 a 57 a 46 ab 62 a
D 480 62 a 57 a 35a 60 a 89 a 61 a 43 b 60 a
E 600 60 a 62 a 42 a 54 a 89 a 63 a 54 ab 53a
pasH 5/23 6/22 7/22 8/21 5/23 6/22 7/22 8/21
Treatment
¥ HaE FEIR I =
N kg ha 1 -1
Ca Content (g kg™) Ca Uptake (mg kg™)
A 120 39a 19a 37b 1.7b 57a 19a 46D 1.8b
B 240 34a 19a 4.1 ab 1.5b 52a 20a 5.6 ab 1.7b
C 360 37a 20a 4.4 ab 1.5b 54a 2.1a 52b 1.6b
D 480 39a 14 a 5.0 ab 29a 56a 1.5a 6.1 ab 29a
E 600 35a 1.6a 56a 38a 52a 1.6a 72a 37a
pasH 5/23 6/22 7/22 8/21 5/23 6/22 7/22 8/21
Treatment
¥ HEE FE &
N kg ha - -1
Mg Content (g kg™) Mg Uptake (mg kg™)
A 120 90a 7.4 a 10.8 a 72a 13 a 75a 134ab 7.8a
B 240 95a 8.1a 11.1a 6.8 a 15a 83a 152ab 7.6a
C 360 90a 7.0a 93a 6.5a 13 a 72a 11.1b 7.1a
D 480 94 a 83a 11.2a 75a 13a 90a 13.6ab 7.6a
E 600 103 a 92a 13.2a 94a 15a 94a 169 a 92a

z:[@3 1  Same as Table 1.
= HERFEAEHEEENSERE

NEIBEFICH B8R S ERE > e BB IR 4 frr - WX thE & &Y
AR RignE L DR E R - R e S BB ER - HEHIR
PRI B2 R Ryt B FH & Fs Bray-1 W& S sy 132 - (Rl - BEICHSEARN R - 1)
B 97 fFELE > HuaHERE TP e B AL - JNE R Bray-1 BRE RS - SR
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e B - AERE R b > SR =R (7/18) Wi e B = B35 _ETHRUESs -
HERIR A e 2 v ZE BRI ABRTERA - (A - S5 tEBE Bk & BIET0 - S 2 fE e
SEMBEE AN B 97 FI - JmEEE T e BT - SEHENEESS
EEEEEGER - B 97 FIL - HiE S BEEVENET > e RIS RS E
B - H4h > RS e B LB 97 A0 REERRTT - S HEERES
el Rt TS e s ey (e R S R

N [E T T A B A SRR R D R B ITANER 4 For - S5 B R AUIE R
W R = B - B 97 SELUEE - fERERE O Bl SRR R R - KR M IR AT R R
FESE— R - P2 BYpa BT S =Y P R BRI & - RAEAET MR
ERE AR - HRERIUE b B s =5 #EHEATsE/R g & 8
= 0 SRR ZEHAERIE IR O E_E AR - B 97 SR LLEEm I I B R R -
o P ISR AR AE SR =R (7/22) B > K1 BRI E B A K2 K K3
Fa B BURAERLIRES] (BETERE) PIRERESEAANTREAR L HYPIAL - A5 FH i 2 SME AR
MEEHRE - BRI S @ SEHERESICR I I SR =R B SN ICRH
KRENESTFE-DR - 8 97 £ WiERE S ESES - EIERIET
M - PIK1 @R B S P AR pE 2 - SR AL S0 2 RS DU E SR K2 K K3
TR BRI RE TR - B 97 FEAELE - $EIEIR I ERE IS - R DRSS B RE
BB - S B SR i B 22 5 - (e (L NI BAE 22 5 » B 97 RAHLEL -
o H SR RE S th B A2 R -

x4 BRPTICAHERNE SR - w31 P REEE E RRIER LI
Table 4. Effect of P and K application rates on N, P, K, Ca and Mg contents and uptake of

Basella alba.
;F%ri%tmenty 5/19 6/18 7/18 8/17 5/19 6/18 7/18 8/17
Ea=p s AR E
N Content (g kg™ N Uptake (mg kg™
P1K1 47 a 48 a 48 a 42 a 68 a 47 a 65a 45 a
P1K2 47 a 47 a 48 a 45 a 68 a 48 a 63 a 46 a
P1K3 45 a 46 a 48 a 44 a 64 a 49 a 62 a 47 a
P2K1 45 a 45 a 48 a 44 a 67 a 46 a 64 a 46 a
P2K2 47 a 50 a 47 a 43 a 68 a 54 a 61 a 45 a

P2K3 48 a 46 a 47 a 41 a 71 a 45 a 61 a 43 a




(54) PRERIE B ST RIS T e A 5 68 1

x4 BITIDHESEZER - B o $5 e B ARIER L2 EGE)
Table 4. Effect of P and K application rates on N, P, K, Ca and Mg contents and uptake of

Basella alba.

pai 5/19 6/18 7/18 8/17 5/19 6/18 7/18 8/17
Treatment”

BoE B S

P Content (g kg™) P Uptake (mg kg™

PIK1 51a 47 a 6.8a 44a 75a 46a 82a 4.7 a
PIK2 49a 45a 54a 40a 72a 46a 70a 4.1a
PIK3 52a 48a 56a 39a 74 a 51a 73a 42 a
P2K1 54a 47 a 55a 39a 82a 48a 74a 40a
P2K2 54a 46a 55a 40a 79a 50a 72a 42 a
P2K3 59a 48a 58a 37a 8.8a 46a 75a 39a
paiE 5/19 6/18 7/18 8/17 5/19 6/18 7/18 8/17
Treatment”

FAlr=N PRI E

K Content (g kg™ K Uptake (mg kg™)

PIK1 79 a 43 a 60 a 49 a 116 a 42 a 82 a 53a
P1K2 76 a 45 a 59a 53a 112 a 46 a 76 ab 55a
P1K3 73 a 45 a 53a 49 a 104 a 48 a 69 b 53a
P2K1 71 a 54 a 60 a 5la 107 a 55a 81 a 53a
P2K2 73 a 48 a 52a 50a 107 a 52a 68 b 52a
P2K3 76 a 48 a 53a 52a 113 a 46 a 68 b 54 a
pa 5/19 6/18 7/18 8/17 5/19 6/18 7/18 8/17
Treatment”

PmaE PR E

Ca Content (g kg™) Ca Uptake (mg kg™

PIK1 74a 57a 10.0a 70a 10.8 a 9.7a 13.5a 7.4 ab
P1K2 54a 42a 6.6b 74 a 79b 6.8b 8.6b 7.6 ab
P1K3 7.6a 56a 70b 73 a 10.8 a 7.4 ab 9.1b 7.8 ab
P2K1 74 a 47 a 6.1b 7.0a 112 a 6.2b 82b 72b
P2K2 6.5a 38a 69b 6.6a 95ab 7.5ab 9.0b 6.8b
P2K3 6.1a 50a 69b 85a 9.1ab 6.7b 89b 89a
paiE 5/19 6/18 7/18 8/17 5/19 6/18 7/18 8/17
Treatment”

HEOE SRR &

Mg Content (g kg™) Mg Uptake (mg kg™

P1K1 9.1a 6.1a 94a 6.6a 13a 6.8a 95a 7.0a
P1K2 8.4a 54a 6.6a 7.6a 12a 7.6a 96a 7.8a
P1K3 85a 6.8a 6.8a 75a 12a 7.7 a 95a 8.1a
P2K1 10.5a 63a 6.2a 8.0a 16 a 72a 94a 83a
P2K2 8.1a 54a 6.5a 6.7a 12a 72a 8.6a 7.0a
P2K3 69a 50a 63a 74 a 10 a 82a 110a 7.7 a

y i [A]ZF 2  Same as Table 2.
z:[F3 1  Same as Table 1.



VE S AR AR = R A =S (55)

It

U RIBABYHREEERAER

G B S e e R S B 15 5 T o T A e SR I P R T 4
% DA 600 kg ha! R HH 2 A B 0 120 kg ha'! EREHE BEME o (HIEHET LI MR
BT o JEEAER 120 - 240 F1360 kg ha™! ffi FH &l SRS 22 B - (AT A B
% 360 kg ha™ > HIFfE 2802 T (2L 120 kg ha' BRERFf S - VAR &
EEIR M A R -

AR BB - FICHEFEAE 120-600 kg ha'' [ - 5 A RMEFE 2R - MK
S5 R AERE I A SR AN HEE - {HDA 120 kg ha™' B 240 kg ha pRE 2 R 22 5
K - TEMERE S TR A 120 kg ha™ BEFREREE - ARIEERINMTRR K 5 2 e Ak A 22 K]
# o HWEAMAELL 120 kg ha! BAFEREFKE ©

x5 RIEHEHESEER - WE R AEEIEYIZE
Table 5. Effect of N application rates on the yield, brittleness and total soluble solids of

Basella alba.

J B FEE o AVETERETEY)
Treatment Yield Brittleness Total soluble solids
kg ha™ t ha Lbs ‘Brix

120 1.89 a* 30a 22a

240 1.93a 29a 23a

360 1.93a 29a 23a

480 1.94 a 2.6b 22a

600 1.95a 2.6b 23a

z: [A]3% 1 Same as Table 1.
I BIERAEREEN R XEERRERE

TSR A BV 2 7 B e S S BB 5 6 TS © VA K B DUBEAT 80 kg ha! &
E L8 160 kg ha FIBEAT 160 kg ha™' K& {L#1 160 kg ha™' Wy AR 5L ZE B0 - I S TRt
fif 80 kgha' » 4 {L§F 240 kg ha' K AT 160 kg ha™ » {5 240 kg ha i 3 B 5
FABERT 160 kg ha! » S (L4 80 kg ha Z RIS - HMp PR I MBI 72 - KEHY
YA ERY & BRI R
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fit FI BT 80 kg ha™ Jz 160 kg ha™' R HE R R MEREE 2 7 » FHF AR : — %
REIEAZE R R (Palada etal, 2003) - AEEEERIE RS B MBEER (£3
4) - BTOREHEIRORIN » M ARBEEERILHI o =« 3 Bray-1 Bi— R IEH#E
7E 10-50 mg kg » A5 14 Bray-1 BE S BOMRE (£2) - EEHBHIEH SR T
= o SALHRHETELL 160 kg ha pEFEFE BAREEGS - SRR SR - (HE S T E
Fy 240 kg ha™ 1% 7 B KT TR AES - B T3 D » 7 T S S P 0 0 52 4 g »
HAIDUBEET 160 kg ha! Fr B (L8 80 kg ha™ BRFHfE f (K - SEEAE 22 - AL - VA%
Fif e SE AL A R AL 80 kg ha™ Rz 160 kg ha™ 8575 & RS2k -

6. U ESE S EE W IR EEP YR E
Table 6. Effect of P and K application rates on the yield, brittleness and total soluble solids

of Basella alba.

ki FEE o AT T

Treatment Yield Brittleness Total soluble solids
tha’ Lbs ‘Brix

PIK1 2.26 b 2.7 ab 20a

P1K2 2.56a 2.8 ab 19a

P1K3 2.22b 29a 20a

P2K1 226D 25D 19a

P2K2 2.50a 2.8 ab 19a

P2K3 2.39 ab 30a 1.8a

y : [A|Z8 2 Same as Table 2.
z . [63 1 Same as Table 1.



VE S AR AR = R A =S (57)

TR TREIELREE - 2003 - %3 - SEEMEYEFRL - p.192 -

SRIEHE - 1991 « HIRHT T - TEVIIEAEEC BN BT - & R B T 13:9-26 -

Knudsen, O, G. A. Peterson, and P. F. Pratt. 1982. Lithium, sodium and potassium. In A. L.
Page (ed.) Methods of soil analysis. Part 2. 2" edtion Agronomy. p.225-246. ASA.
Madison. WI.

Murphy, J. and L.E. Riley. 1962. A modified single solution method for the determination
of phosphate in natural waters. Anal. Chem. Acta. 27:31-36.

Nelson, D. W. and L. E. Sommers. 1982. Total carbon, organic carbon, and organic matter.
In A. L. Page (ed.) Methods of soil analysis, part 2. 2nd ed. Agronmy Monograph no.9,
p-539-579.

Palada, M.C. and L.C. Chang. 2003. Suggested Cultural Practices. AVRDC International
Cooperator's Guide, AVRDC Pub #03 p.553, AVRDC, Taiwan.

Peter, K.V. 2007. Basella. Underutilized and Underexploited Horticultural Crops ,Vol.1,
p.247-254.

SAS Institute. 1990. SAS User Guide 6.10 Edition. SAS Institute Inc., SAS Circle,
Box8000, Cary, NC 27515-8000, USA.



(58) PRERIE B ST RIS T e A 5 68 1

Study on Application Rates of Nitrogen, Phosphorus and
Potassium Fertilizer for Basella alba in Plastic House '

Tzung-Han Lee 2

Abstract

The experiments were conducted at Taoyuan District Agricultural Research and
Extension Station (Hsinwu, Taoyuan) in 2008 and 2009 to study the effects of different
rates of nitrogen (N), phosphorus (P) and potassium (K) fertilizers on the yield and qualities
of Basella alba in plastic greenhouse. The results showed that the yield of Basella alba was
no significant difference among N treatments, the brittleness of Basella alba was the
highest under the application rate of N 120 kg ha™, there was no significant difference in
total soluble solids in plants among N treatments. The yield of Basella alba was the largest
under the application rate of P,Os 80 kg ha™ and K,O 160 kg ha’!, the brittleness of Basella
alba was the highest in application rate of P,Os 160 kg ha™ and K,O 240 kg ha™. There was
no significant difference in total soluble solids in plants among treatments. There was no
significant difference in the N, P, K, Ca and Mg content among treatments. Based on the
cost of the fertilizers and Basella alba qualities, the N 120 kg ha, P,Os 80 kg ha and K,0O
160 kg ha' are the economical application rate for Basella alba grown in plastic

greenhouse.

Key words: Basella alba, Plastic greenhouse, Application rates of fertilizers

! Contribution No.422 from Taoyuan DARES, COA.
% Assistant Researcher (Corresponding author, wdwin88@tydais.gov.tw) Taoyuan DARES, COA.
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SN BN G E R SE T L RSB E S ERDRIT (LFA > 2005) - JFERGETHERE
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Fig. 1. A view of user interface of the remote pest monitoring system.
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Fig. 2. Overview of control interface of the remote pest monitoring system.
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[l 3. FHREM{E RS E TN [l 4. FHE (A AR E £ 2R
Fig. 3. Appearance of field server of the Fig. 4. Components of field server.

remote pest monitoring system.
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Fig. 5. A soil moisture sensor.
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Fig. 6. A trap for the tobacco cutworm. Fig. 7. A trap for the oriental fruit fly.
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Fig. 8. Field test of the pest trap for the tobacco cutworm (on the right) and
the oriental fruit fly (left).
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Development of a new remote monitoring system for
insect pests '

Wang-Sheng Li?, Hsi-Pin Shih

Abstract

A remote monitoring system for pests which consisted of a main monitoring server
and some field servers was developed and its Taiwan patent number is M339920. The
sex-pheromone and methyl eugenol were used to lure the males of the tobacco cutworm
and the oriental fruit fly, respectively, to enter the auto-counting trap of the field server.
Data including the number of pests, microclimate, soil moisture and GPS data were
transmitted to the main monitoring server and stored in database. Field tests showed that
there was a 5% and 8% discrepancy between the automatic count and manual count,
respectively, for the moth trap and fruit fly trap. The developed system for pests can
monitor instantly the population dynamic of pests and release correct information to

farmers to prevent the crop damage by harmful insects.

Key words: remote monitoring system, field server, pest

! Contribution No.423 from Taoyuan DARES, COA.
% Associate Researcher (Corresponding author, wslee@tydais.gov.tw) and Associate Researcher, respectively,
Taoyuan DARES, COA.
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