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Abstract

The experiment was evaluated the postharvest loss assessment of longan fruit cv. Daw
and study the technology to reduce postharvest loss. Loss assessment of longan fruit was
studied during postharvest chain, it was found that the loss of longan fruit after harvest was
highest which equal to 14.23%, while the percentage of losses at transportation, move to
packing house and fumigation were 6.66, 4.89 and 2.05%, respectively. Further experiment was
to determine the storage life of prepacked SO, treated longan fruit at 2°C. It was found that the
fruit packed in PE, perforated PE, PP and perforated PP bag could reduce weight loss, color
change and peel hardening of longan. However, longan fruit were pack in PE, PP and PP
perforated had off-odor after storage for 25 days. Afterward, the storage life of prepacked
longan fruit at 10°C was studied. It was found that the longan fruit without SO, fumigated easily
from disease, discolor and dehydration. The fruit were packed in PE OPP and PP could be
stored for 10 days at 10°C. The second experiment, it is the study of technology to reduce
postharvest losses of mangosteen. The results showed that the postharvest losses of
mangosteen fruits from the harvest step to the distribution step can be classified into 2 types.
Firstly, losses that occurred during the process of preharvest and between harvest stages, which
was found that the highest percentage of external defect in the fruits was the whole fruit with
pale green color, while the internal defects of the fruits were translucent flesh and gamboge
disorders. Secondly, losses that occurred along postharvest handling steps, which was found
that the highest loss was the result of the discoloration of the calyx of the fruit to red and the
step with the most loss was after transportation to the wholesale market. For the result of

transportation simulation testing from the collection point to the wholesale market, it was



found that the transportation process by using the suggestion method helped to reduce the
percentage of losses caused by the color change of fruits to purple black stage, calyx turns red
and bruising. However, this method could not reduce the losses caused by torn calyx and
hardened rind. In case of retail packaging testing in mangosteen fruits for storage at 13 or 25°C,
It could concluded that the perforated polypropylene (PP) plastic packaging could maintain the
keeping quality and extend shelf life of mangosteen fruits better than the fruits were packed in
a net bag. The third experiment, 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. 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 10 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 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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nsiasundastimidnan (Uasidud) = diminsudy — dininluwsaziuntnuadiy x 100
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v a v

UINUNLSUAY

3. maldsuuuasdveanen (nena1man) sliATe9IAd 8118 Konica Minolta Ju CR-10

= LY 1 %

wanvuinAluszuy CIE LAB lagindinduuseau a1uaikanslanail

A L* W0 A den 100 Ao @17
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A1 b* 10w au () Ae dudu U (+) AD Awdes

4. JUANAN®UENISEDNANINYDIADN AgTRAIALLUUAINUAAIINNITANINSUIA NWULT
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5 ASWUU = NAUABDNAALINUNUTLABNE
4 ATLUY = NAUADNINUNLE@NEURENISB8AY 25 VBINUNABN

3 ATLUY = NAUABNNUNLEYN85D8AY 25-50 VaINuNnaN
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2 AZLUY = NAUABNNUMLEY8SB8AY 50-75 Yadiiuinen
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1 AZLUY = NAUABNWUNLESMIZNUINNINSDEAY 75 YaINUNnen
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5. ognstnuaiu (Ju) Wenendeuanmuazdiiuidameninndd 50 Wesidud

1.3 nMsnagaulszaniamaisazareiaiilunisinargnisinuaiunanaivan
Tnowiseendu 3 nsnadeudes e
1) Nsne@evanTazae pulsing dmsuutiunenamarluszezdu
IUHUNTNAABILUU split plot N3533sas 4 91 9haz 3 en gl
Main plot A9 A® @13azaiy pulsing I1UIU 5 NFINID AD
n33uA37 1 ¥nses (BBnsmuay)
553337 2 NaOCl 5,000 ppm
539357 3 NaOCL 10,000 ppm
350357 4 N3ATE3n 200 ppm
353337 5 N5ATA3N 400 ppm
Subplot e szegmaAusaw Tnsasaaeuaunmyniuauniliifnnenazidenanin
2) Mmnagauasazane holding lun1stnengnistnuaiunanaiva
UHUNNINARBILUU split plot n5513Tay 4 81 G1ay 3 men lnely
Main plot Ao @13azaie holding 491U2U 6 NTINIT AY
n33u37 1 Jnuatuiluiinges (FBnsaaun)
n3su3ad 2 Jnuaiiuluthennsén (Flora Life)
330357 3 Jnuaruluansazane 8-HQS 200 ppm + sucrose 0.5 % USU pH 3
550357 4 Jnwatuluansazane 8-HQS 200 ppm + sucrose 0.5 % USU pH 4
5933391 5 Ynuatuluansazane 8-HQS 200 ppm + sucrose 2.0 % U3U pH 3
550357 6 nuatuluansazane 8-HQS 200 ppm + sucrose 2.0 % USU pH 4
Subplot Ae szezmaiuinw Tasasaaeununmyniuauniliifanonazidonanmn
3) Nsnedeulssdnsnnansazaeniilumstineignislnuaiunenaivan
IUHUNINAABILUU split plot N3533sas 4 51 $1az 3 nen gl
Main plot Ao asazangiadlun1stneanisdnuaniu 91uiu 6 n35UTs Ae
ns53A57 1 Jnuatulurhinges GBn1saaua)
n35u3a7 2 Jnuaiiluthennisén (Flora Life)
35337 3 nsAdR3n 400 ppm (pulsing)
n55U337 4 ansazane 8-HQS 200 ppm + sucrose 2.0% (holding)
3503571 5 n3adesn 400 ppm +Unuaifuluthennsn (Flora Life)

353337 6 NIAFR3N 400 ppm+ansazaty 8-HQS 200 ppm + sucrose 2.0%
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Subplot fe szazn1siusnw Inensiaaeugunmnniusunlddnnenazidenanin
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1.3 guiegaliiianeniveiiunussdiunsayidoudiiundanenanvnvesniiuande
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funon

2.2 gulliiianeninUsziliunsgapderiuiifinennszideduunigasiusiuaud
3) Usziiupugidefinaindds (AannunAaBInaa ngaLyme)

3.1 aevdsansuddlifanenundmireivinaasinan Mmsiiuteyagiuuy msvuds
vssfusildlunsussesnisvuds uagnssaiseng q lunsufoRsewinansvuds

3.2 gulfifnnonunUssifiurudsmeiuiiinonamaivudanismainuinaassmann ngame
4) Usgillumnugadunienasdnasinisdionn

4.1 MeNaINITUUdIRINlsInuUTIIiuie vuds vnsiudoyazunuunisvuduasnssuds
919 9 TunsuURseninanisvuds

4.2 guAannseletdunevaIdnanInsaeen

a = £ a ¥ o a =) (%
nsUsziiiunsgade Iagldnennszideddu 31w 600 aen Tunisusziliunisgade Anuanaie
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2.2 msfnwsviinsifuieuazgamaliiuunzaulunmaiuinvinennszifeady
1) iiuiRanennsideadufissarasnuiu 50 70 uag 100% narunumsnsluiuiifmin
d1U19 udiauddlaesoieniuaiuangumngl 25 ssrwaided 1eenenluluIueu vetenand iy
nszauntedefiuinunssiiveununsns ussglunaeenseatuvgniinianeg IWssezianlunisiiuns
MnaunnsnsiseesUFTRmMIrdImaAufe Yssana 16 Halug
2) MUHUNTMIARBILUY split plot §117u & 91 818z 3 aen Ineli
Main plot fie aaumgiinisiiusnw 3 aaumgll fie 15 20 waz 25 ssraaided
Subplot #ie svaznIsAiuies 3 szey e
1. \iulRenilszazaenuiu 50%
2. \iuifenfiszayaenuiu 70%
3. iuAgszezAenUIU 100%
3) daidenmeniifivuinasiiaueiu dafusenliinnuen 25 wudluns davatsmunonides
45 e thundnuatuluthnges Wiusnwmugamniiivue
4) pyavasUANN YN TU AundiliFanenazidenann
ArvsauRmNMuAsTuiindayaldidanan ¢l
1. é’m'lmi@mﬁﬂ (Hadans/non/ )
2. maAsuudasiwiingn (Wedidud)

msasuulastimings (Uasidud) = dimdnisudy - dindnluwsazTundawadu x 100

thwiniusi
3. MmawAsuwlasdvesaen ngldusuiioud RHS Colour Chart Juil 6 (Sixth editon 2015)
4. ﬁ’uﬁﬂqmmﬁLLazmm%uﬁmﬁmé“medNm':?l,ﬁu%’ﬂm
5. Suiindnwarmsdenanmyssaen lngliazuuumiuananmsfiasandnuaziving

a | X A
ﬂaU@@ﬂﬁ@l@JWUWUWLaHM’]U

5 AZLUU =

4 Ayuuy = nAuseniituiidevnetioonindosay 25 vesiiuiinen
3 AvuuY = nausenfiuidemedeay 25-50 vesitufinen

2 AvuuY = nAusenfiuidemedeay 50-75 vesitufinen

1 AzuuY = nauRenitufidevneunnnindesay 75 vesiiuiinen

6. o1gnsUnuaiy (Ju) Wenendeuan nuaziiiuidemeninnit 50 wWesidud

2.3 nMsnadaulsEansnwansazangiaiilunisgaignisdnuanunannszideady
Tnsutsesnidu 3 Msvndeudes Ao
1) msnedeuansazany pulsing dmsuntiunennsuideduluszerdy Wunan 30 und
IUHUNINAABILUU split plot N3533sas 4 ©1 9hax 3 nen Tagls

Main plot Ao @15azale pulsing 911U 5 NTTUTD A
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NIIAET 1 Unses (FBnsenua)
553337 2 (NaOCl) 5,000 ppm
353337 3 (NaOC) 10,000 ppm

Qdd‘ a

NI5U359 4 NATHIN 200 ppm

553337 5 N3PBF3N 400 ppm

553337 6 N5ATH3N 400 ppm+aarans 8-HQS 200 ppm + sucrose 2.0%
Subplot #e svaznsiiuine lasnsvaeugunmyniuauniilidanenazideuanin

2) MInegeuasazaie holding lun1stnegmstnuatiunennsuiduddy

TUHUNTTIAABILUY split plot $1uan 6 N33u38 n35uiBas 4 91 $hax 3 men Tngls
Main plot Ao @19azane holding 911U 6 NTINIT AY

n33u3 1 Jnuatuiluriinges (FBnsaaua)

nssuAsd 2 dnuaiuluiiennisén (Flora Life)

33357 3 Ynuatuluansazate 8-HQS 200 ppm + sucrose 0.5 % pH 3

n35u3s7 4 Ynuaduluansarans 8-HQS 200 ppm + sucrose 1.0 % pH 3

n35u3Ed 5 Unwaduluansavane 8-HQS 200 ppm + sucrose 1.5 % pH 3

550357 6 Ynuatuluansazate 8-HQS 200 ppm + sucrose 2.0 % pH 3
Subplot Ae szezmaiuinw Tasasaaeununmyniuauniliifanonazidonann

3) msvedeuUsravEnmansaraenillunistinerenistnuaiunennseiedy

MIUHLNNINARBILUU split plot N351A3aL 4 $1 $1az 3 aen Tagld
Main plot Ao asazangiailunistnengnisdnuaiu 99uiu 8 n55UTs Ae

n333357 1 nuaduluthnges GEmseunw)

n53U357 2 nInd3n 400 ppm (pulsing)

N55U357 3 a1sazane 8-HQS 50 ppm + sucrose 0.5% (holding)

5933391 4 asazane 8-HQS 100 ppm + sucrose 0.5%

5533371 5 @sazans 8-HQS 150 ppm + sucrose 0.5%

353337 6 N5PTH3N 400 ppm + 8-HQS 50 ppm + sucrose 0.5%

5933391 7 nsATiR3n 400 ppr+8-HQS 100 ppr + sucrose 0.5%

353337 8 N5ATA3N 400 ppm+8-HQS 150 ppm + sucrose 0.5%
Subplot Ae szezmaiuinw Tnsasaaeununmyniuauninliifanonazdonann
AuiReanennszierduiinonaieuiu 2-3 Fu amnarunuasnsluiiuiifmiauasuga

dadenmonfiflvunnatinatetu wazndudsefuuiuaugatenon fafunenliiinnuenn 25 wufiums
dnvanefiunenides 45 oern tamadeununsRAsIT LA waziulukesnuaugamif 25 s

waya asvdeuAuN NN TR iute 2.2 aunilddanendzidonanin
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NAN15ILWALNUTIINE

nmaaasii 1 melulaBnsananugadessuindunsunsiamandsnsiuifsadlelu
AARIUBaN
1. m3Usziunnsgyevdsmsiiuieavesanlelunians Susen
1.1 msdanmdansiiuifesdleluniansuseniianisdsesnluasisuigussanvuiy
nafuiden lunmafudedleluaniansTusenaniufondniilfnuatdunie

o

Lifiu 2 Ase msiiufeasuduswatdlyauimeuine dwlngdudloasdunuaddvg nsiv

o

¥
Y @ o =

Aededlddulanialyvuduanle waindenauldlungnimatainiginuinduluaie wasninly
& = va v v o i o a4 2 o v v ° v Y i
anunsndendivinuasldnzveldufunneuasindena Wanvaleldbungniragthanlinudisbiuas
= 1 =3 ° oS 2 A v ° o ] v ' L a a o i
Waguwslniuly dlemduifeiunlaazsiundausisonalviniueidelaiiiu 15 lwufuns wasinus
nafililinnnineen wu nafigniateanlsawazuias wienatanilildvuin Javwinvemaninly
wilavsdnzunssfidnvuindlelild Wedaunsadoudrdasosredlelnfunsnii lneAnvuiana
Tndesiuldlunzninfertuauaunzndi dndnussuianzniaz 12.5 Alansu udldludleTaviu
wiwadlenewlanneniniedesiunsnsenunseifieusarmsgadeuminvesleluseninesens
vuge (Figure 2)
nsvudeanlelulssrnussyuselsssudamasinaanlen aendinmsiiuiieiluaiudile
gvudrenznialelagldsanszuenaaudasdmunisouds Sewmgnirdrledeuiugelszun
12 azn$1 Feluwsazgasdilituduszey o Wedssiunsdeuiuiuveinsnd ussealeauiusoudd
Agumerlunatainnounisvuds (Figure 3) sanssur 1 AU aansaussnnlaussunu 2 du n3e
Uszanae 100-120 mgnin
n1sdanstulssfnussguaznissudamasineanlan (SO,) nendivudrvanleundilsedn
U559 WIMEIT98UINTIAUAMAMN YU wastnIaLion1sdseen wazinludlenUariuntnadile
9on Antuiansniuiiawssudiessudamesineanled uiagslsinuuislsssuazihdledisuly
o ° a v Y v A < Y = o ° Y = o 1% = | = v ]
yaugniilualeUaviuntinenin Wesuadawardadiludleesnudidsdnnsnitnsaudioan Faaius
wAAN3IuTaeLAaslsasy (Fisure 4) nssuanlemeadamaslnanladazsunuuinsgiunimundnsy
“nsufuanadmsunissunaileanmefinedamlesineenlen uny. 1002-2553” Tl 2553 uay “wen

] o

UjRdmiunszuaunssunaldandefadameflaoenled unw. 1004 (G)-2558” Tud 2558 Fald

a wa o

AnuaranuuRdmsulsssulivas dmuanisldueiusdulunissuanleiionisdsean lneddeuluny

[ v

YIARBarIIUIUALNIITITUARY Table 1
n1sdeandleluasisausguszvivudu msvudwilessvudidaglidnaumsuiuesauin

40 o (Figure 5) antefiunissudaasinoanleduaiszgnaisWuddaownsuiuesini n1sng

9unfILIN 2 esewadua viudl nsdndudldifudosinisugiduliaundtdudasiiing nisdeeen
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aleazvudidlaeniesosuavseniase Ysuaamgiludgroumsuiuesiigamnll 2 esrwaidiva wazale
AedrIuNIInTIRdeuanIgamesineanlannndenaudieen lnsdedamesinoanted luisliiiu 50
fiadnusionlansy wazdoilususesguenndie (Health Certificate) Iwnseviansdaasinoanladuuy

Lufugudmn lot

Table 1 Recommended amount of sulphur used in fumigation

Dimension of the Volume of the Number of baskets ~ Amount of sulphur
fumigation chamber fumigation chamber (10 kg per basket) to be used (kg)
(length x width x height) (m?)
(m)

100 0.75

3.6x2.4x2.4 20.7 150 0.90

200 1.05

150 1.02

200 1.20
4.8x2.4x2.4 27.6

250 1.35

300 1.50

300 1.80

3.6x3.6x2.4 41.5 350 1.95

400 2.10

400 2.35

450 2.50
4.8x4.8x2.4 553

500 2.70

550 2.85

Source: National Bureau of Agricultural Commodity and Food Standards (2010)
Note: 1. This data is obtained from the study on the fumigation of longans of Edo species of which the
sulphur dioxide residue on the fruit does not exceed 50 mg/kg
2. The amount of sulphur used may vary 10% - 20% where appropriate
3. The requirements on sulphur dioxide residue specified in the relevant laws and regulations and/or

requirements of the trading partner should be taken into account
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Longan fruits with stalk intact are packed in plastic basket

Sizing equipment

Trimming and grading

Figure 2 Longan harvesting, trimming, grading and sizing
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After grading, longan fruits are packed in plastic basket about 12.5 kg and

covered with longan leaves

Transport to packing house by truck which is covered with plastic canvas

Figure 3 Transportation to packing house



Fumigated with sulphur dioxide

Figure 4 Management of longan fruits in packing house
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Move the longan fruits into a refrigerated container (2°C) and export

Figure 5 Transportation of the longan fruits to China
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1.2 msgayidevdsnisiiuiendnlelunanz Susen
Ussiunmsgadevdnisiuifedleiusasluvaniang fusen lasnsussiunmsgrydedile
TuwsiaztumeurmAinsufdivennsnsnsuaziUsznaums laeisudusidunouninfuies msuude
aleanaululssfnussy nenaenissualesedamesineanlyd waznendinisinasanisdwenld

o

a15155gUTEruin nnsUszdiunsgadenuin luduneunsiiuienfiesiduinisgaydeves

<9

a

alogananfnlu 14.23 Wosldud seafe nendinisdeanfnidy 6.66 Wasidud nsvugnean

aundilsadnussyfnidu 4.89 Wesidud wazaudemanendinissudaesiaoenledfadu 2.05
] (3 o A a é’ | g [ dy
Wesigud (Table 2) ansnsauenanmsvensgadenintuluisastunay dall
1. auasunIsiiuien ludupeunisiiuifeidlefiesidudnisgaydegeiiandiafisuiu
& o J A4 a s 2 & A a a
TURBUNNTIANISTURBUBY Anly 14.23 LWasidus WeUssllunisgayidelauuenmuannvesns
a Ada X ! [ ¢ s PN ] 5 &
gLAsNARTUNUTT auVgMaNINNLLAY 3.72 Wesidud uuasnulutuneuiilumdsuaziuaiane
wardudiulng uonanil wudlonaun 3.18 Wosidud wazailonadou 2.64 Wosigud vsilanlelale
< = 1% YR < = o ] ! o b% o 1A ! v !
AufgInsauiuianug lngasiuierdiui 2 s se 1 @i Mlinualewivsessuduuimediu
TsAny 1.82 Wosidus wu naw wazsian Wusu (Figure 6) wananiifamunadilefiduwnanasn ua

AN WAZKAEU 1.77 0.97 wag 0.14 wWesidud aud1du (Table 3) 31nn1sdrsranudeyaninugyide

' (%
a a (Y |

dnlganuusiuyes aAvakarAny (2551) WUl MIAYESSUARALANTEUILNTY IR UIUT Y IgATNY
vouilggunu Tneisuannisuanlilanadleanuudiuninunin anudemednasnuludnuvazaes
N5UAMATANISRLATNINTNINTFIUNAR Fuilidansdiatevedlsawazuiawe q lussegiona
| & o ° a & o & 2 v | Y a ° Ay v =
U iReveendne wudly Mdelanenald uasimdenselan 1wy dawalindanadanlenlieanund
AN wliadaue A3e1uasens (2548) lawugtuwimadesiunmsdiinatevesiuatvaleusens

i astinisdinudanamsanaliiluss answedludesduimunzauiiedestumdauuas Jusu
2. Fumaunsvudieainaiuuilssdaussy luduneuiinunuggydes 4.98 Wesidus anng

o a ° Y A a o § wa 1% N Y o v
v83n15aqidiinainnisussadalelungnirnuinifuluinlidadinendldainudaiineniiunang
£ C Y a I ! ! < %4 [ [ § < [
FouriuiuwaziinanNIsnsenunseiousenieantsuuds Wunalinualeiduunanasn 2.22 1Wesidus
F99A9UAD NAYU WAwAN waznatl Anidu 1.52 1.03 war 0.14 lWesidud muaiau (Table 4) n154in
LHanaenuTIMUianvamadlesEnINnsiAdeudenian1svuds nnMsdendsenitmadle
MU naanIuNsEendvramaa leAuUTTIAN Hewannsduaziiou Beanaliinsoey se

RPN 5 a a @ a a o e X o oa ' a X
wnanaenfifulaalifenis 33101, 2548) BnninisuansensiaunfdnlidiRaduiud wiasinyu
[ =Y ¥ LY = ! = < v o o
AMENRINTAUTIY donAReaiU 8agns (2539) NT18UI alvnveInisgadenitnaiiuladudidayi
danaronuNINvaINGANavaIY Fearliusingualuiuil usenauansenisaenasly 1-2 Tu lnevili
ANAINANAY LazandmaioIgn1siiuSnwIduaseuiy dusunisuidymituduneull deld
o ¢ o = v o ° ] v o

yaansniivssaunisaliiedesiuanudenigluraenisiatesdleldlungniwaznisfansa

wananiinisussynantesesliisssdouiuunnifiulugusyiliinanudemesenianadilelunznila
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v o

3. Junaunssudawasineanlyn lngussiliunisagdenienasailoniunissudaines
loeanlys Fstuneuidnunisgade 2.05 lWasidud wuamnen1sgydeiiinTuainuranasn Hag)
NAYU waznauan Andu 0.62 0.39 0.36 waz 0.17 Wosidud audnu dudunauiainnisinasudng
nenilulsefnussy NsnseunnuaEsaatengnd1 n1snseunniuatlensniaunIeinnsteungni

1 [} a = v [y} v v a"ju o al S a o & @ 2
SEPINNTIAS N 5IUDINSTRUNUVBIREN3 TuTeIsy uananddamuatedildandan 0.46 Wasidus
LaZNULLAY 0.06 Wosidus (Table 5) donAaediuNITNAABIYBY Tilwwghazany (2555) NUszidiunis

a (v [ I3 Q‘I o v 3 5 (v vl I3
gaydelunsruindanisudenisiiuiieivemadileiugneludunsunisianislulssudamesinoanlyn
lnsn1susediunsagdendssudlesedamesinoanled wuanamanueInIsgeyduinainnisdn
atevawuadadu 2.02 Wasidud uenanidmuinanledn 1.66 way 0.36 wasidua \AN15geyLde
INNNSTAZHALAN NOIUAATUIINAISLIUTENINNITININSeIRZNS1a7 lgnaunIsINsUAedatnes
laeanlan

4. YupdUNITAIRRN d1miun1sTnasinisdsesnaileludiansnsasuszrsuiu TaaAuanle
1ug’fmuauqmmﬁﬁ 2 DIFLYAREEA N1INAINITINADINITAIDNUIU 8 TU WU drledliuesidusinis
aoyde Aol 6.66 Wesiiud lnsaunsuanvesnisgyidaiinainadilefiivdends amdu 242
Wosdud f99199zdunaannlutianisvudsiinisssuiganialufvinliifinn1sazauanuduus i
Waenvesdle dameslasenledilegnanuiuaziliouanimnateidunsadaysn JeinliRavesdile
deoanly wonaninuindilefinayu unanasn wauan uaznaty Anidu 1.24 0.86 0.77 waz 0.75
Wesidud mua1du Fuinannisnaiuresnzniiaileainnisussauniuly nsdnnslimanzaunse
a a b2 %3 g.’/ o b4 b4 o r.:l' [ 1 Vo a Q’lj a
finsieadouiuraeturinlungnidlenegauasldsuanudenig wenaniinunisiialsa 0.63

¢ @ & % a | 1 P = A a = ' %

Wasidus Fanna1nlsalnrseLdas) InenulunafiuanusanainnaNudeneuinauwal (Table 6)
Amsun1InsIAs Iz Usunuganestaesnluannatdlunadnle AnenaInIssunuINTUSuu
daaslnoanlenluiufenagluyie 1,685.58-2,208.03 fiadnsusedlaniy wazluilodlenulugas
8.15-40.62 fiadnsusiaflansu (Table 7) Fedoinluiutenmunvesansisusgussvuiuy Nivuald
JSunaudamasineanlantuiiaaileluiu 50 Haansusailansy @uni1sinsizidsunudaines
leenlainendinmsdseennuliinadamesineanlenluiudendluanasegluyie 1,310.53-1,671.51
faansusanlansu wasUsunudamaslneanlanluiileglefananvindu 4.15-11.20 Hadnsusailansy
(Table 8) FafiodldiAudoimunvesasisusguszrsududuieaiu agralsinumniinissugile
MNTBNINIFIUTRINTIIBINTNYA T LN UTIudames lneanladanAuiuAmnsgudmsunis
dewanluassusguisyvuiu Feaenndesiunismaassved AsnTuduazaue (2557) Nlavagaunissy
alemuanstamlasineanlandiuiy 7 1sasu luiundwmiadunys ain amu wazWeddusd wddudle
I3 9/21' a a a a [y d' 1 o & o
wnAvlugngamnil 2 ssrwaldea (eumglideriunvudsilelaeniaseluussmaasisusgysemvy
a ° A o ' Y ) ac ° Y] a ~ a
) aleRdruegauniunIssussdanastneanleAlagdS NN UL UANNUSUIUANTUIBINS

WNWATANUA haZlsIsUNlTszuUNssudtemetadamastneanlon nan1snaassnuln anledusuiu
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Fawleslaeanlunnnfmiudonniendainssuegsening 360-2,690 fadnsusenlansy waganAstuiile
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Table 2 Percent loss (%) of longan fruits at each step

Postharvest chain Loss (%)
1) Harvesting 14.23
2) Packing house 4.89
3) After fumigation with SO, 2.05
4) After stored at 2°C for 8 days 6.66

Table 3 Average percent cause of loss (%) in longan fruits after harvest

Orchard  Immaturity Over maturity insect disease Crack Crush  Wound
1 1.98 4.12 3.58 0.92 0.24 0.32 2.12
2 4.61 2.12 2.55 2.36 0.15 0.00 1.17
3 2.54 1.23 5.66 1.54 1.34 0.25 2.13
q 1.41 5.24 3.07 2.44 2.14 0.00 1.67
AV 2.64 3.18 3.72 1.82 0.97 0.14 1.77

Table 4 Average percent cause of loss (%) in longan fruits after transport to packing house

Packing house Crack Crush Bruising Wound
1 0.89 2.36 0.00 1.66
2 0.65 0.25 0.00 3.55
3 1.45 1.02 0.54 222
q 1.11 243 0.00 1.43
AV 1.03 1.52 0.14 2.22

Table 5 Average percent cause of loss (%) in longan fruits after fumigated with SO,

Packing house Insect Black peel Crack Crush Bruising Wound
1 0.00 0.00 0.16 0.22 0.00 0.21
2 0.25 0.37 0.17 0.37 0.42 0.47
3 0.00 0.78 0.34 0.42 0.25 0.45
a4 0.00 0.67 0.00 0.43 0.87 1.34
AV 0.06 0.46 0.17 0.36 0.39 0.62
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Table 6 Average percent cause of loss (%) in longan fruits after stored at 2°C for 8 days

Packing house  Disease  Black peel Crack Crush Bruising Wound
1 1.02 3.48 0.61 0.76 0.32 0.45
2 0.17 2.01 0.45 0.77 0.80 0.42
3 0.87 2.21 0.55 1.54 1.23 1.34
il 0.45 1.98 1.45 1.87 0.65 1.23
AV 0.63 2.42 0.77 1.24 0.75 0.86

Table 7 Sulphur dioxide residues (mg/kg) in longan peel and longan pulp after fumigated with SO,

SO, (mg/kg)*
Packing house
Longan peel Longan pulp
1 1,804.95 40.62
2 2,208.03 8.15
3 2,186.06 28.52
4 1,685.58 14.94

Table 8 Sulphur dioxide residues (mg/kg) in longan peel and longan pulp after stored at 2°C

for 8 days
Packing house
Longan peel Longan pulp
1 1,582.74 9.58
1,310.53 4.15
1,671.51 11.20

A W DN

1,326.80 6.45
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Figure 6 The causes of loss in longan fruit cv. Daw
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Table 9 Weight loss (%) of SO, treated longan fruits during stored at 2°C

36

Storage time

Treatment
5 days 10 days 15 days 20 days 25 days 30 days
Mesh bag 1.56 b A 359cB 489 cC 553dD 6.89 cE 7.12dE
PE 0.21aA 0.11a A 0.40 ab A 0.39a A 0.36a A 0.35aA
PE perforated 0.05aA 059bB 0.88b B 141 cC 1.84b D 1.87cD
PP 0.05aA 0.18 ab A 0.22aA 037aA 047aA 033aA
PP Perforated 0.17a A 0.41 ab AB 0.63 ab BC 0.85cCD 1.12bD 1.13bD
CV (treatment) = 23.3% CV (storage time) = 17.3%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 10 L- value of SO, treated longan fruits during stored at 2°C
Storage time Average of
Treatment
0 day 5 days 10 days 15 days 20 days 25 days 30 days treatment
Mesh bag 60.47 57.61 57.01 55.10 53.36 53.10 53.03 55.67 b
PE 60.08 58.78 60.86 59.12 51.27 57.13 57.47 58.67 a
PE perforated 59.08 59.78 59.00 58.32 57.75 56.76 55.26 57.99 a
PP 60.87 60.49 61.27 59.26 57.76 5772 58.58 59.42 a
PP Perforated 60.25 59.01 60.49 59.39 57.39 56.68 58.78 58.85 a
Average of storage time 60.15 A 59.13 A 59.73 A 58.24 AB 56.71 B 56.28 B 56.62 B

CV (treatment) = 5.3% CV (storage time) = 5.0%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 11 Discoloration (%) of longan pulp during stored at 2°C
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Storage time

Treatment
0 day 5 days 10 days 15 days 20 days 25 days 30 days
Mesh bag 0.00 0.00 0.00 3.58 6.67 10.48 16.52
PE 0.00 0.00 0.00 20.00 23.32 40.00 50.00
PE perforated 0.00 0.00 0.00 16.67 18.33 46.67 46.67
PP 0.00 0.00 0.00 23.33 20.00 41.37 56.69
PP Perforated 0.00 0.00 0.00 16.67 16.67 36.54 53.34
*Average of treatment
Table 12 Overall preference scores of SO, treated longan fruits during stored at 2°C
Storage time
Treatment
0 day 5 days 10 days 15 days 20 days 25 days 30 days
Mesh bag 8.33aA 8.50aA 733a8B 7.50a8B 7.00a8B 6.33a C 4.67aD
PE 8.17aA 7.67 ab AB 733a8B 7.17 ab B 6.50 ab C 483cD 467 aE
PE perforated 8.67a A 7.67 ab B 750a8B 6.50 b CD 6.83ab C 550bD 417 abE
PP 8.33aA 717b B 7.17aB 7.00 ab B 6.33b C 450cD 400bD
PP Perforated 833aA 7.17b B 6.17b C 6.17cC 517cD 4.50 c DE 417 ab E

CV (treatment) = 7.4% CV (storage time) = 5.7%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

The 9-point hedonic scale: 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike slightly 5= neither like nor dislike 6= like slightly

7= like moderately 8= like very much 9= like extremely
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Figure 7 SO, treated longan fruits packed in different packaging
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Figure 8 SO, treated longan fruits packed in different packaging stored at 2°C for 15 days
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Figure 9 Discoloration of the longan pulp was found in SO, treated longan fruits were

packed in PE, perforated PE, PP and perforated PP bag stored at 2°C for 15 days
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Figure 10 SO, treated longan fruits packed in different packaging stored at 2°C for 20 days



41

Sk Hhé

Mesh bag (control) PE
PE + hole PP
h‘ Lﬁu%'nmﬁqquﬁ 2°C w1u 25 9u

PP + hole

Figure 11 SO, treated longan fruits packed in different packaging stored at 2°C for 25 days
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Figure 12 Discoloration of the longan pulp was found in SO, treated longan fruits stored

at 2°C for 25 days
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Table 13 Weight loss (%) of longan fruits during stored at 10°C
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Storage time

2 days 4 days 6 days 8 days 10 days 12 days 14 days
mesh bag 158b A 351bB 518b C 6.95b D 733bE 735cE 8.12cF
PE 0.21aA 0.20a B 0.65aB 0.71aB 0.72aB 0.73ab B 0.73ab B
OPP 0.25aA 0.26 a8 056 a A 0.63aA 0.63aA 0.60 ab A 0.64 ab A
PP 0.14a A 0.13a8B 0.40 a AB 0.51a8B 0.54 a AB 0.47 a AB 0.54a8B
Perforated PP 036aA 0.41 a AB 0.60 a ABC 0.67aCD 0.75aC 082bC 093bC
CV (treatment) = 10.9% CV (storage time) = 13.2%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 14 | -value of longan fruits during stored at 10°C
Storage time
Treatment
0 day 2 days 4 days 6 days 8 days 10 days 12 days 14 days
mesh bag 5553 aA 50.81 b 8B 48.49 b C 47.82 b CD 47.01 b CDE 46.93 b CDE 4564 b E 4471 bE
PE 54.43 a A 52.26 ab ABC 53.23 a AB 52.27 a ABC 53.04 a AB 51.83 a BC 5157 acC 50.36 a C
OPP 5472 a A 52.40 ab B 51.08 a BC 51.71 a BC 51.93 a BC 51.90 a BC 51.69acC 49.54 a C
PP 54.29 a A 51.58 b BC 51.23 a BC 52.50 a AB 52.02 a ABC 49.89 a C 5143 aC 50.00 a C
Perforated PP 5551 a A 53.83 a AB 52.75a BC 51.79 a BCD 51.20a CD 50.92 a CD 50.55aD 49.99 a D

CV (treatment) = 2.6% CV (storage time) = 2.6%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Table 15 Disease (%) of longan fruits during stored at 10°C

Storage time

Treatment

0 day 2 days 4 days 6 days 8 days 10 days 12 days 14 days
mesh bag 0.00 0.00 0.00 0.00 0.00 0.00 378 4.49
PE 0.00 0.00 0.00 0.00 0.00 0.00 6.01 7.78
OPP 0.00 0.00 0.00 0.00 0.00 0.00 1.01 6.78
PP 0.00 0.00 0.00 0.00 0.00 0.00 6.04 6.03
Perforated PP 0.00 0.00 0.00 0.00 0.00 3.78 3.16 8.36

*Average of treatment

Table 16 Overall preference scores of longan fruits during stored at 10°C

Storage time Average of
Treatment
0 day 2 days 4 days 6 days 8 days 10 days 12 days 14 days treatment
mesh bag 8.56 8.00 7.22 7.11 6.61 4.67 4.00 3.00 6.15b
PE 8.56 8.00 7.78 7.33 7.00 6.33 a.67 4.33 6.75 a
OPP 8.33 8.22 7.89 7.67 7.11 6.33 4.00 3.73 6.66 a
PP 8.44 7.67 7.33 7.11 6.89 6.00 4.00 3.50 6.37 ab
Perforated PP 8.33 8.00 7.11 7.33 6.78 4.00 3.33 3.33 6.03 b
Average of storage time 8.44 A 798 B 7.47C 731C 6.88 D 546 E 4.00 F 358 F

CV (treatment) = 2.9% CV (storage time) = 4.8%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
The 9-point hedonic scale: 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike slightly 5= neither like nor dislike 6= like slightly

7= like moderately 8= like very much 9= like extremely
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Figure 13 Longan fruits packed in different packaging

bk Bha

Mesh bag (control) PE
OPP PR
‘ ' ‘ \iusnunilgamgil 10°C utu 8 Fu
PP+hole

Figure 14 Longan fruits packed in different packaging stored at 10°C for 8 days
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Figure 15 Longan fruits packed in different packaging stored at 10°C for 10 days
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Figure 16 Fruit rot disease of Longan fruits packed in perforated PP stored at 10°C for 10 days
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Figure 17 Longan fruits packed in different packaging stored at 10°C for 12 days

Figure 18 The browning skin of longan fruits packed in all packaging stored at 10°C for
12 days
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Figure 19 Unacceptable symptoms of mangosteen fruit were sorted at collection point
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Figure 20 Unacceptable symptoms of mangosteen fruit were sorted at packing house
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Table 17 Losses of mangosteen fruits (%) that occurred during preharvest and between harvest stages

Pale green Purple black  Pericarp  Scarred/Scratc Incomplete Translucent  Gamboge

Skin Skin cracking hed fruit calyx flesh

13.7 5.7 7.6 12.6 9.7 24.8 14.4

Remark: The defects could appear singly or in combination in one fruit.

Table 18 Losses of mangosteen fruits (%) that occurred along postharvest handling steps

Purple Calyx  Torn Bruised Broken Pericarp Hardened Total
Handling steps
black skin turns red calyx fruit fruit stem cracking  rind

- Harvesting point/Orchard 0.0 13.2 83 09 2.0 0.1 0.1 24.6
- Collection point 0.9 10.6 11.2 05 1.3 0.9 0.1 25.5
- Packing house 11.9 12.6 64 30 0.8 1.1 0.1 35.9
- After export simulation 0.0 15.9 10.1 0.1 2.2 0.8 3.1 32.2
- After transportation to 25.1 274 163 2.0 1.5 1.3 8.3 81.9

wholesale market

Total 37.9 13.7 523 6.5 7.8 4.2 11.7

Remark: The defects could appear singly or in combination in one fruit.
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Table 19 Percentage of external quality losses of mangosteen fruits after transportation from
collection point to domestic wholesale market by comparing 2 methods of transportation

management: 1) the farmers' pattern method and 2) the recommended method

Purple Calyx Torn Bruised  Pericarp Hardene
Methods
black skin  turns red  calyx fruit cracking  drind
Farmers' pattern method 12.6 19.7 111 29 0.6 123
Recommended method 4.6 13.5 12.7 0.9 0.0 14.8

Remark: The defects could appear singly or in combination in one fruit.
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== = Netbag suns: Perforated PP bags == MAP bag

3 days 7 days

Changes in O, content, CO, content, weight loss, black stem/stem-end

symptoms, fungi on stem-end/calyx and brown discolored calyx symptoms of

mangosteen fruits were packed into 3 types of packaging: T1-Net bag, T2-Perforated

polypropylene (PP) bag (4 holes per bag, @ 0.5 centimeter each) and T3-Non-perforated

modified atmosphere packaging (MAP) bag prior to storage at 2513 degree Celsius

for 7 days

(A)

Figure 22 The appearance of water droplets inside the plastic bag (A) and the fruits with

black stem/stem-end, brownish discoloration of the calyx and fungi on the

system-end symptoms (B)
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== = Net bag = = = u:1 PP bag (two @ 0.5 cm holes)
PP bag (four @ 0.5 cm holes) mm mm 1 PP bag (10 pinholes)
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Figure 23 Changes in O, content, CO, content, weight loss, soluble solids content (SSO),
titratable acidity content (TA), vitamin C content, black stem/stem-end symptoms,
fungi on stem-end/calyx, brown discolored calyx symptoms and acceptable eating
quality of mangosteen fruits were packed into 4 types of packaging: T1-Net bag,
T2-Perforated PP bag (two @ 0.5 cm holes, on the upper part of the bag),
T3-Perforated PP bag (four @ 0.5 cm holes, under the tray) and T4-Perforated PP bag
(10 pinholes on the upper part) prior to storage at 25+3 degree Celsius for 11 days
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Figure 24 Changes in O, content, CO, content, weight loss, soluble solids content (SSC),
titratable acidity content (TA), vitamin C content, black stem/stem-end symptoms,
fungi on stem-end/calyx, brown discolored calyx symptoms and acceptable eating
quality of mangosteen fruits were packed into 5 types of packaging: T1-Net bag,
T2-Perforated PP bag (four @ 0.5 cm holes under the tray side and 10 pinholes
on the upper part of the bag), T3-Perforated PP bag (four @ 0.5cm holes under
the tray side), Td-Perforated PP bag of T2+moisture absorbing pads and T5-Perforated
PP bag of T3+moisture absorbing pads prior to storage at 2513 degree Celsius for
12 days
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Figure 25 Changes in O, content, CO, content, weight loss, soluble solids content (SSC),
titratable acidity content (TA), vitamin C content, black stem/stem-end
symptoms, fungi on stem-end/calyx, brown discolored calyx symptoms and
acceptable eating quality of mangosteen fruits were packed into 5 types of
packaging: T1-Net bag, T2-Perforated PP bag with 80 pinholes on the upper part
of bag, T3 -Perforated PP bag with 100 pinholes on the upper part of bag,
T4-Perforated PP bag with 1X1 cm pinholes on both lateral sides of bag and
T5-Perforated PP bag with 1X1 cm pinholes across the upper part of bag prior to
storage at 2543 degree Celsius for 12 days
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Figure 26 The appearance of mangosteen fruits and flesh were packed into the 5 types of
packaging: T1-Net bag, T2 -Perforated PP bag with 80 pinholes on the upper part of
bag, T3-Perforated PP bag with 100 pinholes on the upper part of bag, T4-Perforated
PP bag with 1X1 cm pinholes on both lateral sides of bag and T5-Perforated PP bag
with 1 X1 cm pinholes across the upper part of bag after stored at 2513 degree
Celsius for 12 days
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Figure 27 Changes in O, content, CO, content, weight loss, soluble solids content (SSC), titratable
acidity content (TA), vitamin C content, black stem/stem-end symptoms, fungi on
stem-end/calyx, brown discolored calyx symptoms and acceptable eating quality of
mangosteen fruits were packed into 5 types of packaging: T1-Net bag, T2-Perforated PP
bag with 80 pinholes on the upper part of bag, T3-Perforated PP bag with 100 pinholes
on the upper part of bag, Td-Perforated PP bag with 1X1 cm pinholes on both lateral
sides of bag and T5-Perforated PP bag with 1X1 cm pinholes across the upper part of
bag prior to storage at 13 degree Celsius for 20 days
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Figure 28 Changes in weight loss, soluble solids content (SSQ), titratable acidity content (TA),
vitamin C content, black stem/stem-end symptoms, fungi on stem-end/calyx, brown
discolored calyx symptoms and acceptable eating quality of mangosteen fruits were
packed into 5 types of treatments: T1-Net bag without preservative agents,
T2-Perforated PP bag with 1X1 cm pinholes across the upper part of bag without
preservative agents, T3 -Perforated PP bag same as T2 with 0.2% calcium chloride,
Ta-Perforated PP bag same as T2 with 600 ul.L™ gibberellic acid and T5- Perforated PP

bag same as T2 with 1% chitosan prior to storage at 2513 degree Celsius for 18 days
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Figure 29 Changes in weight loss, soluble solids content (SSC), titratable acidity content

(TA), vitamin C content, black stem/stem-end symptoms, fungi on stem-end/calyx,

brown discolored calyx symptoms and acceptable eating quality of mangosteen

fruits were packed into 5 types of treatments: T1-Net bag without preservative

agents, T2-Perforated PP bag with 1X1 cm pinholes across the upper part of bag

without preservative agents, T3-Perforated PP bag same as T2 with 0.2% calcium

chloride, T4-Perforated PP bag same as T2 with 600 ul.L! gibberellic acid and T5-

Perforated PP bag same as T2 with 1% chitosan prior to storage at 13 degree

Celsius for 18 days
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Table 20 The percentage of loss assessment at difference stage after harvest for export

71

Loss assessment points short stem small size abnormalities disease  torn petals folded bruise total
. Packing house 2.5 21.3 0.5 1.5 0.8 0.0 1.5 28.1
. Transportation to the airport 0.0 0.0 0.0 0.0 8.0 22.7 16.0 46.7
. Export simulation 0.0 0.0 0.0 4.6 10.0 29.3 4.0 47.9

Table 21 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 total
. Packing house 19.0 13.5 0.0 3.0 0.0 2.5 0.0 2.0 40.0
. Transportation to the markets 0.0 0.0 0.0 2.0 2.5 2.5 15.5 27.5 47.5




Figure 30 The handing practices at packing house:

A = Harvesting

B = Soak flower stalks

C = Cleaning

D = Making bunches

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

72
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(A) (B)

© A e Lol o (_F)_,

Figure 31 Dalha practicing at packing house for export:

A = Wrap from the overall

B = Separating

C = Wrapping into bouquet

D = Stalks with soaked cotton ball in water
E = Packing in corrugated paper box

F = Final product for export
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Short stem small size Abnormalities

R e

disease torn petals

Figure 32 Cause of loss in Dalha after harvest
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Table 22 Water up take (ml) of Dalha at different harvesting index and storage temperature

Harvesting Index Storage temperature
15 20 25
Dayl
50% 528b8B 6.63b B 13.68 c A
70% 8.82aC 12.25a 8B 24.08 b A
100% 9.53aB 10.78abB  31.13a A

cv (%) (temperature) = 4.7 cv (%) (Harvesting Index) = 10.8

Day2
50% 490bB 540b B 19.60 c A
70% 7.48 ab B 705b B 35.00 b A
100% 8.40aB 9.82a8B 4133 aA
cv (%) (temperature) = 10.8  cv (%) (Harvesting Index) = 11.6
Day3
50% 508bB 550b B 1578 c A
70% 7.88 ab B 8.95a8B 29.10 b A
100% 9.82aB 8.82a8B 34.50 a A
cv (%) (temperature) = 4.7 cv (%) (Harvesting Index) = 13.7
Day4
50% 715bB 503b8B 13.63 cA
70% 10.15ab B 7.08 ab C 29.53 b A
100% 12.25aB 9.40a8B 33.75aA
cv (%) (temperature) = 11.3  cv (%) (Harvesting Index) = 14.8
Day5
50% 50cC 38bC 122b A
70% 76bB 74aB 233 aA
100% 9.3a8B 78aB 27.1aA

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

Means followed by the same uppercase letter (A, B, C) in the same row and the same lowercase letter

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



Table 23 Fresh weight (%) of Dalha

7

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 100.65 b 100.78
100% 100.83a  100.85 a 102.08 a 101.25
Average Storage temperature 100.83 101.06 101.46
cv (%) (temperature) = 0.9 cv (%) (Harvesting Index) = 0.8
Day2
50% 102.18 102.40 103.03 102.53 a
70% 101.18 102.15 101.38 101.57 b
100% 101.63 101.85 102.78 102.08 ab
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 10345 a
70% 101.75 103.03 101.95 102.24 b
100% 102.03 102.07 103.13 102.77 b
Average Storage temperature 102.13B  103.15A 103.03 AB
cv (%) (temperature) = 0.9 cv (%)cv (%) (Harvesting Index) = 0.9
Day4
50% 102.88 104.55 104.58 104.00 a
70% 102.48 103.78 102.03 102.76 b
100% 102.63 103.60 103.63 103.28 ab
Average Storage temperature 102.66 B 103.98 A 103.41 AB
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

cv (%) (temperature) = 0.9 cv (%) (Harvesting Index) = 1.4

Means followed by the same uppercase letter (A, B, C) in the same row and the same lowercase letter

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



Table 24 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 52.23 a
70% 49.37 50.23 49.25 49.62 b
100% 47.70 48.15 49.22 48.36 b
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 52.49 a
70% 49.25 51.03 51.58 50.65 b
100% 49.05 50.88 50.03 49.98 b
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 52.26 a
70% 49.47 50.13 51.03 50.21 b
100% 50.25 49.45 50.08 49.92 b
Average Storage temperature 50.53 50.39 51.48
cv (%) (temperature) =2.8 cv (%) (Harvesting Index) = 3.6
Day4d
50% 51.73 51.22 52.55 51.8 3a
70% 49.08 49.65 49.70 49.48 b
100% 49.05 49.68 a7.75 48.83 b
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 51.76 a
70% 48.20 49.55 49.55 49.10 b
100% 48.78 47.90 47.80 48.16 b
Average Storage temperature 49.37 49.39 50.26

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

Means followed by the same uppercase letter (A, B, C) in the same row and the same lowercase letter

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



Table 25 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 37.07 ¢
70% 40.33 39.15 40.53 40.00 b
100% 43.00 42.68 41.00 42.23 a
Average Storage temperature 40.16 40.10 39.03
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 39.83 A 37.97 AB 37.158B
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
Average Storage temperature 38.56 38.38 37.35
cv (%) (temperature) = 6.9  cv (%)Harvesting Index) = 5.2
Day4
50% 37.10 37.30 34.68 36.36 b
70% 40.45 39.50 38.30 39.42 a
100% 40.15 39.33 41.38 40.28 a
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 36.81 b
70% 40.85 39.60 38.55 39.67 a
100% 39.58 41.03 39.85 40.15 a
Average Storage temperature 39.49 39.38 37.75

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

Means followed by the same uppercase letter (A, B, C) in the same row and the same lowercase letter

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



Table 26 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 1393 a
70% 14.80 14.53 14.48 14.60 a
100% 16.03 16.00 13.48 15.17 a
Average Storage temperature 14.93 15.08 13.69

cv (%) (temperature) = 10.4  cv (%) (szozfuien) = 11.1

Day2
50% 13.393 13.58 12.55 1335 b
70% 15.00 13.83 13.75 14.19 ab
100% 15.05 14.63 14.10 14.59 a
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 13.67 a
70% 15.40 14.10 14.00 14.50 a
100% 14.90 14.53 14.68 14.70 a
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 13.42 b
70% 15.73 14.80 13.65 14.73 a
100% 15.18 14.83 14.80 1493 a
Average Storage temperature 1499 A 1453 AB 13.56 B
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 uppercase letter (A, B, C) in the same row and the same lowercase letter

(a, b, ©) in the same column are not significantly different by DMRT (P=0.05)
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Table 27 Flower freshness score of Dalha 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 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% 5.0 438 3.9 4.6
100% 5.0 4.9 3.6 4.5
Average Storage temperature 5.0 4.9 38
Dayd
50% 5.0 4.9 3.7 4.5
70% 438 438 3.6 4.4
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 43
70% 4.8 4.8 2.7 4.1
100% a7 4.5 2.9 4.0
Average Storage temperature 4.8 a.7 2.8

Flower 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%



Table 28 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 33 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 34 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 35 Deteriorate for Dalha.
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nagauasazaeall pulsing Tunstinaranisdnuaiunanaivan

U%uﬂmﬂ"liaﬂﬁ;ﬂ maﬂmwamﬂﬂﬁﬁ%ﬁﬂ%mmmigmﬁwmﬂﬁqmiui’uﬁ 2 uaziileonginuatuasy
5 Yu nud aenamaniitnuatulutiinses n1smauam) fusinansgatuniian 17.1 faddns
wansinseg1alldedAyn1eaiia (Figure 36A) aéwaiﬁmmﬂ%mmmi@mfwamaﬂmvim%amaq
sthwiaiondloaglinuatuuniu Saaenadesiunsdesanmuawnen

a

nsdsuudastiudngn @aﬂmwamﬂmim%ﬁﬁmﬁﬂLﬁuﬁuiuﬁaaanqﬁﬂLLaﬁu 1-4 Ju U#ndn
ﬁwwﬁﬂﬁLﬁm%ﬂuimdwﬂﬂLL'{]ﬁ’uLﬁmnﬂﬂ’w@mfmamaﬂmwm wazifionngnistinuatuasu 5 Ju
wud dmdnvesmenavaimnnssisisuanas nmsufiuaenluaisazatelndeulaluaaslse
ALELAY 5,000 waz 10,000 ppm Wuan 30 Wi Aeuvundnuatuludinses finnswWdsundas
drotnanunnin mawdiiunenluasazatensn@adn eadudu 200 waz 400 ppm tutan 30 Wil

neulIntnuaiuluiinges unnssegsiitdAyn1aia (Figure 36B)

=

| a ! ] a ax Y}
N15UAULUAIEUDINDN NUIN ATNEINNVDE L* Gﬂaﬂﬁaﬂmqwarﬁqﬂﬂiiﬂjﬁ Lll@a']q{jﬂu,"\] UAIU

LY I ! A

5 Ju fifn L* whe 44.2-48.7 diudn a* veandulszdunenaivamnnssuddiandu + de Tduns
fimade 37.3-40.3 llunand1an19ada  uazen b* vaanduusziunenaival wuil Ynnssuis e b
wde 15.1-16.3 ldunnananneada Juansdiifiuinnisudniunenluaisazane pulsing Wuiian
30 wil neuthundnuanulufinanensildeunlasend (Figure 37A, B, C)

AZWUUAUEN ANYULNITEDNANINYBIADNAIMAITENINNTUNLINUY WU SNBULATEDUANINUDI
panndunnlaedavalau An NAUABNLAAIALTIUTIET TOENUINNAITVUALAUTATY Yanenautsy
LARIBINTLIEIL Lagidleengnisdnuaduasu 5 Tu wudl nswdinueenavalualsazagnsndnin

% £ [~4 a 1 ) [ %:’ a0 1

ALY 400 ppm Wwaan 30 wdt Aeudundnuaduluuinges daArAzwuuAUEANINNTINN
N35175 (Figure 38, 41)

o/ 1Y a a Y Y I3 a | o
21gn1sUnuaiU n1sudiunenluansaranenIngnsn ANNNTY 400 ppm Ui 30 Wil newinun
Unuwaruluiinges Neumgil 25 aerwal@ua (AUFUFuImS 80%) TorensUnuwaniuuiniigaade
6 JU wazdanuln sanavatniunldlunisnaasuAuneINsEezAanUIU 50 % naulseaudianunTe

Wauwazutwsaluld Wesngnistnuaiuwiudu (Table 29)



25.0

20.0 1

15.0 -

é’“‘*z&

10.0 +

--'-“-“-".-’-‘-’fi%

50 A

Water uptake (ml/lower/day)

A

0.0

105.0

100.0

95.0

Fresh weight (% initial)

0.0

Vase life (Days)

Figure 36 Water uptake (A) and Fresh weight (B) with pulsing solution for Dalha

—&— Control

----- @ NaOCl 5,000 ppm
— @ —NaOCl 10,000 ppm
~& citric acid 200 ppm
— & - citric acid 400 ppm
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Figure 37 L* (A), a* (B) and b* (C) with pulsing solution for Dalha
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Vase life (Days)

Vase life (Days)

—&— Control

----- @ NaOCl 5,000 ppm
— & —NaOCl 10,000 ppm
~& citric acid 200 ppm
— & - citric acid 400 ppm
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Figure 38 Flower freshness score with pulsing solution for Dalha.
Flower 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

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

Table 29 Vase life (days) with pulsing solution for Dalha

Treatment Vase life (Days)
Control 5.0
NaOCl 5,000 ppm 53
NaOCl 10,000 ppm 5.5
citric acid 200 ppm 55

citric acid 400 ppm 6.0




Figure 40 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 41 Deteriorate for Dalha
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a . & Y
nagaua1sarateall holding Tunistaargmsdnuaiunanaimvan
USunaumsgaui aenamamnnssiisiusununisgainannfigaluiui 2 lnednuaduluinnses (3803
S A H = a aa d' [ LY !

muAY) TUTuunsaadiuIniign 10.3-16.7 faddns waziileagnisiiuinwaAsu 6 Ju wuil Aena
narndnuadiuluansagane 8-HQS 200 ppmi+sucrose 2.0% pH3 wag 4 JUTu1uN1sAAUININTEA
wansiNseg 1l Ted A N1eadAnuNNNTINIT (Figure 42A) Meililaga1nans 8-HQS axrududans
Wi Aulngaunsddaduannavinliianisaasiuresiewituiueen Jwilinisgeunlufiuaengsau

a % o/ ada goJ £ a é’ 1 (% Y = %’ LY
n1swWasuulasiiningn aenavainnnssudsiuminiadulugsergdnuadu 1-4 u Felmidn
minvulusenitednuaduiinainnisgaiivesnanaival wee1gn1sdnuatuasu 5 34 wuil aen
amanilnuaiuluaisazats 8-HQS 200 ppm+sucrose 2.0% pH3 kag ¢ SAEUMENINLTY WANETY
ag ity Aynsadaniuaenavarinuaiuludinges (Figure 428)

| a ad ! 1 = 2 a L
MIWABULUALE ABNAMAMNNTIHIT WU ANUEINNVRSE (LX) naeneignisUnuaniundudsedunen
Amiandlan L* 1ade 46.5-47.3 drua a* veendauuszaunananatnnssuisiandu + Ae dduns I
ALRAY 37.4-38.5 WazA1 b* veenduuseAunanaIvial wudl YAnTIaas dA b* 1ade 14.7-15.3 @1 L*
a* b* ynnssudldunnsneiuneadf (Figure 43A, B, O) Jauansitiuinnistnuaiu aonaivaily
a13azane holding Nnn3su3s Wilinadenisiasuudasadvainduaen
AZLUUAINGR SNWULNITLHBNANINVBINBNAIMAITENIINITUNRANY WU SNYMENISIHoNENINUBY

o Y 1w 44 9 a o X = v & 5 = a Ao

naniidunalaog1atniay fie sesiuvesndudniu ndunenuandlviiusesd naunensuiiddiuag
Wenvanendu nsudiiunentuaisazans 8-HQS 200 ppm+sucrose 2.0% pH3 HAIAZLUUAIINER
WINNINANTIUIT (Figure 44, 46)
a1gn1sdnuanu wudn aenamvarndnuadiuluansazate 8-HQS 200 ppm+sucrose 2.0% pH3 do1g
nsUnwaduuinigade 7 U wazdmudn ndudseaudeanunsaimuivasuiudalula Weene
N15UARANUUIUTU (Table 30) n1sUnuanuasnaItatluansazaly 8-HQS 200 ppm+sucrose 2.0%
pH3 @unsavzaenIsideunuanI lagiiudsuiudminas Usuunisgaii wavaiunsayligdnens
n1stnuaiule Feaenndesdiu 133 (2556) laAnwansasareNwansaud msuinenelnuadunaigly
anauiun lneAnwvlauwazanududuvesimadmsvgneglUnuaiu wuir nstnuaiuluasazany
nalaa AULTNTU 2% AU 8 -HQS ALY 200 me/L IianTsideuan ntaeigauaziiengUn

LafuuIUgn
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Figure 42 Water uptake (A) and Fresh weight (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
— & —8-HQS 200 ppm + sucrose 2.0 pH3

——8-HQS 200 ppm + sucrose 2.0 pH4
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Figure 43 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 44 Flower freshness score with holding solution for Dalha
Flower 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

~-@-Flora Life

— & —8-HQS 200 ppm + sucrose 0.5 pH3
==+ 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

Table 30 Vase life (days) with holding solution for Dalha

Treatment Vase life (Days)
Control 5.8
Flora Life 6.3
8-HQS200ppm+sucrose 0.5% pH3 5.8
8-HQS5200ppm-+sucrose 0.5% pH4 58
8-HQS 200ppm+sucrose 2.0% pH3 7.0
8-HQS 200ppm+sucrose 2.0% pH4 6.0
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Figure 45 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

Figure 46 Deteriorate for Dalha
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nagaulszaninmansazarglunistaengnisdnuaiunanaivan
thnsnaassinsdusmageumgnsaisazatefimsnzandmivlsidanen Tnsthaisaza

pulsing Way holding ﬁﬁﬁqmmmaauﬂizﬁw%mwmﬂ%’imﬁ’u NANISNAABINUIN

Uuun1sgatn aenavatnnssIsiviiunsgeinnndianlutuil 2 &8 (Figure 47) Tasdnuaru

Tuasazany 8-HQS 200 ppm-+sucrose 2% pH3 ﬁﬂ%mmmiamﬁmmﬁqm 12.0-16.3 fiaddns uazile

1Y

91gn1sAUsNYIATY 6 Tu Nud aenamatitdnuaiuluaisazale 8-HQS 200 ppm+sucrose 2.0%

o w

pH3 TUSuuMIaatunign unnaveg1ailidedfynneaia

o

(% '

nsAsundasimiinga aonamamnnssuisddmdnifsduludsergdnnaiy 1-4 Ju Saimidnd

dudulussrisdnuatuinnnmagadidilulunentisdmaliiiminaenifindu uasndooignisin

watuAsy 6 Tu nud aenamaritnuaiuluansazate 8-HQS 200 ppmi+sucrose 2.0% pH 3 Wagnen

avanfintiunenluaisaraiensadnin 400 ppm Wuan 30 widl newthudnuatuluaisazane 8-

HQS 200 ppm+sucrose 2.0% pH3 Spsivminfiuty unnssegnditoddy neada (Figure 47)

nswasuulasd aenamamnnIsiis wui1 ArwaINewesd (LY nasnetgnistinuaiunduyssiuaen
aza

Amandien L* 1ade 52.0-52.8 dauen a* veenaulszaunenavainnnssudsianiu + fe Tduas d

AR 32.2-34.2 kagA1 b* YaanauysEAunsnNAIaINNIINIoLA1 b* 1Wafey 12.8-13.9 A1 L* a* b*

=

NNn3TUITLUANA1AUN9adf Jwaadiiiiuiinisinuadunenainailuaisazaie pulsing uas
holding 1nns3335 Liiinasienisilaeuudasend
AZHUUAINEA  LIBNIITANNNANWULNITEOUININYDINDNANMAITENINNITTNLANU WU anwals
menliinnsidenie Ao Uanenduuis naunenuansliiiiusesdn seswuainnsvudiaudaiy nsud
Aunenluaisazaly 8-HQS 200 ppm-+sucrose 2.0% pH3 HAIAZLUUAIIUAANINATNNNNTINID
(Figure 48, 51)
a1gn1sdnuanu wudn aenamarndnuaduluaisazate 8-HQS 200 ppm+sucrose 2.0% pH3 do1y
o PN q' ) a v a a 3
nstnuaiuuiniiganie 10 1u sedaswnenanafwin ueentualsaratensa@nin 400 ppm LUu
a1 30 w1 Aewthudnwaduluansazany 8-HQS 200 ppm+sucrose 2.0% pH3 Ha1gn1sUnuaniu
W0y 8 U urnr19eE Nty 1AYNI9ala (Table 31) 91AN1TVIAADILAANIINEITAZA1Y 8-HQS 200
= a Y] Y X
ppm+sucrose 2.0% pH 3 @1unsavrasnisidenaninuazdnaignisnistnuaiunanainanlauiugu

warnavUseaudiausanauLazuusalula
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Figure 47 Fresh weight (A) and water uptake (B) with holding solution for Dalha

Vase life (Days)

—&— Control

@ Flora Life

— @& - §-HQS 200 ppm + 2.0% sucrose

- citric acid 400 ppm + filtered water

==fr citric acid 400 ppm+ Fiora Life

—0O— citric acid 400 ppm+ 8-HQS 200
ppm + 2.0% sucrose
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Figure 48 Flower freshness score with holding solution for Dalha
Flower 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

----- @ Flora Life

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

—— citric acid 400 ppm+ 8-HQS 200

ppm + 2.0% sucrose

Table 31 Vase life (days) 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
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Figure 49 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
F = citric acid 400 ppm + 8-HQS 200 ppm + sucrose 2.0 % pH3

Figure 50 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 51 Deteriorate for Dalha
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2. ANNIZRLIEY
2.1 maUssidiunsgedendanisiiuiiednennsideddy
mMsUszliumsgdevdsnsiiuifeinennszidedu duummeassil Suneillesiu dmia

Suanazsunenunsy Smfanin lneujuidnuduneuidnisvesnunsnsuazidsoon (Figure 52)
Faustuneumaifiuifluasgn manususdasa msdanislulsdnussy aunseitinissiasins
dewonludminedalssmeann

1. fumeuniafuifsiuaznistansudanmaiuies sudunsluuvamdsliganenisine
ey Fmdaanung Imaﬂﬁﬁ’amwﬁu’umauigﬂﬁmaaLﬂwmﬂﬁ (Figure 52) wui1 tnunsnsiiutieanen
nszidvadalutiadn Teglddalunsdn Minvnsnsiiuifsanennszideaduynsreynisunsinliiyuia
ponUsUuiu ndsinnonudfunenlutazeaiuil ndutheennszidedy dasute eas 10 aen
usTRadlundesnszauaniin

2. funeunsvudsludamanmsaseina sufunslundsdaliifaneniisunenuns: Smin
M1N LAgEUEnaun15aLiANNIEIYIEUMLRINAIARN LATUTIIAINABINTEATEGNYN I1UI 20 AN
siondes udsiesnioudumunuguvnii 25 swriaidua sositufeinuamiteduusanssunn ué
yuddlusuwsiaen suneutiaen Smiaan Iiszoznauuds Ussana 1-2 2l

3. funpunsvudslsidinnenaennssdsduanauneasnsludafmuudiesanszus lng
NuAINIITIATINYOADN Yoar 10 Aen ULAUIUTIVAINGBINTEAWRNIN TI1UIU 60 ABNFABNEBY
mnduruddlaesanszunifierudsluiivismuduazindsinesodesugungll 25 ssmeaidoa lUds

naUatene o UinAaeemana njamnEviuas tagldhatlunisvudaussana 10-12 43l

Umnansgydelutunsundsmaifiuiesludmaadisssna

Fumpumsinnislulssinussy wumsgadeillssinussaniedosas 69.4 Tdun nendivunidn
Jewar 7.5 Anduuseaudnaneiesay 15.9 Msiiinangvesuatiovas 13.4 seuiuiesay 16.1 uay
souiniouay 16.5

Tunaunisvuds lusazdinisouddludmainatonis (Aussdaen) wun1saqideandu
$ovay 23.9 ldun souudosay 17.1 sosthiesas 3.4 uarsesdnuavasndulssduiosay 3.4

MnmsUszdiumsgydendinafuifsmemonnisiisduduisdunouniafuifninuas
Ugnaunseitsdseanludmiiedsinasema eduunnmsgydeluusiazdunou wui unaunis
Famslulssdaussy wunisgapdeanniian Andudosar 69.4 wag dunounisvudsanlsadinussluds
pa1nUanen1e Andusesa 23.9 (Table 32) Insduunanunvesnisagdelaidu 6 Uszan fe aondl
yuLin ndulseduddnans maifslsn s vianeresuuas seetu sestn wazsesdnuiavesniu

Usgau (Figure 53)
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Usinaunsgaydevdsmaiiuiisanennssideadulunisvuddugmateludssma (Uinaasinain)

Ussiunmsgapdendanmaiiuifeinennszidedu didunislumdsdnlifaneniisuneiiies
U1 Tadna1ung T,m8ﬂ§ﬁ’§¢113¢%‘1¢@@1ﬁ%ﬂﬁ%@Lﬂwsﬂi (g?ﬂl,l,ﬁ]'%um’e]umil,ﬁvLﬁIEJ’ﬂ‘ULLUaﬂUQﬂ n13
unuHansa Mm3danislulssdnussy aunseisudsdminglugimarslulssne

Fumaunissamslulasdnussy wunsandeilsdnussniedesas 46.3 ¥un aendvuiaibn
Yowar 1.5 maialsndesar 0.3 madviansvesuuasiesay 5.2 seewuiesay 11.8 sosifouay
21.2 uazilsesAnvinvaindulseauieyay 6.3 (Table 33)

Funsunisvudeluananlulszma nuudinunisaadedaduiosas 73.3 1iud n1sudh
angvesuuniiesay 3.6 sosWuienay 21.7 sestfosar 37.2 warsesdnuinvesniuuse i
Sovay 20.8 (Table 33)

dotinsizsianmgnsgadeluniazduneu wuin nduuseduiisest uaveudnaesnis
qagﬁmmmwwé’qmstﬁuLﬁ'aﬂwﬁzumaumi%’ﬂmﬂuisaﬁ’mﬁaﬁaaaz 21.19 uazdaluanmsmanves

n137d
Y

o

Foauamludunsumsudsludnanlussmadosay 37.22 awgnsgydnIafinainuss
N3EHNN NIINAVIU wazn1sidendluseninanseuds nsussyiivvieldnen Arsininsldnen Tundedlyly
ideulmnarussliviuwdeunnauwduly Wesnnmsussanniuliuagnisinanslidmungauinl
Aademeld G311, 2559) Feifu mingﬁsﬂy’a 2 fupeu Sudutunsuddalunsitesolulunisi

= 2 1

walulagndsnisiiuies utsannisagdedinanlindauadnouning



Table 32 The percentage of loss assessment at difference stage after harvest for Export

100

Loss assessment points small size Petal turned pale insect folded bruise torn petals Total
1. Packing house 7.5 15.9 13.4 16.1 16.5 0.0 69.4
2. Transport Mae sod
0.0 0.0 0.0 17.1 3.4 3.4 23.9
plant Quarantine station
Table 33 The percentage of loss assessment at difference stage after harvest
Loss assessment points small size disease insect folded bruise torn petals Total
1. Packing house 1.5 0.3 5.2 11.8 21.2 6.3 46.3
2. Transport to the markets 0.0 0.0 3.6 21.7 37.2 10.8 73.3
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(B) (F)

Figure 52 Postharvest handling procedures of Orange Curcuma for export

A = Harvesting

B = Soak flower stalks

C = Cleaning

D = Making bunches

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

\/

small size

Figure 53 Cause of loss in Orange Curcuma after harvest
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2.2 Anwdviinsiiufeuasgumgifivanzaslunisiiuinunennssidesdy

Unanisgatn sonnssieadufiuinuifigungfl 15 20 wae 25 esaueaidea \iuioafiszesaen
UL 50 70 WAz 100% (Figure 54) eifiuinwasu 2 Yu wui rennsuidendufvinwigumgll 25
osrmaLdea \iuLieiszezaenuiu 100% ﬁﬂ%mmmi@mﬁ’lmﬂﬁmaga 11.08 fiadans uazideifiv
$nwiasu 5 u wudn eennsslderduiuinuiigamnd 15 esmisailea ynsvezAufeiiuinums
antanfigaiade 7.74 faddns windaegedtoddymaada (Table 34 )
nsiwasuuUasimiingn aennsuidduivinuiigumad 15 20 uay 25 esanealdea iulfend

1% '
a a o £y IS

J2EEABNUIY 50 70 uaz 100% Wud1 Aennseldedduynnssudsd fuwmidnanas uavideiusnwiasy

[% '
a o Y

5 Tu WU pennsellgdusnuoungil 15 asmwalea duivtdnanaitosfign wans1aegiall
oAy 9aiia (Table 35)

a a ] a = = Y v A Y =
nsilaguudasd nud msidguuwdasdvesnfuuseaunaenaignisdnuaiuniulseaunennsziien
dunnnssuds ddndunandinioudunse GREYED-ORANGE Group 171A-173B Tafdniuuk Ui ud
RHS color chart (1986)

AZKUUAINER WolAUSNY) ASU 3 Ju aennszlduiduisudsngdnvasidouanmassnandanale
DU19RLAU AD TOULNEA 50897 LSULAAIRINISIRBINIUaUNAULATNA UUSEAUILABY ) AFINN ABN
= Y & A - a ] = Y & A -
N3EREIAUAUNEINTEELABNUIN 50 UarT70% UAIAZLUNAIINAALINNTINBNNTERYIFUAULALITN
4 2 o & g A A
JreEABNUIY 100% wazliloa e U IUILTUNNTEE N UNEILAIAZLULANUANANAIAINTEUELIAN
[~ 1 < v ] v U 14 LY [ 1 Y a
Nusnw (Table 36) agnslsinunisdnnenuaznisvudinanlisaddinusednssieglminuinuiug
A4 a 5 | 9 o ) a = a A o § v a =~ !
wsainseudkaglinsimenliddourivuinauiuly endnideanisinlineniinanudenienay
inlulguselev
918N15NUSNEY NUIT nennszllBaduiuifeafissezaenuiu 50% saudunisiiuinwigamngd
15 sspwaidva Jengnmsiiusnuiuiudian 10.7 Ju (Table 37) wasnona3edaanuisaimuIuazuIuse
Igidlongnisiiusneuuaiy
nnsAnwdeiinisiiuineisazeamgiinmuizanlunisiivineinennseiiesdu wuin
& o A 2 v =i a =~ - =
NUNEINTEEEABNUIY 50% Lastiusnufigamgil 15 smiealiss a1unsavsasnisideuan1ngneny
n1siusnuliuIudu wazaendsadeaunsanmuisazuiuselUly nsiiuvinedlusseslnunzay
aunsaananudemelussninsuds Wesnnlinenusazelinasiiszaznisinuifeafiuan iy ey
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Table 34 Water up take (ml) of Orange Curcuma at different harvesting index and storage
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temperature
Harvesting Index Storage temperature Average
15 20 25 (Harvesting Index)
Day1l
50% 8.75 5.48 18.75 11.00 a
70% 8.00 4.85 15.20 9.35a
100% 8.27 5.65 15.38 9.77 a
Average Storage temperature 8.35 5.32 16.44
cv (%) (temperature) = 17.5  cv (%) (Harvesting Index) = 20.4
Day2
50% 645aB 600aB 11.08aA 7.84
70% 733aA 605aA T75bA 7.04
100% 857aA T758aA 7.08 b 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 6.47 a
70% 4.93 4.80 7.70 581a
100% 593 4.50 7.88 6.10 a
Average Storage temperature 5.838B 4.63 C 792 A
cv (%) (temperature) = 9.3 cv (%) (Harvesting Index) = 21.6
Day4
50% 4.68 3.48 10.30 6.15 a
70% 4.10 3.03 10.95 6.02 a
100% 4.15 2.03 11.13 577 a
Average Storage temperature 431B 284 C 10.79 A
cv (%) (temperature) = 15.7  cv (%) (Harvesting Index) = 32.7
Day5
50% 6.98 3.40 7.45 594 a
70% 9.13 4.15 6.50 6.59 a
100% 7.13 4.58 2.75 482 a
Average Storage temperature 7.74 A 4.04 C 5578B

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

Means followed by the same uppercase letter (A, B, C) in the same row and the same lowercase letter

(a, b, ©) in the same column are not significantly different by DMRT (P=0.05)
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Table 35 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 96.96 a
70% 97.10 96.03 94.18 96.52 ab
100% 96.88 96.95 96.80 95.26 b
Average Storage temperature 96.10 AB 95.77B 96.88 A

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 95.57 A 94.26 A 88.94 B
cv (%) (temperature) = 3.2 cv (%) (Harvesting Index) = 2.8
Day3
50% 95.22a A 93.58a A 8258c8B 90.46
70% 9383aA 9168aA 8625b8B 90.58
100% 93.75aA 93.10aA 9153aA 92.79
Average Storage temperature 94.27 92.78 86.78
cv (%) (temperature) = 1.5 cv (%) (Harvesting Index) = 2.0
Day4d
50% 95.03 93.20 82.75 90.33
70% 93.10 90.30 84.22 89.21
100% 93.13 92.05 90.07 91.75
Average Storage temperature 93.75 A 91.85 A 85.68 B

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

Means followed by the same uppercase letter (A, B, C) in the same row and the same lowercase letter

(a, b, ©) in the same column are not significantly different by DMRT (P=0.05)
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Table 36 Flower 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 5.0 5.0 5.0
Day2
50% 4.8 4.8 3.8 4.5
70% 438 a7 4.1 4.5
100% 4.4 a7 2.7 3.9
Average Storage temperature a.7 a.7 35
Day3
50% 438 4.0 3.2 4.0
70% 4.6 3.9 3.5 4.0
100% 4.4 3.9 2.6 3.6
Average Storage temperature 4.6 39 3.1
Dayd
50% a7 3.8 3.0 3.8
70% 4.2 3.8 35 3.8
100% 4.1 3.5 2.0 3.2
Average Storage temperature 4.3 3.7 2.8
Day5
50% 4.4 3.8 2.0 3.4
70% 4.1 3.5 2.6 3.4
100% 3.6 3.6 0.0 24
Average Storage temperature 4.0 3.6 1.5

Flower 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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Table 37 Vase life (day) of harvesting index and Storage temperature for Orange Curcuma

Harvesting index

Storage temperature
50% 70% 100%
15°C 10.7 8.7 8.2
20°C 7.7 7.1 6.8
25°C 5.8 4.8 3.6

Figure 55 Three stages of harvesting; (A) 50%, (B) 70%, (C) 100% storage at 25 °C for 5 days
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Figure 56 Deteriorate for Orange Curcuma
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2.3 MsnagaulsEansnwasazateaiilunisinagnisinuaiunennszideady
nsnagavasazatendl pulsing luniséaagnisinuaiunennszidedu
Unmunisgath eennszileadunnnssuisivinumsgatianniigalutud 2 uasnidetnuatunsy
6 Tu nun lnensuaiuluansazaiensa@nsn Anududu 200 ppm Wual 30 Wi neuyundn
warulutinses ﬁﬂ%mmms@mﬁnmﬂﬁ'qm 15.7 1a5ans wansseg1eiltedAgynieaa (Figure 57A)
oehdlsfmuuiununsgairvesaennssisaduanasesaaidsiientsinuatuuiuiu Ssaonadasiy
Msdenan1nvesnen
nsidsuuUasimidngn aenamamnnssuisinminanasesadeiios Weegnistinuatuasy
6 Tu wuIn MsudiunenluasazatenInTninANUdLNTY 400 ppm WWual 30 w1 neudutn
waruluthnses fdmiinanastionian unndsedieditoddomieadftfunssads (Figure 578)
nmswWasuuUasd wui nswasuulasdvesnadulsziu nasaengnistnuaiunduusefunennseiien
duynnIsuIBUFM1audunT0 GREYED — ORANGE Group 171A — 173B IaAEA18WHUWIEUR RHS
color chart (1986)
ATULUUAMLAR dnvaznsidenannvesennsuivduluseindtnuaiu nudnvaeiide fe 1n
p1maiterfivatendu dalsavatendu nduaenuandlfifiusentn seewy wWudniu uasBuuans
dnwaznsidenanimidesiginuaduasu 4 fu aennszdeduiuiiunenluasazaionsndnin A
Wty 400 pprm Wunan 30 wit Aewhuntnuaiuluiinses ﬁﬁi’mmuummammmﬁqm (Figure 58)
a1gn1sUnuaiu nMsudiueenluasaraenIndesn AUNTY 400 ppm 30 W1t feuthndnuaniuy
Turinses figumgfl 25 ssmuwadoa (Aududuing 80%) forgnsdnuatuuniigaads 12 Su
(Table 38) wagmonaivdsanunsnuiuselfiiontgnstnuasuiuiu mnnisvaassuandliifiuiinis
nsutiunenluaisazaiensadnin auidudu 400 ppm unan 30 wiit Aeuthudnuaiuludi
nses ansagaeensUnuaiuvesnennsdedula

Mnnsvesesandiiui nsudiunenluasazaiensadesn neudaninuaiulutinges
flgnumgi 25 ssmwaldea (AIwduduing 80%) Suavilinenliifsassiafivminanasiosiian
Hosnnindnintasqdunidlui vanseuleififdesiunsgaduedidei shlesenielu
vieddsniaaresiliunadouunamniansaatefesniinutueadd sl wedoudldaiy
(Hemazaily, 2556) dmiunisneassaisazateadl pulsing lun1stineignistinuadiunannszidedy
mudufuresansavanensndnindunze fio 400 ppm FslinagonndasiunsiUdsuwlanimn

an ArzluuANEn wagangnistnuaiuvetlinennsaesviin
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Figure 57 Water uptake (A) and fresh weight (B) of Orange Curcuma with pulsing solution

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

— & —citric acid 400 ppm
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Figure 58 Flower freshness score with pulsing solution for Orange Curcuma
Flower 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%

—e— Control

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

— & —citric acid 400 ppm

Table 38 Vase life (days) 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
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Figure 59 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

Figure 60 Deteriorate for Orange Curcuma
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dunnnssuIsianauuseaunsaiudnendunse GREYED — ORANGE Group 171A - 173B lagldusiu
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drulszneu mszimaluomsiaiuaentyl Paiglilulnsreuwniesnwlasiadne Hreviliinauns
FIYAIVANNITANLUILAZANUT Tapnududuvesimainasenanliiuiaselalimilouiu dmiauin
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Figure 61 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
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Figure 62 Flower freshness score with holding solution for Orange Curcuma
Flower 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%

—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 39 Vase life (days) 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
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Figure 63 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 64 Deteriorate for Orange Curcuma
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Figure 65 Water uptake (A), fresh weight (B) with holding solution for Orange Curcuma

®— Control — & —8-HQS 150 ppm+sucrose 0.5%

@ citric acid 400 ppm —0O— citric acid 400 ppm+8-HQS 50 ppm+sucrose 0.5%

— @ —8-HQS 50 ppm-+sucrose 0.5% =@ citric acid 400 ppm+8-HQS 100 ppm+sucrose 0.5%

-l &HQS 100 ppm+sucrose 0.5% — O - citric acid 400 ppm+8-HQS 150 ppm+sucrose 0.5%
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Figure 66 Flower freshness score with holding solution for Orange Curcuma
Flower 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
1 ! PP —DO— citric acid 400 ppm+8-HQS 50 ppm+sucrose 0.5%

— @ —8-HQS 50 ppm+sucrose 0.5% . .
""" 0 citric acid 400 ppm+8-HQS 100 ppm+sucrose 0.5%

----- - 8HQS 100 ppm+sucrose 0.5% L . i
— O —citric acid 400 ppm+8-HQS 150 ppm+sucrose 0.5%

Table 40 Vase life (days) of Orange Curcuma solution

Treatment Vase life (Days)
Control 15.0
citric acid 400 ppm 17.0
8-HQS 50 ppm + sucrose 0.5% 10.0
8-HQS 100 ppm + sucrose 0.5% 10.0
8-HQS 150 ppm + sucrose 0.5% 11.0
citric acid 400 ppm + HQS 50 ppm + sucrose 0.5% 9.00
citric acid 400 ppm + HQS 100 ppm + sucrose 0.5% 10.0

citric acid 400 ppm + HQS 150 ppm + sucrose 0.5% 11.0
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