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Abstract

Effect of preharvest spraying of chitosan at 0.04, 0.08 and 0.12% or petroleum oil at 0.2, 0.4 and
0.6% on physiology and quality of Dendrobium Walter Oumae ‘4N’ and Sonia ‘No.17’
inflorescences was studied. Chitosan spraying at 0.12% showed the highest water uptake, fresh
weight and percentage of bud opening and increased flower width, fresh weight and dry weight of
florets and L* value. Moreover, chitosan reduced respiration rate, ethylene production, flowers
senescence, epinasty and proline accumulation. While petroleum oil spray at all concentrations had
no effect on the length of inflorescence, flower width, fresh weight and dry weight of florets.
However, the spraying of 0.6% petroleum oil resulted in the highest brightness (L* value) of the
petals. Furthermore, the use of 0.2% and 0.4% petroleum oil also decreased the respiration rate,
ethylene production, flowers senescence and proline, but increased relative fresh weight, water
uptake and bud opening. The orchid plants were sprayed with 0.12% chitosan and the mature
inflorescences were harvested and pulsed with 500 mg/1 silver nitrate (AgNO,) and 10% glucose for
30 min thereafter, inflorescences were transferred to holding solution which composed of 30 mg/1
AgNO, , 225 mg/l hydroxyquinolinesulfate (HQS) and 4% glucose throughout period showed the
increase of water uptake relative fresh weight, bud opening and reduction of respiration rate,

ethylene production, the senescence and epinasty of florets and proline accumulation.

Keywords : Fresh Weight / Inflorescence Length / Proline / Senescence / Width of Flower
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2.6.2.4 1naoN3 (Mineral solutes)
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Chitosan 0.08% 0.022° 0.044° 0.029° 0.048"
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Ftest o . . .
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Duncan’s New Multiple Range Test (DMRT)
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Treatment
(B3.) AONLNY 1 ADNLIU 2 ADNLIU 3
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Petroleum Oil 0.4% 70.3 7.38 7.33 7.13
Petroleum Oil 0.6% 69.9 7.23 7.30 7.03
F-test NS NS NS NS
C.V. (%) 4.68 2.27 1.65 1.35

NS = hifanuuanaadunaaaa
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Duncan’s New Multiple Range Test (DMRT)
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F-test NS NS NS ** NS NS
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Duncan’s New Multiple Range Test (DMRT)
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Control 0.54 0.50 0.49 0.46 0.38 0.36
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Petroleum Oil 0.4% 0.54 0.55 0.50 0.44 041 0.39
Petroleum Oil 0.6% 0.51 0.54 0.49 0.42 0.42 0.39
F-test NS NS NS NS NS NS
C.V.(%) 10.75 991 10.58 12.43 9.94 10.66
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Duncan’s New Multiple Range Test (DMRT)
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Duncan’s New Multiple Range Test (DMRT)
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A3 0.2 1minaaveaaonnane 18l Dendrobium Walter Oumae 4N’ Nnua1e la Tasunanudududosas 0 0.04 0.08 uag 0.12

Fresh weight (% of initial)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12
Control 100 10095 102.38 102.67 103.00" 103.22° 103.05 102.31° 100.81°  99.45° 96.70" - -
Chitosan 0.04% 100  101.51" 101.66 101.81 101.90° 102.04° 102.06 101.95° 101.80° 101.37°  100.39"  98.18" -
Chitosan 0.08% 100  101.79" 102.19 102.32 102.46" 102.58" 102.61 102.45° 102.28" 101.80°  100.81°  99.75"  98.06
Chitosan 0.12% 100  101.98" 102.42 102.59 102.78" 102.95° 103.00  102.84° 102.66° 102.17° 10122 100.00" 98.31
F-test - kk NS NS * * NS * kk kk k% * NS
C.V. % - 0.39 072  0.82 0.74 0.74 0.76 0.45 0.44 0.68 1.27 0.88 1242
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A3 90N 1.3 MIVIUVDIADNNA8 1T Dendrobium Walter Oumae “4N° NWuA18 la Tasrunanudududosas 0 0.04 0.08 uag 0.12

Bud opening (%)
Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12
Control 0 897 980"  14.20° 19.68° 2226 2501 2948  33.13  3671°  39.29" - -
Chitosan 0.04% 0 9.92 1410 16.77° 2241° 2415 26.82 3253 3353 38.34° 41.69" 44.23 -
Chitosan 0.08% 0 1146 15.64" 19.01° 23.13'  24.96 26.50 29.77 3228  34.05° 37.25° 42.14 4444
Chitosan 0.12% 0 11.99 16.17° 20.92° 2343" 2427 26.57 3152 3312 3549"  39.53" 4121  45.83
F-test - NS ok ok * NS NS NS NS * * NS NS
C.V.% - 29.08 1821 1928 1412 1091 13.15 10.25 9.56 9.10 7.72 6.82 9.73

NS = lufianuuanaaduneana

*

kk

4 1
U

NI WoYsUE IR

A

YOUNU

[

b\

UANANAUNNADANTZAUANUIF I UT DAL 95

UANANAUNNADANTZALANUF I UT DAL 99

= 1 aa A = = 1 = 9 an .
HanuuanaendoaionlTeumeuA N8 1875 Duncan’s New Multiple Range Test (DMRT)

Gel
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ATNN N.4 ﬂ"li!ﬁ’f)ilﬁﬂ'ﬁ/‘l‘ll@\‘]ﬂ@ﬂﬂa’wllﬂ Dendrobium Walter Oumae ‘4N’ VIWH@’JEJUlﬂIW]ﬂUVIﬂ’)ﬁJLanJ‘Uuﬁ’f)fJaz 00.04 0.08 1tag 0.12

Wilted or/aND dropped (%)

Treatment Vase life (days)
1 2 3 4 5 6 7 8 9 10 11 12
Control 0 0 6.43" 12.28" 18.12° 23.26" 20.11" 3672 4424 51.79° - -
Chitosan 0.04% 0 0 0’ 5.82° 11.64" 17.43°  23.80"  3139° 3604  4594° 51.76° -
Chitosan 0.08% 0 0 0’ 3.96" 7.98° 14.32°  18.90°  2625°  3391"  40.84° 4542° 51.18
Chitosan 0.12% 0 0 0’ 2.22° 6.25° 11.94° 17.07°  2473°  31.09° 3823 42,67 50.59
F-test _ _ . sk . . . . . . o NS
C.V.% - - 12.42 38.02 24.93 19.50 16.31 14.12 7.77 8.63 497 292

NS
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319N 0.5 oasimavielavesnannane sl Dendrobium Walter Oumae 4N’ nud1e'la Tasunanududusosas 0 0.04 0.08 1az 0.12

Respiration rate (mlCO,/kg.h)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12
Control 112.14° 12470 10894  93.53 64.80 60.66° 4924 7528  99.62'  109.15 84.07° - -
Chitosan 0.04%  128.18"  122.11° 11041 94.85 61.55 50.66° 48.56  73.73 9831"  104.45 11526°  97.08 -
Chitosan 0.08%  125.14°  119.37° 108.56  93.52 59.18 48.45° 4838  72.10 9597°  99.32 108.65° 118.26"  93.33
Chitosan 0.12%  123.78"  117.97° 107.17 9151 4998 4630° 4629 7172 91.92° 98.66 107.30°  112.96°  92.75
F-test o * NS NS NS o NS NS * NS * ok NS
C.V.% 2.92 1.58 5.18 442  13.60  2.32 352 10.84 201 421 3.08 1.63 0.94
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AN 1.6 OATIMIHAADNAUVDIADNNA8 1] Dendrobium Walter Oumae 4N’ Nua1e la Tasunanudutudosas 0 0.04 0.08 uaz 0.12

Ethylene production (u1C,H,/kg.h)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12
Control 0 1.8 227 417 6.49" 10.51°  1231° 13.86° 1573 9.06' 525 - -
Chitosan 0.04% 0 0° 197" 2177 3.68 6.23° 833  10.13°  12.03°  1334° 744 516 -
Chitosan 0.08% 0 0° 1.54° 206 3.8 6.33° 824° 1007 1147°  12.15° 663" 505 446"
Chitosan 0.12% 0 0’ 149°  2.07°  3.65 6.04" 826°  10.12°  1227° 1L11° 555 495  434°
F-test - ok ok ok ox sox ok ok ok ok ok ok ok
C.V.% - 676 567 135 2.14 0.64 0.31 0.18 0.16 0.23 0.45 0.42 0.47
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A3 0.7 M3 1A0vaItunendosndl8'lsl Dendrobium Walter Oumae ‘4N’ Anude'la Tnsunanududusosas 0 0.04 0.08 1ag 0.12

Epinasty (degree)
Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11 12
Control 5530 5370 52.80 4870  48.00 4480 4250 39.60"  35.00" - ND ND ND
Chitosan 0.04% 51.80 5130 5060 47.10  44.80  42.10  38.00°  3550° 3225  31.00 ND ND ND
Chitosan 0.08% 53.70 5340  53.00 51.10  48.30 46.10 4350  40.00°  37.25 32.50 ND ND ND
Chitosan 0.12% 5340 5320 5230 4850 4650  43.80  39.00°  34.60°  32.86°  30.00 ND ND ND

F-test NS NS NS NS NS NS * ok ok NS - - -

C.V. % 881 880 892 872 8.95 9.67 11.66 10.54 8.61 25.42 - - -
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M135199 1.8 9ATIMIAANI0IRENNA10 13T Dendrobium Sonia “No.17° Mniudie la Taguianudududosaz 0 0.04 0.08 1ag 0.12

Water uptake (ml/day)
Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Control 0 0.66° 148  099° 079"  0.72° 0.66" 0.59" 041" 035" 018 - - -

Chitosan 0.04% 0 101 178  112° 095  0.84° 0.79° 0.76' 0.64° 048 038 029" 0.17 -
Chitosan 0.08% 0 110" 1.92°  122°  ro1* 088"  0.82° 0.77" 064 053" 043" 028 022" 0.9
Chitosan 0.12% 0 1.14° 1.96' 124" 1.05° 0.92° 0.85" 0.80" 0.70° 0.60" 0.47" 037" 030" 024

F-test - ok ok ok ok ok ok ok ok ok ok ok ok *
C.V. % - 1230 852 779 1251 823 1159 1006 1238  10.86 1542  18.01 2322 19.92

'
o A

* UANUIFO U DEAL 95

UANANNUNADANT

ee

'
o A

HANANAUNNADANTZALANUFIUT DAL 99

kk

Y

[ v A A % = 1 aa A = =) 1 A 9 ad .
HU8LYie WEJﬂJGBuZGluLLu’MQ‘I/IL‘ViiJfJUﬂuulﬁJ‘JJﬂTI‘JJLLGIﬂﬁ'l\‘]‘ﬂNﬁﬂ@']LiJ@L‘]_]ifJ‘UWIfJ‘LIﬂ']maEJﬂ’JEJ’J‘ﬁ Duncan’s New Multiple Range Test (DMRT)

(41
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A1TWN N.9 u'lﬁl‘lﬂﬁﬂ‘l]ﬂ\'iﬂ@ﬂﬂajﬂllu Dendrobium Sonia ‘No.17’ V]Wllﬂ'lﬂllﬂiﬁ“]f'luﬂﬂ'ﬂll!,GUNGU‘HTE)EJﬁg 00.04 0.08 1z 0.12

Fresh weight (% of initial)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Control 100.00  101.09° 101.43° 101.59° 101.76° 101.92" 101.68° 101.39" 100.71° 99.54° 9636’ - - -
Chitosan 0.04%  100.00 101.60° 101.66° 102.00° 102.06" 102.09° 102.14° 101.88° 101.80° 101.28° 100.30" 98.15° 95.76" -
Chitosan 0.08%  100.00 101.83° 102.23" 10236 102.54" 102.65° 102.76" 102.39° 102.21" 101.67° 100.74" 99.30" 97.88"  95.51
Chitosan 0.12%  100.00  102.02" 102.48" 102.61° 102.79" 102.95" 102.99" 102.78" 102.57° 102.16° 101.18" 99.88" 98.25" 95.88
F-test - ok ok ok ok %ok skok ko %k %k %k * * %k NS
CV.% 0.37 0.31 0.33 0.33 0.32 0.34 0.35 0.47 0.63 1.08 1.03 0.88 0.3
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ATNN N.10 ﬂ"li’]ﬂusll@\‘]ﬂ@ﬂﬂﬁ’wllll Dendrobium Sonia ‘No.17’ ‘WWuﬂﬂﬂllﬂiﬁ“]f'mﬂﬂ?']iJL‘UlIGIJLli’E)EJﬁg 00.04 0.08 1oy 0.12

Bud opening (%)
Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Control 0 889" 1247 1679 2135 23.85  25.68  30.02 31.00 3357 3723 - - -
Chitosan 0.04% 0 921" 1423 1850  22.60 2434 2784 3279 33.79  38.66°  42.01° 4278  43.78 -
Chitosan 0.08% 0 1246" 1497  20.18  23.46 2546  27.00  30.27 3194 3471 3708 4197 4428  47.05
Chitosan 0.12% 0 12.69°  16.04 20.86  24.08 2645  28.12  32.10 3440  36.84" 39.98° 4243 4628 47.82
F-test - ok NS NS NS NS NS NS NS o * NS NS NS
CV. % - 2676 2345 18.62  13.93 1259 1408  10.98 9.66 9.48 9.60 6.80 8.80  10.78
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ATNN N.11 ﬂ"lilﬁ’f)iJﬂ'ﬂWWEU’ﬂﬁﬂ’f)ﬂﬂa’JleliJ Dendrobium Sonia ‘No.17’ ‘VIWuﬂ’)ﬂulﬂi@']“]ﬂuVIﬂ’JTiJLﬂJiJ‘UUi’E)fJﬁ% 00.04 0.08 1tag 0.12

Wilted or/aND dropped (%)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Control 0 0 0 460"  11.08" 17.64° 2345  2935"  3629° 4386  50.86' - - -
Chitosan 0.04% 0 0 0° 5900  11.79°  18.24° 24.10° 31.76° 3648  4528°  4937°  51.18 -
Chitosan 0.08% 0 0 0 0° 399" 8.01°  13.83° 18.44° 2588  34.10° 4048 4567  49.11 51.47
Chitosan 0.12% 0 0 0 0’ 2.78° 5690  1131° 1645 2533 31.70°  37.05° 41.56° 4833 50.59
F-test - - - kk skk kk sk kk sk sksk kk kk NS NS
C.V.% - - - 139.04 4452 2588 2141 1692  13.87 7.5 8.47 7.76 5.61 2.75

NS
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A o Y 9 . . A0y = Yy 9 9
ATNN N.12 ’E]ﬂi']ﬂﬁﬁmi%‘ll@ﬂﬂ@ﬂﬂﬁﬂﬂulu Dendrobium Sonia ‘No.17’ 1/1wumﬂ"lﬂisslmuwmmmmuiaﬂaz 00.04 0.08 tiag 0.12

Respiration rate (mlCO,/kg.h)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Control 122.19° 12030 111.26° 91.82° 61.98" 54.73° 4591  57.98°  100.71° 11133  75.69° - - -

Chitosan 0.04%  120.83° 115.15 108.43° 91.14° 52.10° 50.08° 47.87  68.16° 9553°  106.87° 11551° 105.38° 97.08" -
Chitosan 0.08%  127.34" 119.38 109.38° 95.94° 50.79° 49.69° 48.64 66.98°  97.43" 100.95°  113.64° 123.25" 104.56" 93.33"

Chitosan 0.12%  121.15° 11545 108.52° 93.00° 49.11° 46.81° 4866 5931  85.15° 96.99° 11075 11545  104.41° 90.42°

F-test k%K NS * * kk kk NS kk kk kk kk kk kk kk

CV.% 0.69 1.91 0.87 1.56 2.93 1.95 3.14 3.55 1.91 1.75 1.94 1.69 1.42 1.07
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M13°19N N.13 @ﬂﬁ']ﬂ']ﬁNaﬂ!@ﬂﬁu‘u@ﬁﬂﬂﬂﬂﬁﬂﬂqu Dendrobium Sonia ‘No.17’ ‘VIW“L!@'JEJnlﬂiﬂ“lﬂu“l/]ﬂ'ﬂﬂlslﬂJEUUTGﬂag 00.04 0.08 Ltag 0.12

Ethylene production (plC,H,/kg.h)

Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Control 0 0 226" 327 547" 10.05" 13.34" 1403 1535" 1022  5.65° - - -

Chitosan 0.04% 0 0 172" 2.70° 3.60° 5.94° 9.05° 1096 1135  13.06° 722" 603"  4.23° -
Chitosan 0.08% 0 0 1.70° 2.41° 3.42° 5.75° 8.43° 10.05° 1095  12.06°  6.14° 536 486  4.04°
Chitosan 0.12% 0 0 1.65°  2.49° 3.56" 5.65° 8.24° 987" 1084 1224 703" 585 502" 4.12°

F-test - - ke sk ok ok sk sk sk sk ok ok ok *
C.V. % - - 5.62 3.30 2.15 0.44 0.24 0.15 0.21 0.17 036 039 054  0.69
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AN N.14 M3 1AV UARNg8na18 1] Dendrobium Sonia ‘No.17> ivudela Tasunanududusosas 0 0.04 0.08 1ag 0.12

Epinasty (degree)
Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11 12 13
Control 5500 53.00 52.10 4820 47.50 44.50 42.00°  38.90"°  28.75° - - ND ND  ND
Chitosan 0.04% 5220 51.80 50.80  47.60 45.00 42.30 38.000  34.00° 32.50° 30.83 2750 ND ND ND
Chitosan 0.08% 5370 5320 52.80  51.20 48.60 46.40 43.70° 4020  36.63°  31.67 3000 ND ND ND
Chitosan 0.12% 53,60 53.40 52.40  49.00 46.50 43.80 39.00° 34.60°  32.50° 30.83 2750 ND ND ND

F-test NS NS NS NS NS NS * ok ok NS NS - - -

C.V.% 9.07 897 88l 8.66 9.06 9.97 11.93 11.1 7.71 9.28 10.19 - - -
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ND = Not detected or ligmnsaialdiiiosninaenuinuniangasia
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ANTWN N.15 @ﬂj’]ﬂ’]jﬂﬂ“’]ﬂlﬂQﬂﬂﬂﬂﬁjﬂqm Dendrobium Walter Oumae ‘4N ﬂwuﬂjﬂﬂjﬂﬁlaﬂuﬂﬂﬂaﬂﬂjqulﬂluﬂlUTt’]ﬂag 00.20.4 80 0.6

Water uptake (ml/day)
Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 0 061" 147 0.98 0.8 0.5 0.66" 0.57" 0.49 0.35 0.19 -
Petroleum Oil 0.2% 0 083"  1.55° 0.97 0.82 0.58 0.65" 0.56' 0.53 0.39 0.23 0.15
Petroleum Oil 0.4% 0 087" 149" 1.01 0.83 0.57 0.73" 0.58" 0.49 0.31 0.2 0.12
Petroleum Oil 0.6% 0 074" 124" 0.95 0.67 0.55 0.49° 0.45° 0.44 0.35 0.18 -
F-test - o o NS NS NS Hok * NS NS NS NS
C.V.% - 2245 1371 1219 1836  16.09 22.34 18.67 18.19 20.65 35.94 35.35
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AT NN N.16 uWﬁuﬂﬁ'ﬂ‘UﬂQﬂ’t’)ﬂﬂaﬂﬂUlN Dendrobium Walter Oumae ‘4N’ MNUA81 Iasoueosananuidutuisgas 0 0.2 0.4 1ag 0.6

Fresh weight (% of initial)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 100 10095 102.38"° 102.67° 103.00° 10322  103.05° 102.31"° 100.81 99.45" 96.70° -

Petroleum Oil0.2% 100  101.30 101.63° 101.88° 103.18° 103.23  102.45° 101.51° 100.57  99.68" 98.55" 96.68
Petroleum Oil 0.4% 100 101.14 101.58° 101.65° 102.55° 102.56 102.16° 101.36° 100.46  99.06' 98.24" 95.91

Petroleum Oil 0.6% 100 10098 101.73° 102.02° 102.23° 10249 102.11° 101.73° 10040  97.92° 96.85" -

F-test - NS * * * NS * ok NS ok ok NS

CV.% - 0.46 0.68 0.69 0.73 0.78 0.72 0.49 0.44 0.81 0.23 0.99
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MIWN N.17 ﬂ"li’]ﬂusll@\‘]ﬂ@ﬂﬂﬁ’wllll Dendrobium Walter Oumae ‘4N’ ‘VI“IN“L!WJEJ‘]JTG]ilﬁﬂuﬂ@ﬂaﬂﬂﬂmﬂmmui@ﬂﬁg 00.20.4 uag 0.6

Bud opening (%)
Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 0 8.97 9.80°  1420° 19.68 2226° 25.01° 2948  33.13"  36.71° 39.29° -
Petroleum Oil 0.2% 0 9.30 14.86" 2035 24.09 31.56° 3421 3421 37.04°  41.61"°  43.42° 4542
Petroleum Oil 0.4% 0 9.83 1334 17.99° 2134 2334°  2699"  28.66° 3126°  35.82°  40.16°  44.75
Petroleum Oil 0.6% 0 11.16  15.83" 18.74" 20.65 2359 2633° 30060  33.75"  40.38"  42.96' -
F-test - NS * ok NS ok sk ek * * * NS
C.V. % - 22.14 3064 2001 1844 1953  12.73 12.12 12.68 1125 833 9.38
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Wilted or/aND dropped (%)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 0 0 0 6.43" 12.28" 18.12° 23.26" 20.11"  36.72° 4424 51.79 -
Petroleum Oil 0.2% 0 0 0 3.05° 831" 14.07° 1921 2368 2941 3643  4391" 5159
Petroleum Oil 0.4% 0 0 0 3.64° 9.23° 16.11°  2229°  2726°  3222° 3834° 4503 5122
Petroleum Oil 0.6% 0 0 0 7.81° 12.26' 19.50" 25.30" 31.19° 38.84°  45.78° 5225 -
F-test _ _ ] . . * . . . . . NS
C.V.% - - - 51.44 25.87 24.96 16.99 16.03 1270  7.92 438 3.16
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Respiration rate (mlCO,/kg.h)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 112.14 12470  108.94  93.53 64.80  60.66°  49.24 7528  99.62°  109.15  84.07 -
Petroleum Oil 0.2%  113.08 122.89 104.85  89.75 6374  71.38°  49.27 6141  97.36" 10069 110.29°  93.31
Petroleum Oi1 0.4%  111.06  124.70  107.67  92.59 6722  73.95°  53.04 60.44 9331  107.56 12033  96.68
Petroleum Oi1 0.6%  118.61  126.71  114.98  98.69 6427 8196  51.46 71.65  100.48"  102.10  97.57° -
F-test NS NS NS NS NS o NS NS * NS o NS
C.V.% 4.57 1.99 5.62 3.99 13.57 6.22 4.89 13.14 2.20 4.02 431 3.29
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Ethylene production (u1C,H,/kg.h)

Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11

Control 0 1.80°" 227 417" 6.49° 1051 1231 13.86°  15.73"  9.06° 5.25° -
Petroleum Oil 0.2% 0 0° 2.13° 413 5.57° 10.14°  12.16° 13.23°  15.16°  10.04°  7.05' 5.15
Petroleum Oil 0.4% 0 0° 223 423" 5.45° 9.95° 11.85 1225 1473 9.94° 6.64° 4.74

Petroleum Oil 0.6% 0 1.46° 2.57" 427" 6.76" 11.03°  12.65" 13.93°  16.15°  8.54° 5.14" -

F-test _ sk sk $k $k sk $k $k sk sk sk sk
C.V.% - 4.03 3.48 0.77 0.52 0.28 0.22 0.19 0.21 0.33 0.57 0.79
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Epinasty (degree)
Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11
Control 55.30 53.70 52.80 48.70 48.00 44.80" 42.50" 39.60" 35.00° - ND ND
Petroleum Oil 0.2% 54,60 53.50 51.80 49.30 45.50 43.50"  39.60" 37.50" 36.70°  32.00 ND ND
Petroleum Oil 0.4% 54,90 54.40 53.00 51.60 49.30 47.00°" 42.00° 38.70° 3429°  31.67 ND ND
Petroleum Oil 0.6% 52,10  51.70  49.80 47.50 44.20 40.50°  36.50" 33.10°  29.50° - ND ND

F-test NS NS NS NS NS o ok ok * NS - -

C.V.% 8.57 8.78 9.11 8.23 9.65 8.95 9.26 8.20 10.21 8.02 - -
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Water uptake (ml/day)
Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 0 0.66" 1.48" 0.99 0.79" 0.72° 0.66' 0.59° 041° 035 0.18 -

Petroleum Oil 0.2% 0 0.85" 1.58" 1.00 0.85° 0.63° 0.64° 055" 048" 036 0.25 0.14
Petroleum Oil 0.4% 0 0.91° 1.51° 0.99 0.87" 0.60° 0.64" 0.60" 0.52" 0.34 0.22 0.14
Petroleum Oil 0.6% 0 0.80° 131° 0.97 0.69" 0.58" 0.52" 0.48" 042" 038 0.21 0.16

F-test - o * NS * ok * * ok NS NS NS
C.V. % - 1705 1226  10.39 16.98 1426 1893 1672 1617 18.00 27.52  39.80
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Fresh weight (% of initial)

Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11

Control 100 101.09 101.43° 101.59° 101.76° 101.92° 101.68°  101.39  100.71  99.54"  96.36' -
Petroleum Oil 0.2% 100  101.37  102.04° 101.95" 103.18" 103.55" 102.59° 101.56  100.58  99.68"  98.56'  96.66
Petroleum Oil 0.4% 100 10126  101.62° 101.70° 102.62° 102.63° 102.21'  101.49 10049  99.11° 9831  96.01
Petroleum Oil 0.6% 100  101.04 101.82" 102.07° 102.25° 102.51° 102.15°  101.79  100.47  98.55° 96.91° 96.44
F-test - NS * * 5k ok ok NS NS * ok NS

C.V. % - 0.43 0.47 0.39 0.51 0.55 0.46 0.44 0.43 0.80 1.16  0.92

NS

*

kk

wineme wiyauz lunuasimiounu lulianuuanasnsadalon/Souifeununasa1e35 Duncan’s New Multiple Range Test (DMRT)

Tutianuuanaadun1aana

'
o A

UANANNUNNADANTLAUA LY

ee

' '
aaa o 2

UANANAUNNADANTZAVANLY

Y
v A

piuSosay 95

piuS oAy 99

SS1



A o v ) . Ay A 2 s Yy Y v
AT NN N.24 ﬂ"li’]ﬂusll@\‘]ﬂ@ﬂﬂﬁ’wllll Dendrobium Sonia ‘No.17’ ﬂwumaﬂimmﬂmaﬂaﬂmmwmuieﬂaz 00.204 0z 0.6

Bud opening (%)
Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 0 889 1247  1679° 2135 2385  25.68°  30.0° 3100 3357 3723 -
Petroleum Oil 0.2% 0 10.66  14.18  17.99° 2234  2334°  27.82° 2866 32.09°  36.65° 41.07°  43.982
Petroleum Oil 0.4% 0 9.39 14.05 20.53" 2336 32.83" 3457 3457 37.41°  41.06° 42.88° 45879
Petroleum Oil 0.6% ¢ 9.89  15.12  17.12°  19.03  20.86"  2527°  28.09°  32.33°  38.06° 4230"  43.303
F-test - NS NS * NS o o o ok ok * NS
C.V. % - 2163 3152 1457 20.14  18.63 1191 13.73 1227 1144 9.90 9.33

NS
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Wilted or/aND dropped (%)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 0 0 0 4.60 11.08"  17.64° 2345 29.35" 36.29" 43.86°  50.86' -

Petroleum Oil 0.2% 0 0 0 1.84 697" 1270  19.08°  22.89" 28.58° 3555 43.61°  49.92
Petroleum Oil 0.4% 0 0 0 255 769" 15510 22.67°  29.14" 3475"  43.07° 4695  50.92
Petroleum Oil 0.6% 0 0 0 2.43 739" 13.61° 2229 2664 3159  37.71°  45.03°  50.00

F-test i - _ NS Kok * Kok ok Kok ok ok NS
C.V. % - - - 6787  31.66 2246  18.44 16.46 14.05 9.83 5.85 5.13

NS
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Respiration rate (mlCO,/kg.h)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11
Control 122.19° 12030 111.26" 91.82° 61.98° 54.73°  4591° 5798 100.71° 111.33"  75.69¢ -

Petroleum Oil 0.2%  127.72° 12026 107.11% 94.40° 75.39"  64.07° 4629  66.05 9446 10506 11585  85.71°
Petroleum Oil 0.4%  126.10° 11827 10338 95.93"° 64.42° 5726°  43.74° 5879° 96.28°  109.48 111.61° 93.98

Petroleum Oil 0.6% 12745 121.94 11545 9825 70.90°  64.70° 5120 63.75°  100.03°  109.56° 111.82°  97.96'

F-test kk NS kk k%K k%K kk kk K%k kk kk ek kk

CV.% 0.75 1.29 2.25 1.35 3.05 342 3.44 1.96 1.39 1.51 1.24 1.64
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Ethylene production (plC,H,/kg.h)

Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11

Control 0 0 2.26' 3270 547" 1005° 1334 1403 1535°  10.22° 5.65° -
Petroleum Oil 0.2% 0 0 2.16" 3.14° 5347 943" 12065 13.04°  14.43° 9.67° 6.57" 5.06"
Petroleum Oil 0.4% 0 0 1.99° 3.05° 505 9245 1164 1235 1426°  10.13° 5.84° 447
Petroleum Oil 0.6% 0 0 2.06° 325 5570 10070 1225 13.64°  15.14°  10.66' 8.05" 5.56"

F-test - - *% *% *% *% *% *% *% *% *k *%
C.V.% - - 1.46 0.95 1.51 0.27 0.25 0.19 0.23 0.21 0.42 0.56
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Epinasty (degree)
Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11
Control 5500  53.00  52.10 4820 4750 4450  42.00° 3890 28.75" - ND ND
Petroleum Oil 0.2% 5430 5330  51.30 4920 4520 4400  40.10°  37.30" 3333 31.00 ND ND
Petroleum Oi1 0.4% 5390 5340  52.00 50.60  48.60  46.50 42.00"°  38.70° 34.29° 31.67 ND ND
Petroleum Oil 0.6% 5360  53.00  51.00  48.50 4570 4150  37.50° 3530  32.00° 26.50 ND ND

F-test NS NS NS NS NS NS * * ok NS - -

C.V.% 8.57 8.78 9.11 8.23 9.65 8.95 9.26 8.22 10.21 8.00 - -

NS = lufianuuanaadun1eana
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ND = Not detected or lienunsoia ldiiiosninaenusnuiiangasia

[ = 1 an 4' |~ = 1 d' 9 as .
ﬂuﬂuulimﬂfl”lmmfWI”IWINET‘EW]L?J@L‘]JSleILVIfJ‘]JmmaEJWJEJ’J‘ﬁ Duncan’s New Multiple Range Test (DMRT)

091



[ Y
M15199 1.29 6ATIM3AAN0R0NNA10 13T Dendrobium Walter Oumae 4N’ Wudae la Tasuanudnduiosas 0.12 wazshwnilnTuasdaasugunn

@ g A A
NYNANINTTINVLINYI NYUN

A

DU 25 D3MILyaLse

U

Water uptake (ml/day)
Treatment Vase life (days)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Control 098° 1.76° 1.09° 0.89° 081" 0777 072  0.60 0.56 0.41 030"  0.18° - - -
Pulsing + Holding 115 205" 140" 1.14° 099" 087" 0.78 0.67 0.57 0.46 037 031" 022 020 0.13

Holding 1.04° 1.88° 121" 099" 088 081" 074  0.65 0.53 042 031" 022" 019 0.1 -
F-test *ox ok o ok o * NS NS NS NS ok ok NS NS -

C.V. % 783 613 1033 11.18 10.86 974  7.99 1149  10.21 1335 1559  20.08 2439 2590 -
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Treatment

Fresh weight (% of initial)

Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Control 100 101.98° 10242 102.59 102.78° 102.95° 103.00° 102.84° 102.66° 102.17° 101.22° 100.00" 98.31° - - -
Pulsing + Holding 100 102.25" 102.56 102.75 102.99" 103.19° 103.31° 103.41° 102.89" 102.50" 102.08" 101.38" 100.13" 99.17° 98.68" 97.92
Holding 100 102.07° 102.40 102.65 102.87° 103.02° 103.10° 102.89° 102.66° 102.28" 101.42° 100.20° 99.05° 98.26" 97.12° -
F-test _ * NS NS % sk sk *ok ok sk sk sk ok * ok -
C.V. % - 019 019 015 0.2 014 013 013 013 019 025 027 055 071 063 -
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Bud opening (%)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Control 0 11.99° 16.17° 2092 2343 2427 2657 3152 33.12 3549 39.53° 4121°  45.83 - - -

a

Pulsing + Holding 0 16.17°  20.22° 2349 2670 2747  29.07 33.89 3633 37.99 4274 4519 4749 4910 49.93 50.32

Holding 0 12.84° 17.86° 2037 2449 2526 27.57 32.66 3426 3580 39.0° 42.36" 4544 4698  46.98 -
F-test - * * NS NS NS NS NS NS NS * * NS NS NS -
CV.% - 22.64 1742  20.51 12.41 11.53 1248 840 1032 1232 8.2l 7.61 9.16 9.67 8.88 -
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Wilted or/aND dropped (%)

Treatment Vase life (days)
0 1 23 4 5 6 7 8 9 10 11 12 13 14 15
Control 0 0 0 0 222" 625 11.94° 17.07° 2473 31.09° 3823 4267  50.59° - - -
Pulsing + Holding 0 0 0 0’ 0° 3.51°  8.61°  12.63° 14.92° 1551° 2295  28.68° 3636  43.16° 50.59
Holding 0 0 0 0 0’ 281" 791" 14.19° 17.59° 21.92° 2690° 32.30° 39.90° 44.34" 50.03" -
F_test - - - - sk kk kk kk sksk ksk ksk sk skk skek kk -
C.V. % - - - - 9756 6558 3298 2427 1002 1843 1604  9.12 9.55  10.64 596 -
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U

Respiration rate (mlCO,/kg.h)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Control 123.78° 117.97° 107.17 91.51° 49.98" 4630" 4629 71.72° 91.92 98.66° 107.30 112.96 92.75° - - -
Pulsing + Holding  123.45° 111.94° 10559 81.59° 45.45° 42.10° 4533 77.56" 90.22 92.07° 10549 11044 119.40° 102.19 99.51 94.78
Holding 129.04" 12347 10539 94.91° 47.61° 46.11° 47.71 87.03° 91.85 93.61" 107.31 11333 124.17° 11329 92.99 -
F-test ok * NS * ok o NS ok NS * NS NS o NS NS -
C.V. % 0.65 140 412 256 102 121 281 146 148 121 325  0.89 0.73 136  0.58 -
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U

Ethylene production (plC,H,/kg.h)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Control 0 0 149" 207" 365 604 826 10.12" 1227 11.11° 555 495 434 - - -
Pulsing + Holding ¢ 0 LI12° 145 253 4665 646 9.06° 10577 11.56° 12.95 13.67° 11.25° 9.64° 6.53"  5.65
Holding 0 0 1277 176 293 486 693 925 11.06 12.14" 1335 1035 825 6.54° 556 -
F-test - - k% *k *% *% *% Kok ok TS Kok dk *k Kok Kok -
CV.% - - 253 172 297 099 031 016 029 0.18 022 026 024 041 047 -
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U

Epinasty (degree)
Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Control 5340 5320 5230 48.50 46.50 43.80 39.00 34.60° 32.86 30.00 - - ND ND ND ND

Pulsing + Holding 55,10 54.70 53.50 51.70 4930 4690 4250 40.30" 36.50 31.88  30.00 30.00 ND ND ND ND

Holding 5400 52.50 5130 48.60 47.00 43.60 40.00 36.80" 34.29 31.00 30.00  30.00 ND ND ND ND
F-test NS NS NS NS NS NS NS * NS NS - - - - - -
CV.% 7.81 795 872 9.02 10.49 9.41 10.65 11.43 12.01 6.79 - - - - - -
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Water uptake (ml/day)
Treatment Vase life (days)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Control 1.14" 196" 124" 1.05 092" 085 080" 070 0.60 047 037 030" 024 - - -
Pulsing + Holding 120" 207" 147° 126" 1.05° 092" 085 075 064 051 043" 037" 028 023 018 0.12
Holding 11" 1.92° 126" 1.04° 093" 086 077 068 058 048 0370 030° 023 020 0.14 -
F-test o ok ok *ox o * * NS NS NS * * NS NS NS -
C.V.% 772 567 726 1082 979 7.1 777 943 897 12.87 1422 1694 2446 2221 2946 -
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Ll

Fresh weight (% of initial)

Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Control 100 102.02° 102.48° 102.61° 102.79° 102.95° 102.99° 102.78° 102.57° 102.16° 101.18° 99.88° 9825  95.88° - - -

a a a a a

Pul +Hol 100 102.52° 102.91° 103.03° 103.19" 103.32" 103.41° 103.52" 103.35° 103.19° 103.02" 102.68" 101.60" 100.19° 99.42° 98.73" 97.85

Holding 100 102.10° 102.48° 102.78" 102.92° 103.07° 103.17° 102.96 102.75° 102.47° 102.06° 101.09° 100.25" 98.91° 98.15° 97.47° -

F-test - *k kk kk ok ok *k kk ek ok ok ok kk k% %k k% -

CV.% - 0.19 0.18 0.13 0.12 0.11 0.12 0.13 0.11 0.13 0.13 0.37 0.55 0.8 0.74 0.58 -
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Pul + Hol = Pulsing + Holding
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QU

Bud opening (%)

Treatment

Vase life (days)

14 15 16

Control 0 12.69

a

Pulsing + Holding 0 16.04

16.04

19.26

17.22

20.86

23.24

20.57

24.08

27.22

24.69

39.98 4243

3932 4191

50.32 50.70 50.70

Holding 0 1297
F-test - *
C.V. % - 2231

NS

16.67

NS

18.45

10.17

46.53 46.53 -
NS NS -
932  9.04 -
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QU

Wilted or/aND dropped (%)

Treatment Vase life (days)
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Control 0 0 0 0 278 569 1131" 1645 2533" 31.70° 37.05° 4156 4833" 5059 - - -
Pulsing+Holdng 0 0 0 0 0’ 118 291° 808  12.11° 13.81° 15.02° 21.97° 27.96° 35.95° 42.86" 47.45 50.29
Holding 0O 0 0 0 0’ 3400 798"  13.12°  16.62°  21.54° 2667 32.70° 40.94° 4427° 48.89" 50.03 -
F-test - L ok . ok ok ok Kok ok - ok ok - NS -

CV.%

8346 6499 3731 27.84 21.19 18.05 15.24 1222 1039 8.94 8.16 6.18 -
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Respiration rate (mlCO,/kg.h)

Treatment Vase life (days)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Control  121.15° 115457 108.52" 93.00° 49.11° 46.81° 48.66" 59.31° 85.15° 96.99" 110.75" 115.45° 104.41° 90.42° - - -
Pul+Hol 12948 120.45° 102.20° 84.26° 4337° 41.12° 4524° 60.97° 8227° 8695 105.05° 126.60° 106.41° 111.99° 113.27° 100.29° 99.37
Holding 13430 129.08" 108.17° 98.70" 52.41' 49.39" 50.91° 77.01" 89.46' 96.53" 110.37" 117.54° 125.76° 108.83" 97.70° 93.64" -
F-test k% ko ok kk kk sk k sk % sk * sk kk sk kk kk -
C.V.% 073 078 093 096 178 18 265 157 166 18 155 092 258 119 093 032 -
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Pul + Hol = Pulsing + Holding
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Ethylene production (ulC,H,/kg.h)

Treatment Vase life (days)
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Control 0 0 1.65° 249" 356 565 824" 987 1084 1224 7.03° 585 5.02° 4.12° - - -
Pulsing+Holding 0 0 1.01° 1.16° 1.94° 254 367 6777 905 1026° 11.13° 955 774" 6.67 557 454" 4.02
Holding 0 0 1155 123 204 325 4277 756 932" 1087 11.26° 974" 8.12° 684" 593° 435 -
F-test _ _ sk ok sk ok ok Hok ok ok Hk ok ok ok *ok $k -
C.V.% - - 426 175 075 062 042 019 016 015 023 034 036 038 031 052 -
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U

Epinasty (degree)

Treatment Vase life (days)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Control 53.60 5340 5240 49.00° 46.50° 43.80" 39.00° 34.60° 32.50° 30.83° 27.50 - - ND ND ND ND

Pulsing + Holding  56.80 56.80 55.60 53.70° 51.80" 49.70" 47.90" 44.50" 40.30" 36.50° 31.88 3167 3150 ND ND ND ND

Holding 55.40 5490 53.70 51.80° 49.90° 47.50" 44.60" 4220° 37.70° 32.44> 3075  30.00 - ND ND ND ND
F-test NS NS NS * * Kk Kk Kk Kk Kk NS NS - _ _ _ _
C.V.% 7.17 729 815 734 8.49 7.46 8.55 974 859 758 10.51 5.94 - - - - -

NS = Tianuuana i uneana
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ND = Not detected or liamsnialaiiesninaenusnuiiiangas
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