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This study of technology for maintaining quality and increasing value of cut flowers for
export aimed to survey and assess post-harvest loss of cut flowers. Study on harvest index and
optimum temperature for preserving cut flowers after harvest and test the efficiency of the
chemical solution to extend vase life of 2 types of cut flowers which are Dalha (Etlingera
elatior (Jack) R.M. Smith) and orange curcuma (Curcuma roscoeana Wall.) flower. The study was
divided into 2 subtests: the study of Dalha and orange curcuma flowers. Estimating post-harvest
loss of Dalha by studying the harvesting process, management in the packing house,
transportation to the domestic market and transportation to the international market. From the
study, it is found that the amount of loss after harvesting the Dalha during transportation to the
domestic market is the most, representing 50.0% while export simulation result was 47.9 percent.
When studying the harvest index and optimum temperature for keeping Dalha, it was found that

harvesting Dalha at 50% blooming period then keeping them at 15 °C can extend the shelf life



for 14 days and the petals. were developable When tested the efficiency of a chemical solution
to extend the life of Dalha vase, it was found that Dalha stalks which was immersed in a 400
ppm citric acid solution for 30 minutes before placed in filtered water vase. The maximum vase
life was 6 days at a temperature of 25 °C. Testing the holding solution for Dalha in 8-HQS 200
ppm solution together with 2.0% sucrose the vase life could be maximized up to 7 days and also
found that the petals can still be developed and further developed. In testing the chemical
properties, the Dalha, which is immersed in a 200-ppm 8-HQS solution with 2.0 percent sucrose,
can increase the vase life for 8 days and the petals can be further developed.

Estimating Postharvest Loss of Orange curcuma Flower, the most loss was found in the
process of transportation to the domestic market, which is 73.3% and in the handling process at
the packing house, 69.4%. In the study of harvest index and storage temperature for Orange
curcuma, it was found that the harvest of orange curcuma flower at 50% bloom period and
stored at 15 degree can extend the shelf life for 11 days. In testing the efficiency of the chemical
solution for extending the vase life of orange curcuma flower, pulsing by immersing the flower
stalk in the citric acid solution at 400 ppm for 30 minutes before putting in the filtered water
vase, Orange curcuma had the longest vase life of 12 days. In the test of holding solution, it is
found that the Orange curcuma vase contained the solution of 8-HQS 200 ppm with 2.0% sucrose
had the longest vase life of 10 days. When tested the efficiency of pulsing and holding solution
together, it was found that orange curcuma stalks immersed in a 400 ppm citric acid solution for
30 minutes before placing in filtered water vase can extend the vase life up to 17 days and the

flowers can still bloom and develop further.
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5933391 3 Ynuatuluansazane 8-HQS 200 ppm + sucrose 0.5 % pH 3
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Table 1 The percentage of loss assessment at difference stage after harvest for Export.

15

Loss assessment points short stem small size  abnormalities disease torn petals folded bruise Average (%)
1. Packing house 2.5 21.3 0.5 1.5 0.8 0.0 1.5 28.1
2. Transportation to the airport 0.0 0.0 0.0 0.0 8.0 22.7 16.0 a6.7
3. Export simulation 0.0 0.0 0.0 4.6 10.0 29.3 4.0 ar.9
Table 2 The percentage of loss assessment at difference stage after harvest to local market.
Loss assessment points short stem  small size  abnormalities insect  disease  torn petals folded bruise  Average (%)
1. Packing house 19.0 13.5 0.0 3.0 0.0 2.5 0.0 2.0 40.0
2. Transportation to the markets 0.0 0.0 0.0 2.0 2.5 2.5 15.5 275 ar.5
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Figure 1 The handing practices at packing house.

A = Harvesting

B = Soak flower stalks

C = Claning

D = Making bunches

E = Packing flower bouquet by PP plastic
F = Final product

16
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Figure 2 Dalha practicing at Packing house for export.

A = Wrap from the overall.

B = Seperating.

C = Wraping into bouquet.

D = Stalks with soaked cotton ball in water.
E = Packing in paperbox.

F = Ready to send final product.

17
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Short stem small size Abnormalities

disease torn petals bruise

Figure 3 Cause of loss in Dalha after harvest.
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Table 3 Water up take (ml) of Dalha at different harvesting index and storage temperature.
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Harvesting Index

Storage temperature

15 20 25

Dayl
50% 5.28b B 6.63b B 13.68c A
70% 8.82a C 12.25a B 24.08b A
100% 9.53a B 10.78ab B 31.13a A
cv (%) (temperature) = 4.7 cv (%) (Harvesting Index) = 10.8

Day2
50% 4.90b B 5.40b B 19.60c A
70% 7.48ab B 7.05b B 35.00b A
100% 8.40a B 9.82a B 41.33a A
cv (%) (temperature) = 10.8  cv (%) (Harvesting Index) = 11.6

Day3
50% 5.08b B 5.50b B 15.78c A
70% 7.88ab B 8.95a B 29.10b A
100% 9.82a B 8.82a B 34.50a A
cv (%) (temperature) = 4.7 cv (%) (Harvesting Index) = 13.7

Dayd
50% 7.15b B 5.03b B 13.63c A
70% 10.15ab B 7.08ab C 29.53b A
100% 12.25a B 9.40a B 33.75a A
cv (%) (temperature) = 11.3  cv (%) (Harvesting Index) = 14.8

Day5
50% 5.0c C 3.8b C 122b A
70% 7.6b B 7.4a B 23.3a A
100% 9.3aB 7.8a B 27.1a A

cv (%) (temperature) = 10.3 cv (%) (Harvesting Index) =13.3

Means followed by the same uppercase letter (A,B,C) in row and lowercase (a, b, ¢) in the column are

not significantly different by DMRT (P>0.05)



Table 4 Fresh weight (%) of Dalha at different harvesting index and storage temperature

Harvesting Index Storage temperature Average
15 20 25 (Harvesting Index)
Dayl
50% 101.13a 101.18a 101.65ab 101.32
70% 100.55a 101.15a 100.65b 100.78
100% 100.83a 100.85a 102.08a 101.25
Average Storage temperature 100.83 101.06 101.46

cv (%) (temperature) = 0.9 cv (%) (Harvesting Index) = 0.8

Day2
50% 102.18 102.40 103.03 102.53a
70% 101.18 102.15 101.38 101.57b
100% 101.63 101.85 102.78 102.08ab
Average Storage temperature 101.66 102.13 102.39
cv (%) (temperature) = 0.8 cv (%) (Harvesting Index) = 0.9

Day3
50% 102.63 103.73 104.00 103.45a
70% 101.75 103.03 101.95 102.24b
100% 102.03 102.07 103.13 102.77b
Average Storage temperature 102.13b 103.15a 103.03ab

cv (%) (temperature) = 0.9 cv (%)cv (%) (Harvesting Index) = 0.9

Day4
50% 102.88 104.55 104.58 104.00a
70% 102.48 103.78 102.03 102.76b
100% 102.63 103.60 103.63 103.28ab
Average Storage temperature 102.66b 103.98a 103.41ab
cv (%) (temperature) = 0.9 cv (%) (Harvesting Index) = 1.0

Day5
50% 104.3 105.6 104.9 104.9
70% 103.1 104.5 102.8 103.5
100% 103.1 104.3 103.5 103.6

Average Storage temperature 103.5 104.8 103.7
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v (%) (temperature) = 0.9 cv (%) (Harvesting Index) = 1.4

Means followed by the same letter (a, b, ¢) in the column are not significantly different by DMRT (P>0.05)

Table 5 L* value of Dalha at different harvesting index and storage temperature.

Harvesting Index

Storage temperature

Average

15 20 25 (Harvesting Index)

Dayl
50% 52.20 51.38 53.10 52.23a
70% 49.37 50.23 49.25 49.62b
100% 47.70 48.15 49.22 48.36b
Average Storage temperature 49.76 49.92 50.53
cv (%) (temperature) = 4.0 cv (%) (Harvesting Index) = 3.7

Day2
50% 51.75 51.55 54.18 52.49a
70% 49.25 51.03 51.58 50.65b
100% 49.05 50.88 50.03 49.98b
Average Storage temperature 50.05 51.15 51.93
cv (%) (temperature) = 2.8 cv (%) (Harvesting Index) = 3.9

Day3
50% 51.85 51.60 53.33 52.26a
70% 49.47 50.13 51.03 50.21b
100% 50.25 49.45 50.08 49.92b
Average Storage temperature 50.53 50.39 51.48
cv (%) (temperature) =2.8 cv (%) (Harvesting Index) = 3.6

Day4
50% 51.73 51.22 52.55 51.83a
70% 49.08 49.65 49.70 49.48b
100% 49.05 49.68 47.75 48.83b
Average Storage temperature 49.95 50.18 50.00




cv (%) (temperature) =2.8 cv (%) (Harvesting Index) = 3.4

Day5
50% 51.13 50.73 53.43 51.76a
70% 48.20 49.55 49.55 49.10b
100% 48.78 47.90 47.80 48.16b
Average Storage temperature 49.37 49.39 50.26

cv (%) (temperature) = 4.5 cv (%) (Harvesting Index) = 4.0

Means followed by the same letter (a, b, ) in the column are not significantly different by DMRT (P>0.05)

Table 6 a* value of Dalha at different harvesting index and storage temperature.
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Harvesting Index

Storage temperature

Average

15 20 25 (Harvesting Index)

Dayl
50% 37.15 38.48 35.58 37.07c
70% 40.33 39.15 40.53 40.00b
100% 43.00 42.68 41.00 42.23a
Average Storage temperature 40.16 40.10 39.0a
cv (%) (temperature) = 4.2 cv (%) (Harvesting Index) = 6.1

Day2
50% 38.25 37.72 35.05 37.10
70% 40.60 37.43 37.20 38.41
100% 40.63 38.78 39.20 39.53
Average Storage temperature 39.83a 37.97ab 37.15b
cv (%) (temperature)= 5.7 cv (%) (Harvesting Index) = 7.7

Day3
50% 37.30 38.68 35.50 37.16
70% 39.4 38.23 37.90 38.51
100% 38.98 38.23 38.65 38.62
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Average Storage temperature 38.56 38.38 37.35
cv (%) (temperature) = 6.9  cv (%)Harvesting Index) = 5.2

Day4d
50% 37.10 37.30 34.68 36.36b
70% 40.45 39.50 38.30 39.42a
100% 40.15 39.33 41.38 40.28a
Average Storage temperature 39.23 38.71 38.12
cv (%) (temperature) = 5.2 cv (%) (Harvesting Index) = 4.5

Day5
50% 38.05 37.53 34.85 36.81b
70% 40.85 39.60 38.55 39.67a
100% 39.58 41.03 39.85 40.15a
Average Storage temperature 39.49 39.38 37.75

cv (%) (temperature) = 6.0 cv (%) (Harvesting Index) = 5.1

Means followed by the same letter (a, b, ) in the column are not significantly different by DMRT (P=0.05)



Table 7 b* value of Dalha at different harvesting index and storage temperature.
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Harvesting Index

Storage temperature

Average

15 20 25 (Harvesting Index)

Dayl
50% 13.95 1.73 13.13 13.93a
70% 14.80 14.53 14.48 14.60a
100% 16.03 16.00 13.48 15.17a
Average Storage temperature 14.93 15.08 13.69
cv (%) (temperature) = 10.4  cv (%) (szasfiuiien) = 11.1

Day2
50% 13.393 13.58 12.55 13.35b
70% 15.00 13.83 13.75 14.19ab
100% 15.05 14.63 14.10 14.59a
Average Storage temperature 14.66 14.01 13.47
cv (%) (temperature) = 5.6 cv (%) (Harvesting Index) = 7.5

Day3
50% 13.75 14.55 12.70 13.67a
70% 15.40 14.10 14.00 14.50a
100% 14.90 14.53 14.68 14.70a
Average Storage temperature 14.68 14.39 13.79
cv (%) (temperature) = 7.6 cv (%) (Harvesting Index) = 8.4

Day4
50% 14.8 13.95 12.23 13.42b
70% 15.73 14.80 13.65 14.73a
100% 15.18 14.83 14.80 14.93a
Average Storage temperature 14.99a 14.53ab 13.56b
cv (%) (temperature) = 9.3 cv (%) (Harvesting Index) = 6.8

Day5
50% 14.25 13.90 18.68 15.61
70% 15.23 14.25 14.95 14.81
100% 15.48 14.55 14.18 14.73
Average Storage temperature 14.98 14.23 15.93

cv (%) (temperature) = 28.3  cv (%) (Harvesting Index) = 32.6

Means followed by the same letter (a, b, ¢) in the column are not significantly different by DMRT (P>0.05)



Table 8 Flower freshness score of Dalha at different harvesting index and storage

temperature.
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Harvesting Index

Storage temperature

Average

15 20 25 (Harvesting Index)

Dayl
50% 5.0 5.0 5.0 5.0
70% 5.0 5.0 5.0 5.0
100% 5.0 5.0 5.0 5.0
Average Storage temperature 5.0 5.0 5.0

Day2
50% 5.0 4.9 5.0 5.0
70% 5.0 4.9 5.0 5.0
100% 5.0 4.9 4.9 4.9
Average Storage temperature 5.0 4.9 5.0

Day3
50% 5.0 4.9 3.9 4.6
70% 5.0 4.8 3.9 4.6
100% 5.0 4.9 3.6 4.5
Average Storage temperature 5.0 4.9 3.8

Day4d
50% 5.0 4.9 3.7 4.5
70% 4.8 4.8 3.6 a4
100% 4.8 4.8 3.1 4.2
Average Storage temperature 4.9 4.8 35

Day5
50% 5.0 4.9 2.9 4.3
70% 4.8 4.8 2.7 4.1
100% a7 4.5 2.9 4.0
Average Storage temperature 4.8 4.7 2.8

5 = Fresh petals, no damaged area

4 = The petals are damaged area less than 25%

3 = The petals are damaged area 25-50%

2 = The petals are damaged area 50-75%

1 = The petals are damaged area more than 75%



27

Table 9 Vase life (day) of Dalha at different harvesting index and storage temperature.

Storage temperature Harvesting index
50% 70% 100%
15°C 13.9 12.8 12,5
20°C 8.9 8.9 8.8
25°C 6.2 6.0 6.0

(@)
Figure 4 Three stages of harvesting ; (A) 50% of floral bracts opened, (B) 70% of floral

bracts opened and (C) 100% of floral bracts opened (grower’s).
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Figure 5 Three stages of harvesting; (A) 50 % of floral bracts opened, (B) 70% of floral bracts
opened and (C) 100% of floral bracts opened (grower’s) Storage at 20 degrees for 5 days.

Figure 6 Deteriorate for Dalha.
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1.3 msnagaulszaninmaisazaneiaiilunisgaangnistnuaiuaenaivan
negaua1sazatewall pulsing lun1stinargnisinuaiunanaivian

U“immm‘sgﬂﬁ'] maﬂm‘wamﬂﬂssm"i'ﬁﬁﬂ%mmmiamﬁlﬂmmﬁqmiui’uﬁ 2 uagiileenginuaiuasy
5 $u wui Aenamafitnuaduluihnges (Bn1smuaw) SuTinunisgadunniian 17.1 Sadans
unni1segiildiAgmeadia (Figure 74) og1lsfiniuuiuunisgainvesnonamatas anas
sthwiaidondlongiinuatuuniu Saaenndesiunndesanmuawmen

a

nsiAsuwUasimitings aonamamnnssIsihimindutulugasegtnuaiu 1-4 fu wansin
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a L o ! A o [ ~ c{' f =
W@aY 6 1 wagdinuii aenainarniiullunisnaaswiuiieIisseznenuiu 50 LWosSIEUR

navUseaudeanansaimuiazuiudelula WeegnisUnuwaiuwiuau (Table 10)
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Figure 7 Water uptake (A) and Fresh weight (B) with pulsing solution for Dalha.
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~& citric acid 200 ppm
— & —citric acid 400 ppm
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Figure 8 L* (A), a* (B) and b* (C) with pulsing solution for Dalha.
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—&— Control
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~& citric acid 200 ppm
— & - citric acid 400 ppm

31



5.0 i i
4.0 -

v

0

b

v 3.0 N

v

i)

c

-

v 20 A

¥

g

v 1.0

[¢]

[
0.0 T T

0 1 2 3 q 5 6

Vase life (Days)

Figure 9 Flower freshness score with pulsing solution for Dalha.
5 = Fresh petals, no damaged area
4 = The petals are damaged area less than 25%
3 = The petals are damaged area 25-50%
2 = The petals are damaged area 50-75%
1 = The petals are damaged area more than 75%

—&— Control

,,,,, @ NaOCl 5,000 ppm
— & —NaOCl 10,000 ppm
~& citric acid 200 ppm
— & - citric acid 400 ppm

Table 10 Vase life (day) with pulsing solution for Dalha.

Treatment Vase life (Days)
Control 5.8
NaOCl 5,000 ppm 5.3
NaOCl 10,000 ppm 55
citric acid 200 ppm 5.5

citric acid 400 ppm 5.0
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Figure 11 Dalha with pulsing solution of storage at 25 °C for 5 days.
A = Control
B = NaOCl 5,000 ppm
C = NaOCl 10,000 ppm
D = citric acid 200 ppm
E = citric acid 400 ppm

Figure 12 Deteriorate for Dalha.
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(AEMsAuAY) ﬁﬂ%mmmi@mﬁmmﬁqﬂ 10.3-16.7 fladans uaziileangnafiunuasy 6 Su wui
aenavianditnuaiuluaisazate 8-HQS 200 ppm+sucrose 2.0% pH3 way 4 ﬁﬂ%mmmﬁ@mﬁwmﬂ

o w a

fign unnsnsegaitifdndmisadiftunnns st (Figure 13A) fisililosanans 8-HQS azdediuda
matduivlndunisaduamgivinlfiAansgasuromedilufunen Juilfmgadiluiin
poNgstu

nswWisuudaniminga ponamamnnsTIs I mnfindulutseretinuadiu 1-4 u Fadmin
fifistuluszrisdnuatuinainnisgaiwesnenama Weengnmstnuatuasu 5 Yu wut een
amafitnwatuluansarais 8-HQS 200 ppmisucrose 2.0% pH3 wag 4 Fapeivndniingy
unnANeg e AYN1sats funenmmandnuaiuluinges (Fisure 138)

mMawAsuudasd nenamamnnssis wuil anuadnvesd (LX) naenergmstnuatunduuszdy
penAmanilan L* 1de 46.5-47.3 daud a* vesndvuszdunenaivainnnssisiandu + fo i3
uas eade 37.4-38.5 wagAn b* vesnduUsyiunanamal wuii NanssuAs den b* lady 14.7-
15.3 @1 L* a* b* nn3sudsliunnedneiunisada (Figure 14A, B, ) Feuansliiuinnistnuaiu
penamaluasazas holding Nnnssuis lifinadensivdsunlasdvesnaunon
ATIUUAMIAN dNuazMTAoNANNYBIRNAMaNTENIaNTTNLaAY WU Anvaznisidenanin
voweniidansliosnsdnian fo setuveandudatu niunenuandiifiusost niunendudifis
waziiigniivanendu nsuddnunenluansazae 8-HQS 200 ppm-+sucrose 2.0% pH3 TAnAL UL
mmaﬂmmdmﬂﬂﬁﬁ% (Figure 15,17)
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Figure 13 Fresh weight (A) and Water uptake (B), with holding solution for Dalha.

—®— Control

----- @ Flora Life

— @& —8-HQS 200 ppm + sucrose 0.5 pH3
----&--- 8-HQS 200 ppm + sucrose 0.5 pH4
— & —3-HQS 200 ppm + sucrose 2.0 pH3

——8-HQS 200 ppm + sucrose 2.0 pH4
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Figure 14 L* (A), a* (B) and b* (C) with holding solution for Dalha.

—&— Control

----- ®- Flora Life

— @& —8-HQS 200 ppm + sucrose 0.5 pH3
-=+-A-+ 8-HQS 200 ppm + sucrose 0.5 pH4
— & —8-HQS 200 ppm + sucrose 2.0 pH3

—0—8-HQS 200 ppm + sucrose 2.0 pH4
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Figure 15 Flower freshness score with holding solution for Dalha.
5 = Fresh petals, no damaged area
4 = The petals are damaged area less than 25%
3 = The petals are damaged area 25-50%
2 = The petals are damaged area 50-75%

1 = The petals are damaged area more than 75%

—&— Control

---- ®-Flora Life

— @& —8-HQS 200 ppm + sucrose 0.5 pH3
-=+-A-+ 8-HQS 200 ppm + sucrose 0.5 pH4
— & —8-HQS 200 ppm + sucrose 2.0 pH3

——8-HQS 200 ppm + sucrose 2.0 pH4

Table 11 Vase life (day) with holding solution for Dalha.

Treatment Vase life (Days)
Control 5.8
Flora Life 6.3
8-HQS5200ppm+sucrose 0.5% pH3 5.8
8-HQS200ppm-+sucrose 0.5% pH4 5.8
8-HQS 200ppm-+sucrose 2.0% pH3 7.0

8-HQS 200ppm-+sucrose 2.0% pH4 6.0




Figure 16 Dalha with holding solution of storage at 25 °C for 5 days.
A = Control D = 8-HQS200ppm+sucrose 0.5 pH4
B = Flora Life E = 8-HQS200ppm+sucrose 2.0 pH3
C = 8-HQS200ppm+sucrose 0.5 pH3 F =8 -HQS200ppm+sucrose 2.0 pH4

‘v

Figure 17 Deteriorate for Dalha.
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nagaulsEansamasazaglunsinagnisinuaiunanaivian
thmsmnassinsiusmeaeuyngnsansazanefivmzaudmiuliifanon lasthasazae
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Unanisgat aenamaynnssuisiviinanisgathanigalutud 2 Tnsdnuatuluaisazans
8-HQS 200 ppm+sucrose 2% pH3 ﬁﬂ%mmmi@mﬁmmﬁqm 12.0-16.3 dadang LLazLﬁamq
Mafushwnsu 6 Ju nuin eenamaniitnuaiuluansavats 8-HQS 200 ppm-+sucrose 2.0% pH3
fusinunsgathanniian usndsegneiteddameadi (Figure 18A)
naAsuuastimidnga nenavamnnssuIsitmiinutulugsergtnuadu 1-4 Fu Sedmiin
fiiutulussvindnuafuinanmsgadudllunentisdmalifdmidnaenifisty wosdoony
nstnwatuasu 6 Ju wudn aenavarfidnuaiuluaisazale 8-HQS 200 ppm+sucrose 2.0%
pH 3 uazmenamafutiuenluasazatensndssn 400 ppm Hukan 30 udt Aeuthuntnuadiu

a v

Tuansazany 8-HQS 200 ppm+sucrose 2.0% pH3 §3Aiinnidnlindy wana1seg19iidudAgy

o

9@ (Figure 18B)

nswasuulasd ronamaiynnssuds wui mnuainwesd (L) masnetgnistinuafunduusedu
AeNAIMANTIAT L* 1ade 52.0-52.8 daudn a* veenduuszAunena ma1mnnssuAsiaulu + Ao
fduns Teade 32.2-30.2 wagAn b* vesnduuseiunanamamnnTsuATaaT b* lady 12.8-13.9
A1 L* a* b* ynnssuislaiunndnetumisadi dauansliifiuinnistdnuadunensivarluaisazans
plusing waz holding NNNTTUIT Lifnasensudsunlasng

ATLUUA2INAR Hlofn1TINAINdnAIENSIABNANINYBIABNAMATTENINNTTNLARY NUT

[

numzaenTinMsdee fe Uatenduuis naunenuandiifiusestn sesuainnisuudasudn
Fu nMsudfusonluaisazans 8-HQS 200 ppm+sucrose 2.0% pH3 JA1IAZLULAIILAANINNATN
VNNTIUIT (Figure 19,22)
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ﬁmqmsﬂm,l,aﬁ’umfmﬁqma?{a 10 fu sesauInenAmaIintiunenluasazatensndnin 400
ppm tHuan 30 wil Aewdundnuaduluaisazaie 8-HQS 200 ppmi+sucrose 2.0% pH3 a7y
nsdnuaiunde 8 Ju wnnasegadveddyn1e@dn (Table 12) 99nN15VAaRILAATINATazA"Y
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Figure 18 Fresh weight (A) and Water uptake (B), with holding solution for Dalha.
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—®— Control

- @ Flora Life

— @& - §-HQS 200 ppm + 2.0% sucrose

------ & citric acid 400 ppm + filtered water

==¢r citric acid 400 ppm+ Fiora Life

—O— citric acid 400 ppm+ 8-HQS 200
ppm + 2.0% sucrose

Vase life (Days)

Figure 19 Flower freshness score with holding solution for Dalha.

5 = Fresh petals, no damaged area

4 = The petals are damaged area less than 25%
3 = The petals are damaged area 25-50%

2 = The petals are damaged area 50-75%

1 = The petals are damaged area more than 75%



a2

—&— Control

--@-- Flora Life

— @& — 8-HQS 200 ppm + 2.0% sucrose
- citric acid 400 ppm + filtered water
=fr citric acid 400 ppm+ Fiora Life

——citric acid 400 ppm+ 8-HQS 200

ppm + 2.0% sucrose

Table 12 Vase life (day) of Dalha solution.

Treatment Vase life (Days)
Control 6.0
Flora Life 6.0
citric acid 400 ppm 6.0
8-HQS 200ppm+sucrose 2% pH3 10.0
citric acid 400 ppm+ Flora Life 6.0
citric acid 400 ppm+8-HQS 200 ppm+sucrose 2% pH3 8.0

Ficure 20 Dalha solution vase life days 5.

A = Control

B = Flora Life

C =citric acid 400 ppm

D = 8-HQS 200 ppm + sucrose 2.0 % pH3
E = citric acid 400 ppm + Flora Life
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F = citric acid 400 ppm + 8-HQS 200 ppm + sucrose 2.0 % pH3

\
4
Wz

>

Figure 21 Dalha solution vase life days 10.
A 8-HQS 200 ppm + sucrose 2.0 % pH3
B citric acid 400 ppm + 8-HQS 200 ppm + sucrose 2.0 % pH3

Figure 22 Deteriorate for Dalha.
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Table 13 The percentage of loss assessment at difference stage after harvest for Export.

a6

Petal turned Average
Loss assessment points small size insect folded bruise torn petals
pale (%)
1. Packing house 7.5 15.9 13.4 16.1 16.5 0.0 69.4
2. Transport Mae sod plant
0.0 0.0 0.0 17.1 3.4 3.4 23.9
Quarantine station
Table 14 The percentage of loss assessment at difference stage after harvest.
Loss assessment points small size disease insect folded bruise torn petals Average
(%)
1. Packing house 1.5 0.3 52 11.8 21.2 6.3 46.3
2. Transport to the makets 0.0 0.0 3.6 21.7 37.2 10.8 73.3




(E) (F)

Figure 21 Post-harvest handling procedures of Orange Curcuma for export.

A = Harvesting

B = Soak flower stalks

C = Claning

D = Making bunches

E = Packing flower bouquet by PP plastic
F = Final product

a7




torn petals

\/

small size

Figure 22 Cause of loss in Orange Curcuma after harvest.
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Table 15 Water up take (ml) of Orange Curcuma at different harvesting index and storage

temperature.

Harvesting Index

Storage temperature

Average

15 20 25 (Harvesting Index)

Dayl
50% 8.75 5.48 18.75 11.00a
70% 8.00 4.85 15.20 9.35a
100% 8.27 5.65 15.38 9.77a
Average Storage temperature 8.35 5.32 16.44
cv (%) (temperature) = 17.5  cv (%) (Harvesting Index) = 20.4

Day2
50% 6.45a B 6.00a B 11.08a A 7.84
70% 7.33a A  6.05a A 7.75b A 7.04
100% 8.57a A 7.58a A 7.08b A 7.74
Average Storage temperature 7.45 6.54 8.63
cv (%) (temperature) = 16.1  cv (%) (Harvesting Index) = 20.4

Day3
50% 6.65 4.58 7.18 6.47a
70% 4.93 4.80 7.70 5.81a
100% 593 4.50 7.88 6.10a
Average Storage temperature 5.83b 4.63c 7.92a
cv (%) (temperature) = 9.3 cv (%) (Harvesting Index) = 21.6

Day4
50% 4.68 3.48 10.30 6.15a
70% 4.10 3.03 10.95 6.02a
100% 4.15 2.03 11.13 5.77a
Average Storage temperature 4.31b 2.84c 10.79a

cv (%) (temperature) = 15.7  cv (%) (Harvesting Index) = 32.7
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Day5
50% 6.98 3.40 7.45 5.94a
70% 9.13 4.15 6.50 6.5%a
100% 7.13 4.58 2.75 4.82a
Average Storage temperature 7.74a 4.04c 5.57b

cv (%) (temperature) = 27.1  cv (%) (Harvesting Index) = 41.3

Means followed by the same uppercase letter (A,B,C) in row and lowercase (a, b, ) in the column are not

significantly different by DMRT (P>0.05)

Table 16 Fresh weight (%) of Orange Curcuma at different harvesting index and storage

temperature.
Harvesting Index Storage temperature Average
15 20 25 (Harvesting Index)
Dayl

50% 96.90 96.60 94.80 96.96a
70% 97.10 96.03 94.18 96.52ab
100% 96.88 96.95 96.80 95.26b
Average Storage temperature 96.10 ab 95.77b 96.88a

cv (%) (temperature) = 1.6 cv (%) (Harvesting Index) = 1.2

Day2
50% 96.33 94.80 87.86 92.93
70% 95.53 93.70 86.25 91.83
100% 94.85 94.28 92.90 94.01
Average Storage temperature 95.57a 94.26a 88.94b

cv (%) (temperature) = 3.2 cv (%) (Harvesting Index) = 2.8

Day3
50% 95.22a A 93.58a A 82.58c B 90.46
70% 93.83a A 91.68a A 86.25b B 90.58
100% 93.75a A 93.10a A 91.53a A 92.79
Average Storage temperature 94.27 92.78 86.78

cv (%) (temperature) = 1.5 cv (%) (Harvesting Index) = 2.0

Dayd
50% 95.03 93.20 82.75 90.33
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70% 93.10 90.30 84.22 89.21
100% 93.13 92.05 90.07 91.75
Average Storage temperature 93.75a 91.85a 85.68b

cv (%) (temperature) = 2.9 cv (%) (Harvesting Index) = 4.7

Means followed by the same uppercase letter (A,B,C) in row and lowercase (a, b, ) in the column are not

significantly different by DMRT (P>0.05)

Table 17 Floewer freshness score of Orange Curcuma at different harvesting index and storage

temperature.
Harvesting Index Storage temperature Average
15 20 25 (Harvesting Index)
Dayl
50% 5.0 5.0 5.0 5.0
70% 5.0 5.0 5.0 5.0
100% 5.0 5.0 5.0 5.0
Average Storage temperature 50 5.0 5.0
Day2
50% 4.8 4.8 3.8 4.5
70% 4.8 a7 4.1 4.5
100% 4.4 a7 2.7 39
Average Storage temperature a.7 a.7 35
Day3
50% 438 4.0 3.2 4.0
70% 4.6 3.9 35 4.0
100% a4 39 2.6 3.6

Average Storage temperature 4.6 39 3.1
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Storage temperature

Harvesting index

50% 70% 100%
15°C 10.7 8.7 8.2
20°C 1.7 7.1 6.8
25°C 5.8 4.8 3.6
Dayd
50% a7 3.8 3.0 38
70% 4.2 3.8 3.5 3.8
100% 4.1 3.5 2.0 3.2
Average Storage temperature 4.3 3.7 2.8
Day5
50% a4 3.8 2.0 34
70% 4.1 3.5 2.6 3.4
100% 3.6 3.6 0.0 2.4
Average Storage temperature 4.0 3.6 1.5

5 = Fresh petals, no damaged area

4 = The petals are damaged area less than 25%

3 = The petals are damaged area 25-50%

2 = The petals are damaged area 50-75%

1 = The petals are damaged area more than 75%

Table 18 Vase life (day) of harvesting index and Storage temperature for Orange Curcuma



Figure 24 Three stages of harvesting; (A) 50%, (B) 70% (C), 100% storage at 25 °C for 5 days.
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Figure 25 Deteriorate for Orange Curcuma.
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Figure 26 Water uptake (A) and fresh weight (B) of Orange Curcuma with pulsing solution.
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—eo— Control

----- ®--NaOCl 5,000 ppm

— & —-NaQOCl 10,000 ppm

~& citric acid 200 ppm

— & —citric acid 400 ppm
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Figure 27 Flower freshness score with pulsing solution for Orange Curcuma.

Floewer freshness score.

5 = Fresh petals, no damaged area

4 = The petals are damaged area less than 25%
3 = The petals are damaged area 25-50%

2 = The petals are damaged area 50-75%

1 = The petals are damaged area more than 75%
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—e— Control

- NaOCl 5,000 ppm
— & —NaOCl 10,000 ppm
~-& citric acid 200 ppm

— & —citric acid 400 ppm

Table 19 Vase life (day) of Orange Curcuma with pulsing solution.

Treatment Vase life (Days)
Control 9.0
NaOCl 5,000 ppm 10.0
NaOCl 10,000 ppm 9.0
citric acid 200 ppm 10.0

citric acid 400 ppm 12.0




Figure 28 Orange Curcuma with pulsing solution storage at 25 °C for 5 days.

A Control

B NaOCl 5,000 ppm
C NaOCl 10,000 ppm
D citric acid 200 ppm

E citric acid 400 ppm

‘l (¥

Figure 29 Deteriorate for Orange Curcuma.
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Figure 30 Water uptake (A) and fresh weight (B) of Orange Curcuma with holding solution.



—®&— Control

..... @ Flora Life

— & — 8-HQS 200ppm+sucrose 0.5% pH3
----- & 8-HQS 200ppm+sucrose 1.0% pH3

— & — 8-HQS 200ppm+sucrose 1.5% pH3

—O— 8-HQS 200ppm+sucrose 2.0% pH3

Floewer freshness score

0.0 T T T
Vase life (Days)

Figure 31 Flower freshness score with holding solution for Orange Curcuma.
Floewer freshness score.
5 = Fresh petals, no damaged area
4 = The petals are damaged area less than 25%
3 = The petals are damaged area 25-50%
2 = The petals are damaged area 50-75%

1 = The petals are damaged area more than 75%
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—8&— Control

---- @ Flora Life

— & — 8-HQS 200ppm+sucrose 0.5% pH3
'''' & 8-HQS 200ppm+sucrose 1.0% pH3
— & — 8-HQS 200ppm+sucrose 1.5% pH3

—— 8-HQS 200ppm+sucrose 2.0% pH3

Table 20 Vase life (day) of Orange Curcuma.

Treatment Vase life (Days)
Control 14.0
Flora Life 5.0
8-HQS 200ppm-+sucrose 0.5% pH 3 10.0
8-HQS 200ppm-+sucrose 1.0% pH 3 9.0
8-HQS 200ppm-+sucrose 1.5% pH 3 7.0

8-HQS 200ppm-+sucrose 2.0% pH 3 7.0




Figure 32 Orange Curcuma with holding solution storage at 25 °C for 5 days.
A = Control

B = Flora Life

C = 8-HQS 200 ppm+sucrose 0.5% pH3

D = 8-HQS 200 ppm+sucrose 1.0% pH3

E = 8-HQS 200 ppm+sucrose 1.5% pH3
F = 8-HQS 200 ppm+sucrose 2.0% pH3
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Figure 33 Deteriorate for Orange Curcuma.
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Figure 34 Water uptake (A), Fresh weight (B) with holding solution for Orange Curcuma.

—&— Control

4@ Citric acid 400 ppm

— & —8-HQS 50 ppm+sucrose 0.5%

ey 8HQS 100 ppm+sucrose 0.5%

Vase life (Days)

(B)

= = . » . = = - N " 4

0 1 2 3 4 L] 6 T 8 ] 10
Vase Ufe (Days)

— & —8-HQS 150 ppm+sucrose 0.5%

—— citric acid 400 ppm+8-HQS 50 ppm+sucrose 0.5%

@ citric acid 400 ppm+8-HQS 100 ppm+sucrose 0.5%

— B — citric acid 400 ppm+8-HQS 150 ppm+sucrose 0.5%
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Floewer freshness score
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Figure 35 Flower freshness score with holding solution for Orange Curcuma.

Floewer freshness score.

5 = Fresh petals, no damaged area

4 = The petals are damaged area less than 25%
3 = The petals are damaged area 25-50%

2 = The petals are damaged area 50-75%

1 = The petals are damaged area more than 75%

—&— Control — & = 8-HQS 150 ppm+sucrose 0.5%
@ citric acid 400 ppm —O— citric acid 400 ppm+8-HQS 50 ppm+sucrose 0.5%
— @ —8HQS 50 ppm+sucrose 0.5% " Q- citric acid 400 ppm+8-HQS 100 ppm+sucrose 0.5%

s 8-HQS 100 ppmisucrose 0.5% — B —citric acid 400 ppm+8-HQS 150 ppm+sucrose 0.5%
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Table 21 Vase life (day) of Orange Curcuma solution.

Treatment

Vase life (Days)

Control

citric acid 400 ppm

8-HQS 50 ppm-+sucrose 0.5%

8-HQS 100 ppm+sucrose 0.5%

8-HQS 150 ppm+sucrose 0.5%

citric acid 400 ppm+HQS 50 ppm-+sucrose 0.5%
citric acid 400 ppm+HQS 100 ppm+sucrose 0.5%
citric acid 400 ppm+HQS 150 ppm+sucrose 0.5%

15.0
17.0
10.0
10.0
11.0
9.00
10.0
11.0
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Figure 36 Vase life of Orange Curcuma for 5 days at 25 °C

A=Control

B = citric acid 400 ppm

C = 8-HQS 50 ppm+sucrose 0.5%

D = 8-HQS 100 ppm-+sucrose 0.5%

E = 8-HQS 150 ppm+sucrose 0.5%

F = citric acid 400 ppm+HQS 50 ppm-+sucrose 0.5%
G = citric acid 400 ppm+HQS 100 ppm+sucrose 0.5%
H = citric acid 400 ppm+HQS 150 ppm+sucrose 0.5%
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Figure 37 Deteriorate for Orange Curcuma.

72



73

9. a@gUNANIINAADY
1. ABNAYAN

nsUssifiunsgaudendsninfuieanenavan wud fuseunsdseeniviinanisgydenniige
eRNGRREE) sﬁgumaumisuudqmﬂiﬁﬁmmmmé’aamuﬁu LLazsi]'jumaumﬁ@mﬂﬂiaﬁmiﬁﬁ;

sreziiuifsiuazgumgifianzailunisiiuinwinennivan wuin msiiuifediiszezaenuiy
50% waziiusnuniigumgil 15 ssmiwaldea aenamariiongnafuinwiuiy 13.9 Yu uaznduusesy
faanunsaiausdelule

n15%1 pulsing AoNAIMAIlABLIATUADNIUAITAZAIBNIATATA ATULTNTU 400 ppm U 30 U
wdriantinuaduluinges senamanfongnistinuaiuuiu 12 Ju flgamgd 25 ssmueaidsaunznisyin
holding IngUnuariuluansazate 8-HQS 200 ppm 334U sucrose 2.0% pH3 aanamaniionenisUnuariu

w1y 10 Ju igaungdl 25 ssrwaled warnduuseaudsanunsoiauisslula

2. ANN3IRYITY

nsUsndumsgdendinmaiuisinennsndeidy wuin dunounisudsludimatndanenng
fusinunsgrydogaiiananduiosay 73.3 sesaanfe dunounisdnnmislulssinusseAnidudosay 4627

szozifufsarsamgiimnzaulunsiusnwinennszidendy wuin msifufenennszided
dufiszazannuiu 50% wagiiusnuiionmgll 15 ssmwaldea aennsziienduiiengmafiusnwiuiu 10.7
Tu uagaanasedianunsaimuILazuIsala

nstnognisUnuaiuvesnannssiledu 1agn1s pulsing Aren1sudnunentuasazaIensadnsn
At 400 pprm w30 Wit newthandnuatuluinges annsadnorgmstnuatiuuiudian 17 fu

a a IS a o v ! 14
NYPEUNRHU 25 geAwaldud lnenanasedeanansanmuinelule

10. ANvAUAN
YaUaUANYAsHUgNAaNAmaT ludminnigauys nwasnsgugnnszidedduludamiaain Jwmin
a1 wazdwdauasugy vsEnnaeldling 910 wasu3un el Bulundu 9de Alianueyesziuay

7 29 vo ! vy a
atvayunsaaesiilidniaqalulanes

11. 19NA1591999
NEYAU JSVNIUUN. 2554. HavedansAIuANNISRSRULaRYHoa1gn1sUnwaiunenndeldananiie

IR MEINSAUS N wIsULUUNSdRaN NS, 2.398.0%. 42:1 (k) : 271-274 (2554),



74

i geuauvi. 2550, wavesnIndnan ansazans 8-lansendailududamn wazihmaglasadeangnisiin
wafiuwvastenanUnuin (Curcuma alismatiflolia var. Chiang Main Pink) Wugieslyaiduu.
WentinusInermansudugin eIy AnsmnaAlulag n1sinues. andunelulagnse
F0UNEWIIAUNITAIANTEUI. 56 Wi,

T3t A3wnile. 2549, aiviveuasmelulaBudanaiuifednuasuald. fusiadadl 6. drinfius
UINGIRENYATAIENT.NFUNN. 396 Wi,

35101 widesesauda. 2559. usssaitnualiiantuewns, [szuveeulaw]. undsiiun:
http://www.nfi.or.th/food-technology-news/
food-technology-news-thai.html (20 ww1gw 2559).

v.8l05A3 auasIad. 2545, InemsvasmnAudeliianenliialy. UssAving njamme. 194 nih

%61 Saunuuyt wasatls yueifesd. 2556. msdanmandsmaduienentsl. fui adedl 3.diinfusile
Weualns. NJanne. 268 v,

ugns mwanssaluazany. 2561, Bvisnavesszeznaiadeeengmstnuaiutazgun e raUARen
Hiugang1. NsanTInemandinuas O7 49 : atiudl 1 @ew) : 567-5

197 MANATIS. 2556. N1sAnwasazanenorgUnuadudmsundeliviuisnanen. Jaymiiiey
USuey1s AIAITINYEIU. IRTINYIRENUATANAAS INUVAATLNILEY. 31 U,

WA Wllyad 2554, navasansaranelaiisieatgn1slnuariu éuamamfm?’iﬁﬁﬁuﬁ:ﬁmﬁaqﬁumé’mw.
nsUsEArInTuAInemaniuanalulainianiainues adedl 1 21-22 nangiau 2554,

anumsalnmsndnlsinenlsiuseiu 2550 - 2551, [suuseulat]. uvdaiian:
http://www.gardencenter.co.th/thai/love_suan/kasat=1.php. (3 4n51AN 2559).

e e, 2531, aluladvdsmaiuieavesmenlsl e donuasmans ngamme. 291 wi.

lasen $9used. 2544, d55inellinen. MAdvINvaIu ANNERSANERS UnInetdeledud. Wedlvd. 100
Wi

473 253aulnslsa. 2559, nmsugnamian, [syuveeulatl]. wiasiun:

http://www.eto.ku.ac.th/neweto/e-book/plant/flower/dahla.pdf. (20 we¥n1AN 2559).

a

g93% 1950ulnglsau. 2539, Unuauarnseiieddy (Curcuma). linenlduseev. drdnfinidiuiazay

'
a a o w

USHMEUTUNT NIURWUBUANURYYS FA.ngann. 128 u.
Seyeynanwal nedng. 2550. naveenIednin ansazaiy 8-laasendailudedain uazuinnaglasa sieey
nstnuatuvesdenenuvusngnwas (Curcuma spagnifolia). Ineniinusuymdudia apduivaiIy

AznAlLUlagNINYAT anduwmalulagnszaouunatiAusaIanseds. 60 wi


http://www.eto.ku.ac.th/neweto/e-book/plant/flower/dahla.pdf

75

Reid, M.S. 2009. Handling of cut flowers for export. 2009. Proflora Bulletin. 1-26.

Nowak, J. and R.M. Rudnicki. 1990. Postharvest Handling and Storage of Cut Flowers, Florist Greens,
and Potted Plants. London: Chapman and Hall.

Suntipabvivattana, N. 2002. Effects of Sodium Benzoate, Cycloheximide and 1-
methylcyclopropane on Vase Life of Dendrobium Water Oumae 4N. A Thesis Submitted in
Partial Fulfillment of the Requirements for the Degree of Master of Science (Postharvest

technology). King Mongkut’s University of Technology Thonburi, Thailand . 255-258.



