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(Amory et al., 1992) > = BIRLF|[F Y& D ¢S f}ﬂﬁuﬁ: BRIV PARP SR [ S VTR
&l (Altman and Solomos 1994) = 4. Fy R pHIEA Y- FEHITE » H %%E&(hyaluromc acid, HA)
HE@#’J = SRR S TR o AR B B T e $F i AT i B
F&FJ "WEEET Ff’{@'r O - EIR R Lo el i 37 J[I‘Fa&ﬂlqiﬁ

R A

A 90 4 F Phalaenopsis amabilis W T‘Lf‘ “ Phal. Asian Elegance x Phal. Taisuco
Sheen ‘White ﬂower’%?%%(ﬁ%ﬁ‘ 1) & Eaii"j IV BN fi | KB [,J“.T“ufﬁl 3.5+] gﬁ@ﬁz?'[ ;
FOE TR P ULE ol 7 S AN AR -

&Eﬁ‘ 1. (A)BAKETE Phal. amabilis = (B)F Iﬁﬁ ‘= Phal. Asian Elegance x Phal. Taisuco Sheen El
Fig. 1 (A)Phal. amabilis and (B) Phal. hybrzd ‘White flower’ (Phal. Asian Elegance x Phal.
Taisuco Sheen)
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(% TL WA Phal. amabilis % >} 1 U#?EJ?FQ Vg s E'l* Q\ﬂ» ﬁﬁf{ﬁ& Rk %[Eﬁ gﬁ“fﬁ*
BRI o SR Vi 1 s B g SES R I A 7 o IR AN R Rk [
FI J{EIJ—%J > SN0 A (A sk £ B R R D (' 2) WE@%W?Q:PE}F{@%E‘*@E? ?

AR s T FA R [n?f felfYaT I (Su et al., 2001) = Peterson = * (1980) - Wiy 4 <
IFilF J#'Eﬁzﬁfﬁ @~ L T Rl J‘Nﬂﬁ”’?‘l PRSP R B (2R Rl o

[ﬂi 1}:4’?’71“4? J%JHJ’TJLW%I 4%3%E [ (Poole and Conover, 1983) -
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[ 2. RS o i iR %J(A)Phal amabilis & (B) [ UTEEHT Brge 5T B i %“Fﬂﬁ Wk 5 &
BNV EYZEE - D3,D4,D5 5 fRAEIEE 3 457 Y © leaf yellowing

Fig. 2 Effect of dark treatmen[ on total chlorophyll content of front of the second leaf from upper
of (A)Phal. amabilis and (B) ‘White flower’ with bare root.

PRt v ,Qﬁ’“ Y Ry Flﬁﬁ‘s‘ﬁﬁ‘s U BV & (Morgan and Drew, 1997) -
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w<mm Al ﬁ%@*ﬁ@@;%}%ﬂ’le&ﬁ fO % (i 4) - B L
%%ﬁaw Aok BERUELE 12 1A LTS BT o@f&é o
PTS"Zf*’ﬁfj, TEF/F g o PR TR B Y é%ﬁl o (Rl 8IS Phal. amabilis
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AE Twﬁﬁ@%t%pam@ Tingey(1980)% - ﬁgfﬁﬁﬂsl FRERE T ORB S
FLHiE, ”Qwifr [/E FIIH,II ﬁj E4d2%50 lﬁﬁ”@ > Suttle #! Kende(l978)‘*J§f“|L" SRR
o ﬁ*:r%ﬁgf}ﬂg FIpvE |

.
3.00 A —*CKl
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[ 3. WU PR Ef Phal. amabilis (A= 1 (B) ¢4 % S &IV RY2% -
= (VR4 T
Fig.3 Effect of dark treatment on (A)respiration rate and (B)ethylene production of Phal. amabilis
with bare root.
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Fig.4 Effect of dark treatment on (A) respiration rate and (B) ethylene production of ‘White
flower’ with bare root.

1 ACC & B ("~ ARy » ) PTG Re Phal. amabilis ™ 53¢~ St I RS | 585
%T'\Efﬂ [ RO IR G o ASLET ACC 5 B B (3 1) » FERIR) 4 ] e T
it % ACC 3£l 0.67 nmole/g.FW ﬁ%,ﬁ ) PJ[’E'FFEL 0.48 nmole/g. FW % « JH[tH ACC oxidase #
o1 WK Phal. amabilis [V ACO T‘jf‘%{ﬁﬁm 551 F) {’fiﬁ,' A [ o (K= 4 'J‘E?f = 9 EFL ACO
fi'iE 33.62 nl/g FW.h » ELWER PRI B3 (A 3) o @A Y AL ACC 7 &l DRVRL
PN o 2 fothLa (b oAt o i PRI TIRE P R A — o LT o S Pl IR ACC %
B % WAV & R B (R 2) o P BEJR ACO T}f%'\ﬁﬁm Yﬁ'l‘ik:l\%lﬁl » (HRE R~



136 7 R Ao A 5T PR [ f

% ACO IETE @ TRHRA] - [l ACC HULs [~ 6K (e 4) - ﬁ“ﬁ == A ACC
T RIS o s ?z[ i ACO jFl[fkp VI EI O USSR | EAIGE R Phal. amabilis
E @)‘—)‘ﬁl ﬂI%F[J&:& o

Ao L B SR BRI Phal. amabilis ™ 5~ 9 RIS [ RIELACC ﬁii@ g7
Table 1 Effect of dark treatment on (A)the basal leaf ~ (B)external root and (C)internal root ACC
content of Phal. amabilis with bare root.

ACC content (nmole/g.FW)

Treat
Leaf External root Internal root
CK 1¥ 0.59 a“ 0.51 a 027 b
CK2 0.31 be 042 a 0.34 ab
Dark 3 days 021 ¢ 044 a 0.33 ab
Dark 4 days 0.23 bc 0.35 a 028 b
Dark 5 days 0.40 abc 0.30 a 0.32 ab
Re-water 4H 0.67 a 034 a 048 a
Re-water 24H 0.51 ab 036 a 0.45 ab

“Mean separation with columns by Duncan’s new multiple range test at P=0.05.
YCK1 & CK2 represent no treat and bare root with 12 hour photoperiod for-5-days, respectively.

F 2. WU LR e B 9F RSPV ACC S RV VR
Table 2 Effect of dark treatment on (A)the basal leaf ~ (B)external root and (C)internal root ACC
content of ‘White flower’ with bare root.

ACC content (nmole/g.FW)

Treat
Leaf External root Internal root
CK 1Y 420 a* 3.10 a 1093 a
CK2 2.95 ab 2.14" be 433 b
Dark 3 days 2.23 “be 2.30 abc 7.88 a
Dark 4 days 2.12 be 3.15 a 1.64 b
Dark 5 days 2.28 be 2.78 ab 38 b
Re-water 4H 149 ¢ 1.09 d 478 b
Re-water 24H 2.60 bc 1.46 «cd 215 b

“Mean separation with columns by Duncan’s new multiple range test at P <0.05.
YCK1 & CK2 represent no treat and bare root with 12 hour photoperiod for 5 days, respectively.

SRR P SRS R Sl S i
RYASGHI A LR = Ry IR 3 1 FJIFE*H Iﬁx%ﬂﬁﬁﬁ”kﬁm/j\ PENE (Mergemann
and auter, 2000) » I > SRR ‘EﬁE E T o STATRAIRE Phal. amabilis &~ 1ITSERE

E ST i FIHAEEA ITL,E{é%EEﬁ&,T\\I}!_r'}s Sk &,7 =R D7 4.29 O, D/g(&gﬁ
LRMASL i g A R E'H’f‘ F JEU}U%%EI ’ [ﬂ it 5'? JAFTF JFU“?%\' ° ‘J}T?'ﬁ
“*%4 S5 (Topcon ABT-1508) 145U 1 L* 4\%[[_ Eg; FI pLEw 2 J%;[j
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fh + 45 FE B PSS OA  B) - TUFEHIEL 5 < sttsr - 2 <91 by
E‘ﬁﬂléﬂfés(ﬁ%ﬁ' 6C -~ D) =AM F[ E[FBHMEIHE'%(W 7) » FH I%F‘g‘fjjf < B lﬁ\
7] I DA s g [ AR (SRR -

% 3. JFEJTQ,E[ESFF[ RSB Phal. amabilis ™ t 38~ I DS P RTESL ACC oxidase FAIE Aeh (™
By -

Table 3 Effect of dark treatment on A)the basal leaf ~ (B)internal root and (C)external root ACC
oxidase activity change of Phal. amabilis with bare root.

ACC oxidase (nl/g.FW.hr)
Treat
Leaf External root Internal root

CK 1” 10.15 ¢* 12.67 bc 20.94 bc
CK2 15.10 be 16.29 bc 848 d
Dark 3 days 27.56 a 22.94 . abc 21.96 abc
Dark 4 days 23.77 a 28.47 ab 3198 a
Dark 5 days 19.85 ab 21.69 abc 27.50 ab
Re-water 4H 12.99 be 33.62 a 14.08 cd
Re-water 24H 23.80 a 932 ¢ 9.90 d

“Mean separation with columns by Duncan’s new multiple range test at P<0.05.
YCK1 & CK2 represent no treat and bare root with 12 hour photoperiod for 5 days, respectively.

4 R 7R R 9 UL I ACC oxidase 4 BIRR= fyE -
Table 4 Effect of dark treatment on (A)the basal leaf - (B)internal root and (C)external root ACC
oxidase activity change of ‘White flower’ ~with bare root.

ACC oxidase (nl/g.FW.hr)
Treat
Leaf External root Internal root
CK 1¥ 6.77 " cd” 18.61 a 10.86 bc
CK2 12.50 b 17.67 ab 11.66 ab
Dark 3 days 584 d 9.14 «cd 521 ¢
Dark 4 days 6.26 d 6.39 d 6.53 ¢
Dark 5 days 6.72 «cd 588 d 522 ¢
Re-water 4H 1929 a 13.19 bc 1540 a
Re-water 24H 10.92 bc 14.07 ab 16.29 a

“Mean separation with columns by Duncan’s new multiple range test at P <0.05.
YCK1 & CK2 represent no treat and bare root with 12 hour photoperiod for 5 days, respectively.
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q*?ﬂ[ 5. ’FEJTELE[E‘F“[ i SIS 8 (A)Phal. amabilis = (B)™ E'IT&E«L??WF'I‘[‘%;I/ 37
D3,D4,D5 H%E[Eﬁ 345+
Fig.5 Effect of dark treatment on root activity(TTC) of both (A)Phal. amabilis and (B)White
flower’ with bare root.

6 [-r) SEM BISHA BT SR (C-D)RIELSY S LBV 381(x 100, 1S KV)
ig.6 Scanning micrograph of the root tip surface of ‘White flower’ with bare root. (A, B)First
day of bare root, x100, 15 KV and (C, D)fifth day of bare root, x100, 15 KV.
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[ 7. SFIE) SEMBEARULT 5 i > S IRELR A AR (91 B0 100+ 15 KV)
Fig.7 Scanning micrograph of the root tip surface of ‘White flower’ with bare root. Case of
removing suberizated surface, x300, 15 KV.

CAM sl &) b st @Zﬂffﬁk 14:(Endo and Ikusima, 1989) - Sanada =~ * (1988)%.=-
CAM By [o3H, phipvs i KEFA, BT ﬁ'\ﬁjﬁ = FT [ Y PSSR D o g WA 1
'EJTE[[F[JEIUEFJ%} » WAL % Phal. amabilis 757 5 1] 1.84 mM/gFW > “SpifLflEg 1.26
mM/g.FW (qﬁl 8) » R WU ISR MR o ASFEME (-1 % - ] Phal-amabilis 7N &
TPGHIEA - AE [T'!‘Wkgifﬁﬁ’?‘} (A EE [T

PSP i [‘itﬁgﬁifﬁﬁl e RN [P TRDRLARE E | 35 o 18 (1998) ) Syabl b e b |1 Ejﬁ PFE i
PROK i SE SR PR B0 ﬁ (R %@UT%?LPATE[%% o FIJE [N prA [ F"[ [BRL- 7 ?‘F{
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il i oo PRIP= PREGEAE 12 e (5 0 (2= VA R pOT% D (Trustyand Miller, 1991) -
A< Phal. amabilis F17F1TSH VY 3?}"[@5{%3335 ,l“é']ﬁ%“ll [ %0 (IR - A - AP
T 7 V% > Phal. amabilis 554 ~ 5 f\fglﬁﬁ ﬁ*i?f‘lﬁtﬁﬁﬁﬁi%f‘dgrﬂ A A |
7N RE(R 5) o R A l'{“ﬁ?ﬁﬁ %E{fj—ﬁ:g% PSR ﬂﬁb{?ﬁiﬁ?}ﬁfj (] o 3 TRETEH B B Cattleya
Jorbesii Lindl. x Laelia Rolfe) 1 j£1 45 ~iizE ™ &7 fETJ[IﬁfV’JFE [‘Jﬁéﬁ“ﬁﬁﬁm 2 £ (Stancato
etal., 2001) - %ﬁﬁﬂ@ﬁ#ﬁiﬁﬂ/j‘ ’%T g RN G FA»I El [H@IQT ?[J]E'I@iﬂ_"ri?'i » [NIF= Phal. amabilis
S EFEAAR TS LD o A I (1996) A RIS PR 5T 2 [l BREE
fl PRI ~ TOPH AT b FA[ B TE'F'}’J\FW%‘; B PP AR LA S ﬁ?’iﬁﬁ'l =l
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< 5. WARRRE Phal. amabilis ==~ ULl ?ﬂf@'ﬁﬁ%{'ﬁlﬁ—ﬁi EFERE T Sl ERrs BT
FIRTERE 5 B
Table 5 ffect of simulated dark transport and transplanted for 7 days on total soluble sugar
content change of the second leaf from upper of (A)Phal. amabilis and(B) ‘White
flower’ with bare root

Total Soluble Sugar (%DW)

Treat Phal. amabilis Phal. hybrid ‘White flower’
After storage 7 days growth After storage 7 days growth
CK1” 6.24 A 596 A
CK2 577 A a* 488 B a 574 A a 446 A a
Dark 3 days 473 A . a 479 B a 559 A a 528 A a
Dark 4 days 494 A b 7.19 A a 6.02 A a 415 A b
Dark 5 days 459 A b 796 A a 529 A - a 437 A b

“Capital alphabet letter mean separation with columns by Duncan’s new multiple range test at
P=0.05. Small alphabet letter mean separation with row by Duncan’s new multiple range test at

P=0.05.
YCK1 & CK2 represent no treat and bare root with 12 hour photoperiod for 5 days, respectively.
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* (1975)‘%7}?[ =7 [=(Kalancho@) B H p| Al [k el 7 ?‘iﬁ‘&ﬁ%ﬁ Efd ﬁfs‘ﬁfzqﬁﬁﬁkf B
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Fig.8 Effect of dark treatment on malate content of both (A) Phal. amabilis and (B) ‘White
flower’ with bare root.
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Treat after simulated 7-days after transplant
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Fig.9 Effect of chemicals treatment on total chlorophyll content of front of the second leaf from
base of (A)Phal. amabilis and (B) ‘White flower’.

M, P, ATA and G and Y represent malate, proline, ATA, glucuronate, and yellowing,
respectively.
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Fig.10 Effect of chemicals treatment on root activity (TTC) of (L)Phal. amabilis and (B) ‘White
flower’.
M, P, ATA and G represent malate, proline, ATA, and glucuronate, respectively.
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Fig.11 Effect of chemicals treatment on malate content of (A)Phal. amabilis and (B) ‘White
flower’.
M, P, ATA and G represent malate, proline, ATA, and glucuronate, respectively.
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Table 6. Effect of chemicals on total soluble sugar content change of the second leaf from upper
of Phal. amabilis with bare root. After treating plants were stored in the dark 5 days,
then grew in the greenhouse for 7 days.

Total Soluble Sugar (% DW)

Treat

After storage 7 days growth
Water 5.58 C a’ 5.57 AB a
Malate 507 6.65 B a 496 BC a
100 782 A a 5.65 AB b
150 576 BC a 532 ABC a
200 361 E b 485 BC a
Proline 5 571 BC a 528 ABC a
10 767 A a 528 ABC b
20 754 A a 5.86 AB a
ATA 5 4.17 DE b 490 BC a
10 481 CD a 4.11 C b
15 549 C a 522 ABC b
20 541 C a 509 ABC b
Glucuronate 500 836 A a 5.36 ABC b
1000 6.54 B a 5.80 AB a
1500 5.73 BC a 6.36 A a

“Capital alphabet letter mean separation with columns by Duncan’s new multiple range test at
P=0.05. Small alphabet letter mean separation with row by Duncan’s new multiple range test at
P=0.05.

YUnit: Malate: mM, Proline: mM, ATA: mM, Glucuronate: ppm.
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Table7. Effect of chemicals on total soluble sugar content change of the second leaf from upper of
‘White flower’ with bare root. After treating plants were stored in the dark 5 days, then grew
in the greenhouse for 7 days.

Total Soluble Sugar (% DW)

Treat After storage 7 days growth
Water 3.82 ABC b” 5.00 BCD a
Malate 507 345 ABCD b 636 AB a
100 3.68 ABC b 734 A a
150 3.78 ABC a 451 CDE a
200 3.71 ABC b 6.17 AB a
Proline 5 3.76 ABC b 5.70 BC a
10 3.44 ABCD b 5.25 BCD a
20 3.65 ABC b 5.76 BC a
ATA 5 425 ABC b 6.41 AB a
10 3.36 BCD a 425 CDE a
15 327 CD a 343 E a
20 3.69 ABC a 4.02 DE a
Glucuronate 500 434 AB a 556 A a
1000 262 D b 4.52 CDE a
1500 442 A a 3.80 DE a

“Capital alphabet letter mean separation with columns by Duncan’s new multiple range test at
P=0.05. Small alphabet letter mean separation with row by Duncan’s new multiple range test at
P=0.05.

YUnit: Malate: mM, Proline: mM, ATA: mM, Glucuronate: ppm.



146 7% R AR 5T R [ f

LT
1.%;[,?@ o BB 0 1994 o AR ST VR - RISPREH 42: 140-146 -
2.5 Bt~ F I o 1996 o Sl (-7 I A= N VAR SR o iR 42:
262-275 o
3MFE ﬁ{JFHﬁE’ ° 2001 o PRI PIERD) fﬂiﬁi o BIZEIH 49:27-31 -
4388 L] - 1998 o U521 VSR i BLIPLSE IR SV ETSE T P TR Bt 1S
SR ﬁ’%ﬂ/ o F",?ﬁ > 93pp. °
53 « 2002+ EA% ~ FIRRINSENS 1-MCP ST (IS 2 -Gl FE i gl TV P e -
1 { W SRS Y o e 119pp. -
6%@53 M ~ £ U 0 1996 o BT I UG A0S B R ?ﬁﬁﬁﬁgﬁﬁgﬁ y o
R[ZE]T]] 27:375-380
T~ TS SR Bﬁiiﬁ“ﬁ] AN B Y1989 < APVREEIY S o L P
SR - {3 §12pp.
8.Altman, S. A. and T. Solomos. 1994. Inhibition of ethylene biosynthesis and action in cut
carnations (Dianthus caryophyllus L.) by aminotriazole. J. Amer. Soc. Hort. Sci. 119: 282-287.
9.Amory, A. M., L. Ford, N.. W. Pammenter, and C. F. Cresswell. 1992. The use of 3-
amino-1,2 4-triazole ‘to investigate the short-term effects of oxygen toxicity on carbon
assimilation by Pisum sativum seedlings. Plant Cell Environ. 15: 655-663.
10.Endo, M. and-1. Ikusima. 1989. Diurnal rhythm and characteristics of. photosynthesis and
respiration in the leaf and root of a Phalaenopsis plant. Plant Cell Physiol. 30: 43-47.
11.Ferguson, I.-B. and S. J. Dunning. 1986. The effect of 3-amino-1,2,4-triazole, a catalase
inhibitor, on peroxide content of suspension-cultured pear fruit cells. Plant Sci. 43: 7-11.
12.Franco, A.C., E. Ball, and U. Liittge. 1991. The influence of nitrogen, light and water stress on
CO, exchange an organic acid accumulation in the tropical C;-CAM tree, Clusia minor. J. Exp.
Bot. 42: 597-603.
13.Hilton, J. L., L. L. Jansen, and M. N. Hull. 1963. Mechanisms of herbicide action. Ann. Rev.
Plant Physiol. 14: 353-384.
14 Kaltaler, R. E. L., amd P. L. Stepokus. 1976. Factors affecting respiration in cut roses. J. Amer.
Soc. Hort. Sci. 101: 352-354.
15.Liittge, U., M. Kluge, and E. Bell. 1975. Effects of osmotic gradients on vacuolar malic acid
storage. A basic principle in oscillatory behavior of crassulacean acid metabolism. Plant
Physiol. 56: 613-616.
16.Mergemann, H. and M. Sauter. 2000. Ethylene induces epidermal cell death at the site of
adventitious root emergence in rice. Plant Physiol. 124: 609-614.
17.Morgan, P. W. and M. C. Drew. 1997. Ethylene and plant responses to stress. Physiol. Plant.
100: 620-630.
18.Peterson, J. C., J. N. Sacalis, and D. J. Durkin. 1980. Promotion of leaf abscission in intact
Ficus benjamina by exposure to water tress. J. Amer. Soc. Hor. Sci. 105: 788-793.
19.Poole, R. T. and C. A. Conover. 1983. Influence of simulated shipping environments on
foliage plant quality. HortScience 18: 191-193.
20.Sanada, Y., K. Nishida, and G. Edwards. 1988. Prolonged survival of CAM-mode
Mesembryanthemum crystallinum in darkness and its possible dependence on malate. Plant
Cell Physiol. 29: 117-122.
21.Serrano, M. and M. C. Martinez-Madrid. 1999. Ethylene biosynthesis and polyamine and
ABA levels in cut carnations treated with aminotriazloe. J. Amer. Soc. Hort. Sci. 124: 81-85.
22 .Stancato, G. C., P. Mazzafera, and M. S. Buckeridge. 2001. Effect of a drought period on the
mobilization of non-structural carbohydrates, photosynthetic efficiency and water status in an
epiphytic orchid. Plant Physiol. Biochem. 39:1009-1016.
23.Su, V., B. D. Hsu, and W. H. Chen. 2001. The photosynthetic activities of bare rooted



SRR R 147

Phalaenopsis during storage. Sci. Hortic. 87: 311-318.

24 Suttle, J. C. and H. Kende. 1978. Ethylene and senescence in petal of Tradescantia. Plant
Physiol. 62: 267-271.

25.Tingey, D. T. 1980. Stress ethylene production — a measure of plant response to stress.
HortScience 15: 630-633.

26.Trusty, S. E. and W. B. Miller. 1991. Postproduction carbohydrate level in pot
chrysanthemums. J. Amer. Soc. Hort. Sci. 116: 1013-1018.

27.Vivekanandan, M. and A. Gnanam. 1975. Studies on the mode of action of Aminotriazole in
the induction of chlorosis. Plant Physiol. 55: 526-531.



Phalaenopsis Plantlet Handling Techniques
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Summary

Bare root would make Phalaenopsis amabilis and Phal. hybrid ‘“White flower’
(Phal. Asian Elegance x Phal. Taisuco Sheen) ethylene production and respiration rate
increased quickly. After simulated dark transport, water loss and droop were found in
leaves appearance, and roots became inactivity resulted in dry and shrinkage and
suberizated. The most serious influence was following rehydration. Rehydration could
make ACC oxidase activation after simulated dark transport. Measuring on enzyme
activity in basal leaf, internal and external root of ‘White flower’ and internal root of Phal.
amabilis became more vigority. The most higher enzyme activity of ‘White flower’ on the
basal leaf was 19.29 nl/g.FW.hr, Phal. amabilis on external root was 33.62 nl/g.FW.hr.
The changes of enzyme activity made ACC oxidized into ethylene quickly. Rehydration
made ethylene production arised and led to yellow of basal leaf, set down root activity.
Those results made more physiological changes successively. The changes of
physiological properties of phalaenopsis which treated with chemicals from departure of
storage room and transplanted for 7 days. Soaking in malate 100 mM and proline 5 mM
made much more effect. After drenching malate and proline chemicals, chlorophyll,
malate, total soluble sugar content and root activity had better works, and then could get
more superior in nursery plant vigority after transplanted.

Key words : phalaenopsis, bare root, chlorophyll, root activity, ethylene



