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Abstract
This study was to investigate flower and bud wilting in 24 Phalaenopsis cultivars,
3 Dendrobium cultivars and one Cattleya hybrid caused by ethylene (2~4p LL"' 12
hrs) and stimulated dark (4 or 7 days) transport, and the efficacy of pretreated 800ppb
1-MCP (1-methylcyclopropene), a gaseous ethylene inhibitor. After treatments, the
plants were planted in greenhouse under 50~400pumol.m™s™ photon flux density, 21+4
conditions. The resulsults showed that R02308, R02309, and 002419 are ethylene
insensitive cultivars among 24 tested cultivars. Other cultivars are belong to slightly
(++), medium (+++), and very (++++) sensitive to ethylene. Three Dendrobium
cultivars are insensitive to ethylene and Cattleya hybrid is very sensitive to ethylene,
as compared with Phalaenopsis. Ethylene action inhibitor 1-MCP (800ppb 8 hrs)
could completely inhibit flower and bud wilting caused by exposing to 2~4py L.L™
ethylene for 12hours. 1-MCP also could completely inhibit flower and bud wilting in
simulated dark (4 or 7 days) transport among 10~13 cultivars. The treated plant in
dark having wilted bud 1.46~1.51% was lower than the control 2.70~5.37 under the
greenhouse condition.
So, we strongly suggested that shipping the Phalaenopsis plant with flowering
spike must be pretreated with 1-MCP to protect the flower in good qualities.

[Key words] Phalaenopsis Dendrobium Cattleya ethylene 1-MCP
(1-methylcyclopropene) flower and bud wilting
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1. 1-MCP Phal. ‘Lihjiang Girl’

Table 1. Effect of ethylene and 1-MCP on flower and bud wilting percentage of Phal.
‘Lihjiang Girl’. Plants were treated 800 nL-L™" 1-MCP for 8 hours, then with

C,Hy for 12 hours. After treatment plants were placed in greenhouse.

Treatment Inflorescence at treatment Flower wilting (%) Bud wilting (%)

Bloom No. Bud No. Total No. 1days 3days 7days 1days 3days 7 days

CK 3.0£1.0 3412 6.4202 Ob 0b 0b 0b 0Ob 0Ob
MCP 1.8#0.6  4.4+08 6.2+0.4 0b 0b 0b 0b 0b 0b

2uL/L Eth. 2.8+0.4 4.0+06 6.8#04 28.6a 42.9a 50a 65a 70a 75a

MCP

opUL B, 26807 42610 68204 0b 0b ob 0b 0b 0b

4uL/LEth.  3.4:04  3.0£04 64202 294a 529a 529a 73a  73a  80a
MCP

+4uL/L Eth. 2.4+06 44207 6.8£0.4 0b 0b 0b 0b 0b 0b
2. 1-MCP Phal. Timothy Christopher

Table 2. Effect of ethylene and 1-MCP on flower and bud wilting percentage of P.
Timothy Christopher. Plants were treated 800 nL-L" 1-MCP for 8 hours, then

with C,Hy4 for 12 hours. After treatment plants were placed in greenhouse.

Inflorescence at treatment Flower wilting (%) Bud wilting (%)
Treatment
Bloom No. Bud No. Total No. 2days 7days 17 days 2days 7 days 17 days
CK 7.2+0.7 15.3£3.1 22.242.8 Oa Oc Oc Oa Oc Oc

2uL/L Eth. 4.0£0.4 19.743.7 23.743.6 Oa 13.9p 31.7b Oa 6.3b 8.5b

MCP

+2uL/L Eth. 6.7£0.7 19.8£4.0 26.5+4.5 Oa Oc Oc 0 Oc Oc

4uL/L Eth. 5.8404 21.0£24 26.8+23 2.7a 283a 100a 0.9a 11.9a 13.5a

MCP

+4uL/L Eth. 4.8+0.6 152434 20.0£3.5 Oa Oc Oc Oa Oc Oc
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3. 1-MCP Den. Sunrise Cherry ° ’
Table 3. Effect of ethylene and 1-MCP on flower and bud wilting percentage of Den.
Sunrise Cherry. Plants were treated 800 nL-L™" 1-MCP for 8 hours, then with
C,H, for 12 hours. After treatment plants were placed in greenhouse.

Treatment Inflorescence at treatment Flower wilting (%) Bud wilting (%)

Bloom No. Bud No. Total No. 3 days 7days 28days 3days 7days 28 days

CK 2.7+0.4  8.3+0.7 11.0+£0.7 0b Ob Ob 3.9b 6.3b  10.9b

2uL/L Eth. 33+0.5 7.540.7 10.8¢0.5 0Ob 18.1a 50a 22.0a 43.6a 78.3a

MCP+2ul/L Eth. 3.240.6  7.7£0.6 10.9+0.3 0b Ob Ob Ob 1.1b 5.6b

4uL/L Eth. 2.4+0.7 8.940.8 11.3+0.8 20.0a 26.7a 43.3a 19.8a 51.0a 85.1a

MCP+4uL/L Eth.  2.0+0.6  6.0+0.7 8.0+0.8 Ob 0b 0b 1.6b 1.6b 4.0b
4. 1-MCP Den. Mary Trowse x Den. Candy Stripe ’

Table 4. Effect of ethylene and 1-MCP on flower and bud wilting percentage of Den.
Mary Trowse x Den. Candy Stripe. Plants were treated 800 nL-L" 1-MCP for 8
hours, then with C,H4 for 12 hours. After treatment plants were placed in
greenhouse.

Treatment Inflorescence at treatment Flower wilting (%) Bud wilting (%)

Bloom No. Bud No. Total No. 3 days 7days 28days 3 days 7days 28 days

CK 11.3x0.4 2.2+0.8 13.5t1.2  0a Oa Oa Ob 0b 3.3b

2uL/L Eth. 11.320.6  1.3+0.3 12.7+0.5  0a Oa Oa 2.8b 33.0a 459a
MCP+2puL/L Eth.  9.7+0.4  3.3+0.4 13.0%0.5 Oa Oa Oa Ob Ob 0Ob

4uL/L Eth. 11.2+0.7  1.3+0.6 12.5+0.3  0a Oa Oa 12.7a 34.1a 48.5a
MCP+4uL/L Eth. 9.6£0.7  3.4£0.2 13.0+0.9 Oa Oa Oa 0b 0b 0b
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5 1-MCP Den. Chao Praya Gem

Table 5. Effect of ethylene and 1-MCP on flower and bud wilting percentage of Den.
Chao Praya Gem. Plants were treated 800 nL-L™" 1-MCP for 8 hours, then with
C,H,4 for 12 hours. After treatment plants were placed in greenhouse.

Treatment Inflorescence at treatment Flower wilting (%) Bud wilting (%)
Bloom No. Bud No. Total No. 3 days 7 days 28 days 3days 7 days 28 days
CK 1.2+0.4  6.4+0.5 7.6+0.2 Oa 0b 0b Oa 123 15.2b
2uL/L Eth. 2.0£0.3 6.2+0.7 8.2+0.6 Oa 0b 90a 2.5a 7.5 71.1a
MCP+2uL/L Eth. 1.5+0.5 5.8+0.6 7.3+0.3 Oa 0b 0b Oa 4.1 8.9b
4uL/L Eth. 2.0+0.5 6.2+0.7 8.2+0.5 Oa 16.7a  81.9a 2.4a 13.7 84.9a
MCP+4pL/L Eth. 24403 5305 7.740.4 Oa 0b 0b 4.1a 0 2.9b
6. 1-MCP Cattleya aurantiaca x Bro. sanguienea

Table 6. Effect of ethylene and 1-MCP on flower and bud wilting percentage of
Cattleya aurantiaca x Bro. sanguienea. Plants were treated 800 nL-L" 1-MCP
for 8 hours, then with C,Hy4 for 12 hours. After treatment plants were placed in
greenhouse.

Treatment Inflorescence at treatment Flower wilting (%) Bud wilting (%)

Bloom No. Bud No. Total No. 3 days 5days 28 days 3 days 5 days 28 days

CK 3.5¢1.5 43+1.4 7.8+04 Ob 0b 42.9b Ob 0b 0b
2uL/L Eth. 3.0£0.7 4.6£1.2 7.6£09 59.7a 100a  100a 29a  35.5a 55.5a
MCP 4.0£0.7 4.0+£0.7 8.0+0.4 0b 0b 43.8b 0b 0b 0b

MCP+2uL/L Eth.  4.0£0.6  3.6£0.7 7.6%l.1 0b 0b 66.7b 0b 0b 0b

13



7. 21 (2uL-L™* 12 hrs)

Table 7. Flower and bud sensitivity to ethylene (2uL-L"' 12 hrs) of 21 potted

Phalaenopsis cultivars”.
. X Flower Bud
Cultivar Color
Wilting (%) Sensitivity’ Wilting (%)  Sensitivity

35.5 ++ 19.9 +
W02101 W

46.1 ++ 14.2 +
Ww02102 Y 46.4 ++ 78.1 ++++
W02103 Y 88.9 ++++ 55.3 +++
W02104 W 90.0 ++++ 80.5 ++++
W02205 WR 88.9 ++++ 71.4 +++
W02206 WR 49.5 ++ 22.8 +
W02207 WR 80.0 ++++ 27.2 ++

5.6 + 0.0 -
R02308 P

11.1 + 21.5 +

0.0 - 18.5 +
R02309 PR

5.6 + 5.6 +
R02310 P 42.0 ++ 14.3 +
R02311 P 51.7 +++ 61.7 +++
R02312 P 53.5 +++ 78.3 -+
R02313 p 60.0 +++ 55.3 +++
R02314 P 63.3 +++ 40.3 ++
R02315 p 70.8 +++ 19.5 +
R02316 P 77.5 ++++ 82.2 -+
R02317 P 100.0 ++++ 46.7 ++
R02318 p 96.7 -+ 93.3 ++++

14.2 + 0.0 -
002419 Y

533 +++ 5.0 +
002520 S 45.8 ++ 41.0 ++
002521 WR 87.5 -+ 100.0 ++++

? . Plants were planted in greenhouse and data taken 7 days after treatment.

y : Sensitivity to ethylene : 0%, (-); less than 25%, (+); 26~50%, (++); 51~75%, (+++);

76~100%,(++++).

* . ' W, white; WR, white with red lip; P, pink; PR, purple red; Y, yellow; S, spotted flower.
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8. I-MCP  WO02101
Table 8. Effect of ethylene dark storage and 1-MCP on flower and bud wilting percentage of W02101. Plants were treated
800ppb 1-MCP for 8 hours, then with C,H, for 12 hours or dark for 4 or 7 days. After treatment plants were placed in greenhouse.

Treatment Inflorescence at treat. Flower wilting (%) Bud wilting (%)  New bud after
I-MCP C,H; Dark Bloom Bud Total Days after treat. Days after treat. treat. No./
(ppb) (ppm) (day) No. No. No. 7 30 7 30 Plant
Expt.1 2/1/01 - 3/3/01
0 0 0 10.0 8.3 18.3 0.0b%Y 0.0b 0.0b 1.7b 0.0
0 2 0 9.8 8.8 17.7 35.5a 35.5a 19.9a 23.9a 2.3
0 0 4 10.0 8.5 18.5 0.0b 1.7b 11.8a 13.3b 0.3
800 0 0 10.0 8.7 18.7 0.0b 0.0b 0.0b 0.0b 0.3
800 2 0 10.0 7.5 17.5 0.0b 0.0b 3.7b 3.7b 0.2
800 0 4 11.0 8.7 19.2 0.0b 2.9b 0.0b 7.5b 0.0
Expt.2 12/28/01 - 1/28/01

0 0 0 4.2 9.7 13.8 0.0b 0.0b 0.0b 1.4a 3.5
0 2 0 4.0 8.7 12.7 46.1a 46.1a 14.2a 22.5a 4.2
0 0 7 4.2 9.5 13.2 0.0b 0.0b 17.0a 17.0ab 0.8
800 0 7 3.7 9.8 14.0 0.0b 0.0b 0.0b 2.9a 1.5

Mean separation within columns by Duncan’s multiple range test, 5% level.

Y Each number is the mean of 6 replicates.
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9. I-MCP  R02308
Table 9. Effect of ethylene dark storage and 1-MCP on flower and bud wilting percentage of R02308. Plants were treated
800ppb 1-MCP for 8 hours, then with C,;Hy4 for 12 hours or dark for 4 or 7 days. After treatment plants were placed in greenhouse.

Treatment Inflorescence at treat. ~ Flower wilting (%) Bud wilting (%) New bud
I-MCP C,Hsy Dark Bloom Bud Total Days after treat. Days after treat. after treat.
(ppb) (ppm) (day)  No. No. No. 7 30 7 30 No./ Plant
Expt. 1 1/13/01 - 2/15/01
0 0 0 6.5 33 9.3 0.0a” 0.0a 0.0a 0.0a 0.7
0 2 0 6.2 33 9.5 5.6a 5.6a 0.0a 0.0a 1.3
800 0 0 6.2 2.8 9.0 0.0a 0.0a 0.0a 0.0a 0.5
800 2 0 6.0 3.8 8.7 0.0a 0.0a 0.0a 5.6a 0.5
Expt. 2 12/20/01 to 1/20/02
0 0 0 2.8 8.7 9.2 0.0a 0.0b 0.0b 0.0b 0.7
0 2 0 2.7 8.7 11.3 11.1a 41.7a 21.5a 21.5a 2.2
0 0 7 2.8 7.5 10.3 0.0a 0.0b 0.0b 0.0b 0.7
800 0 7 33 8.7 12.0 0.0a 0.0b 0.0b 0.0b 0.5

? Mean separation within columns by Duncan’s multiple range test, 5% level.

Y Each number is the mean of 6 replicates.
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10. 10 I-MCP 4

Table 10. Efficacy of 1-MCP ethylene action inhibitors on flower flower and bud
wilting of 10 potted Phalaenopsis cultivars after simulated dark transport
for 4 days.

Flower wilting (%) Bud wilting (%)

Cultivar Color CK Dark CK Dark

(inlight) _;_vcop +1-mcp (nligh) ;1 Mcp +1-MCP

wo02101 W 0.0 0.0 0.0 0.0 11.8 0.0
wo02102 W 0.0 3.3 0.0 15.6 43.2 5.7
W02206 WR 0.0 0.0 0.0 27.8 20.0 0.0
R02309 PR 0.0 0.0 0.0 0.0 0.0 0.0
R02310 P 0.0 0.0 0.0 0.0 8.7 0.0
R02312 P 0.0 0.0 0.0 0.0 19.7 0.0
R02316 P 0.0 0.0 0.0 4.2 11.3 8.9
R02318 P 4.2 0.0 0.0 6.1 25.0 0.0
002419 Y 0.0 0.0 0.0 0.0 0.0 0.0
002521 WR 0.0 3.3 0.0 0.0 5.6 0.0

Mean 0.42 0.66 0.0 5.37 14.53 1.46
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11. 13 I-MCP 4

Table 11. Efficacy of 1-MCP ethylene action inhibitors on flower flower and bud
wilting of 10 potted Phalaenopsis cultivars after simulated dark transport

for 7 days.

Flower wilting (%) Bud wilting (%)

Cultivar  Color CK Dark CK Dark
(nligh) j pep +1-mcp (nHEMD jvicp  +1-mcp

wo02101 W 0.0 0.0 0.0 0.0 17.0 0.0
wo02103 W 0.0 0.0 0.0 0.0 28.9 0.0
wo02104 W 0.0 6.7 0.0 0.0 6.7 0.0
Ww02207 WR 0.0 0.0 0.0 5.7 2.5 7.9
R02308 P 0.0 0.0 0.0 0.0 0.0 0.0
R02309 PR 4.2 0.0 0.0 0.0 6.5 0.0
R02311 P 0.0 0.0 0.0 0.0 12.4 0.0
R02313 P 0.0 0.0 0.0 3.6 13.4 0.0
R02314 P 0.0 0.0 0.0 12.5 2.5 6.7
R02315 P 0.0 0.0 0.0 0.0 0.0 0.0
R02317 P 0.0 0.0 0.0 0.0 0.0 0.0
002419 Y 0.0 0.0 0.0 0.0 19.0 5.0
002520 S 0.0 0.0 0.0 13.3 8.8 0.0

Mean 0.63 0.67 0.00 0.00 2.70 17.77 1.51
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1. 1-MCP Phal. ‘Lihjiang Girl’

Fig. 1. Effect of ethylene and 1-MCP on flower wilting percentage of Phal. ‘Lihjiang
Girl’. Plants were treated 800 nL-L" 1-MCP for 8 hours, then with C,H, for 12
hours. After treatment plants were placed in greenhouse.
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2. 1-MCP Phal. Timothy Christopher

Fig. 2. Effects of ethylene and 1-MCP on the wilting of Phal. Timothy Christopher
flowers and buds. Plants were pre-treated with air or 800 nL-L"' 1-MCP for
8hrs and then exposed to 0, 2.0, 4.0uL-L"' ethylene for 12hrs. Plants were
display in greenhouse.
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Fig. 3.
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1-MCP Den. Sunrise Cherry ’

Effects of ethylene and 1-MCP on the wilting of Den. Sunrise Cherry
flowers and buds. Plants were pre-treated with air or 800 nL-L" 1-MCP
for 8hrs and then exposed to 0, 2.0, 4.0uL-L" ethylene for 12hrs. Plants
were display in greenhouse.
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4 1-MCP Den. Mary Trowse x Den. Candy Stripe ’

Fig. 4. Effects of ethylene and 1-MCP on the wilting of Den. Mary Trowse x Den.
Candy Stripe flowers and buds. Plants were pre-treated with air or 800 nL-L"
1-MCP for 8hrs and then exposed to 0, 2.0, 4.0uL-L'1 ethylene for 12hrs.
Plants were display in greenhouse.

22



100 A

90 A

80 A

70 A

60

50 A

—A— 2ULLCH,
| o 4pULCH,
—A— MCP+2 /L C,H,
—m— MCP+4 LI C,H,

40 +

Flower wilting (%)

30 A

20 A

10 A

100 f f f f f f f f

90 A I

80 A

C
> [+—]
D— 00—

70 A

60 -

50 A

40 A

Bud wilting (%)

0 10 20 30 40 50 60 70 80 90

Days after treatment

5 1-MCP Den. Chao Praya Gem * ’

Fig. 5. Effects of ethylene and 1-MCP on the wilting of Den. Chao Praya
Gem flowers and buds. Plants were pre-treated with air or 800
nL-L' I-MCP for 8hrs and then exposed to 0, 2.0, 4.0pL-L
ethylene for 12hrs. Plants were display in greenhouse.
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.6. 1-MCP Cattleya aurantiaca x Bro.
sanguienea

Fig. 6. Effects of ethylene and 1-MCP on the wilting of Cattleya aurantiaca x Bro.
sanguienea flowers and buds. Plants were pre-treated with air or 800 nL-L"
1-MCP for 8hrs and then exposed to 0, 2.0 pL-L™ ethylene for 12hrs. Plants
were display in greenhouse.
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1-MCP Phal. Tasiuco Noble x Phal. Thimothy

Christophe (H89504) (A) (B)

Effect of ethylene and 1-MCP on flower(A) and bud(B)
wilting percentage of Phal. Tasiuco Noble x Phal. Thimothy
Christopher. Plants were treated 800 nL-L"' 1-MCP for 8
hours, then with C,H, for 12 hours. After treatment plants
were placed in greenhouse.
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Phal. Tasiuco Noble x Phal. Thimothy

Christophe (H89504) (A) B)

Effect of dark storage on flower(A) and bud(B) wilting
percentage of Phal. Tasiuco Noble x Phal. Thimothy
Christopher. Plants were treated 800 nL-L" 1-MCP for 8
hours, and then storage in darkness. After treatment plants
were placed in greenhouse.



1-MCP 10 Den. Sunrise Cherry ° ’
(A) (B)2.0uL-L" Eth. (C) 4.0uL-L" Eth.
(D)MCP+2.0uL-L" Eth.  (E)MCP+4.0uL-L" Eth.

1-MCP 10 Den. Chao Praya Gem ° ’
(A) (B)2.0uL-L" Eth. (C)4.0uL-L™" Eth.
(DWMCP+2.0uL-L" Eth.  (EYMCP+4.0uL-L" Eth.
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