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Citric acid 30 mg/liter + Sucrose 10 % 9.93"
LSD, 0.78
C.V. (%) 12.37
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Citric acid 30 mg/liter + Sucrose 10 % 10.93°
LSD, 0.75
C.V. (%) 10.38
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Executive Summary

Research and Development on Postharvest Management of the Royal Project
Cut Flowers

Abstract

Following surveys and data collection from cultivation and postharvest
handling of new breeding rose flowers at Tung Rao Royal Project Development
Center, hydrangeas at Kae Noi Royal Project Development Center, gerberas at
Inthanon Royal Agricultural Station, alstroemerias at Mae Tho Royal Project
Development Center and gloriosa at Nong Khieo Royal Project Development Center.
It was found that cultivation and postharvest handling process, starting from soil
preparation, planting, cultivation, harvesting, postharvest handling as well as modes
of transport to market channels are all different for each individual type of flower.

Surveys of postharvest losses as well as the vase life before and after
improving postharvest handling of these five cut flowers including new breeding
roses, hydrangeas, gerbera, alstroemeria and gloriosa were conducted. The surveys
started on farms through the arrival of the plants at the Chiang Mai Royal Project
shop. With the improved postharvest handling, individual type of these flowers
incurred decreasing losses, while extending their vase life. Before the postharvest
handling improvement, the Prince Dream (Jitra), Prince of Love (Dara), Coral Beauty
and Magenta pink rose had the vase life of 6.73, 6.73, 7.53 and 7.40 days,
respectively. With the improved process and by placing flower stems in a solution of
citric acid with pH of 3 during transport, the vase life was extended to 11.67, 8.93,
10.80 and 9.80 days, respectively. Putting these flowers’ stems in the solution of

AgNO, 150 mg/liter + 8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose 10 %

extended the vase life of these rose flowers to 14.33, 9.93, 10.93 and 11.60 days,
respectively. The improved postharvest handling and transport of hydrangeas by
putting flowers’ stems in plastic tubes containing sodium hypochlorite 100 mg/liter
from farm followed by placing them in a vase with the same chemical at the arrival at
Chiang Mai Royal Project shop could maintain the vase life of white hydrangeas for 8
days, which was not different from its vase life of 7.22 days when putting these
flowers’ stems in the 8-HQS 200 mg/liter + Sucrose 1 % from farm and holding them
in a vase with same mixture. The vase life of the flower was slightly shortened to 6.56
days when they were in 8-HQS 200 mg/liter + Sucrose 1 % from farm followed by
the sodium hypochlorite 100 mg/liter in vase. While before the improvement of
postharvest handling hydrangea had vase life of only 3.89 days. The blue hydrangeas’
vase life is at 8.56 days with the developed process by putting them in the sodium
hypochlorite from farm and holding in the same solution which is similar to its vase
life when using 8-HQS 200 mg/liter + Sucrose 1 % both on farm and vase solution. Its
vase life was slightly shorter at 7 days when placing them in the sodium hypochlorite
100 mg/liter from farm and 8-HQS 200 mg/liter + Sucrose 1 % for holding, while the
vase life without the improved process was only 3.78 days. Supra (pink with gold
color inside), Carambole (red with gold color inside) and Blackjack (dark red color)
gerbera had a prolonged vase life of 21.05, 16.55 and 13 days, respectively with the
improved postharvest handling, while its’ vase life was 17.05, 12.80 and 10.00 days,



respectively without the change in process. Before improving the postharvest
handling process, Everest (white), Bellevue (purple), Mango (yellow) and Saffier
(pink) alstroemeria had a vase life of 7.20, 3.73, 3.47 and 5.40 days, respectively.
With the improved process and pulsing with the solution of 8-HQS 250 mg/liter +
Sucrose 2 % + GAj3 200 mg/liter, its vase life was significantly prolonged to 12.80,
10.60, 9.13 and 10.07 days, respectively. The alstroemeria being treated with 8-HQS
250 mg/liter + Sucrose 2 % + BA 50 mg/liter had extended vase life of 9.20, 7.33,
7.67 and 9.27 days, respectively. The gloriosa in the species of Rothschildiana had its
vase life of only 4 days with the normal postharvest handling process. However, with
the improved technique by pulsing with the solution of 8-HQS 250 mg/liter + Sucrose
5 % and 8-HQS 250 mg/liter + Sucrose 20 %, the vase life was extended to 6.67 and
6.56 days, respectively.



Introduction

Cut flowers are one of key produces that the Royal Project Foundation has
been working to promote and encourage upland farmers to grow as substitute for
traditional opium plants. In the year 2004, there were 624 farmers on the total area of
332.38 rai ,producing cut flowers for sales at the value of 35,091,229.75 baht.
( Development Division Report, The Royal Project Foundation, 2014). Roses,
hydrangeas, gerbera, alstroemeria and gloriosa were among the highest income-yielding
flowers for farmers under patronage of the Royal Project Foundation (Summary of
Sales Value for the year 2014 submitted through the Marketing Division of the Royal
Project Foundation). However, there were still different quality issues related to the
postharvest handling process, such as brown spots on flowers’ petals, wilting, fail to
open and short vase life for roses. Hydrangeas were downgraded in terms of quality,
given brown spots on their petals, wilting flowers, falling of petals, bruising petals and
short vase life. Gloriosa had its problems of bruising petals and short vase life, while
gerberas were also downgraded as a result of falling of petals, fungus infection,
wilting petals and short vase life. Quality issues found for astroemerias included
falling of petals, yellowish and wilting leaves and overmature. Even though quality
issues associated with the postharvest handling did not actually affect sales, it
shortened the vase life. As there were still quality issues associated with postharvest
handling process of the Royal Project Foundation which resulted in the short vase life,
it was important to conduct research to develop appropriate postharvest handling
procedures for flowering plants, aiming at having best practices in postharvest
handling of the Royal Project flowers. The best practices needed to start from the
fields through the arrival of the flower at the Chiang Mai Royal Project shop, then
they needed to prolong the vase life of these flowers as well. The research started
from a survey and data collection of pre- and postharvest handling, analyzing data to
improve and increase effectiveness of both pre- and postharvest handling processes,
and applying best practices to maintain quality, reduce losses and extend the vase life.

Research Objective

To conduct the research in order to develop postharvest handling procedures that
are appropriate for the five cut flowers of the Royal Project
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Research Methodology

1. Studies on postharvest handling of the Royal Project Development Center’s flowers

1) Survey and data collection for postharvest handling of the Royal Project
Development Center’s flowers: conducting surveys, observing and interviewing
farmers, Development Centers’ staff, and Packing House operators, as well as
collecting information from cultivation areas where farmers grow new breeding of
roses, hydrangeas, gerberas, alstroemerias and gloriosa.

2) Losses surveys of flowering plants taking place during the postharvest
handling starting on farms through the arrival at the Chiang Mai Royal Project shop:
The survey was conducted at each stage of postharvest handling, and loss information
of each individual flower in a container was recorded. Loss data was reported
according to a classification of losses, i.e. the flower itself, leaves and the stem of
each individual flower, and the data was then sub-classified by causes as flowering
plants moved to different stages of the postharvest handling. At the end, the final data
of products available for sales was recorded.

3) Study on vase life: put flowers that were damage free in a vase containing
distilled water to measure their vase life.

4) Data summary and analysis: categorize causes of flower losses, and those
affecting the vase life, followed by calculation of a loss percentage at each stage of
postharvest handling process.

2. Suggest recommendations for improving postharvest handling to increase an
overall efficiency in cut flower postharvest handling of the Royal Project
Development Centers, and for extending the vase life.

1) Propose solutions to minimize loss of flowers at each stage of the
postharvest handling and may suggest use of chemicals in the postharvest handling
process to prolong the vase life.

2) Verify proposed solutions, record losses taking place, and compare the
results before and after the postharvest handling process is changed.
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Research Results

1. Surveys and data collection for farmers’ cultivation and the postharvest handling of
new breeding of roses, hydrangeas, gerberas, alstroemerias and gloriosa.

Surveys and data collection of new breeding of roses, hydrangeas, gerberas,
alstroemerias and gloriosa were conducted by observing, examining and interviewing
farmers, staff of the Royal Project Development Center, staff of the Chiang Mai Royal
Project Produce Center, and sales staff of the Chiang Mai Royal Project Shop. The survey
found that an individual flowers was subject to different cultivation and postharvest
handling processes, starting from soil preparation, planting, caring, harvesting,
postharvesting as well as mode of transport to market channels and sales.

2. Surveys of the postharvest handling of flowers, starting on farms through the
arrival at the Chiang Mai Royal Project Shop. Consequently, compare the results
before and after the improvements of postharvest handling process.

Postharvest Losses Surveys and Vase Life of New Breeding Roses before and after
Improvement of Postharvest Handling Process

Research Site: The Royal Project Development Center Tung Rao, The Chiang Mai
Royal Project Produce Center and The Chiang Mai Royal Project
Shop

Postharvest Losses Surveyvs and Vase Life of Prince Dream (Jitra) Roses

Before improving the postharvest handling on farms, losses of Prince Dream
roses included flower damage of 11.11 % due to traces of insect damage on petals and
wrong maturity stage from the set index. Farmers normally pick the flowers based on
maturity index which they saw through flowers’ foam wraps. So, this may result in the
wrong dicision to cut flower. Losses of leaves and stems as a result of thorn scratches
during cultivation and gathering of the produce from farms to primary quality control
station were found at acceptable rate for sales. After improving postharvest handling
process, there were 1.66 % of loss found due to traces of insect damage on petals.
This loss was caused by picking flowers through foam wraps which left those traces
unseen. Losses of leaves and stems were also improved after changes of the
postharvest handling process.

Before the improved postharvest handling of Prince Dream roses, flower
losses were found at 16.66 % from insect damage. With the improved process, no
losses were detected, given a more careful treating at each steps of the postharvest
handling.

Losses of Prince Dream roses found at the Chiang Mai Royal Project Produce
Center before improvements of the postharvest handling was 25.00 % which was
flower losses associated with lesions, bruising and tearing of petals. However, losses
of leaves and stems found at the Royal Project Development Center were
insignificant, and had no impact to neither overall flower quality nor sales. After the
postharvest handling improvement, no losses were found at the Chiang Mai Royal
Project Produce Center.
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Postharvest loss surveys of Prince Dream roses at the Chiang Mai Royal
Project shop did not witness losses before and after the improvement. However,
managing flowers seemed less careful with brunching the flowers, leave decorating,
re-bunching and covering with plastic wraps, which led to breaking petioles and leave
scratches. Some flowers lost too many leaves, and only one or two were left,
resulting in a shortening shelf life and vase life.

The vase life of Prince Dream roses was 6.73 days after going through the
traditional wet postharvest transportation starting on farms to the arrival of the Chiang
Mai Royal Project shop by putting flower stems in distilled water. With the improved
postharvest handling process by placing the flowers’ stems in citric acid pH 3, starting
from the Royal Project Development Center to the Chiang Mai Royal Project Produce
Center, the vase life was extended to 11.67 days. And the flowers with their stems
being placed in the solution of AgNO; 150 mg/liter+8-HQS 400 mg/liter+Citric acid
30 mg/liter+Sucrose 10 % had it longer vase life of 14.33 days.

The Vase Life of Prince Dream ( Jitra) Roses: Before and After Improving the
Postharvest Handling

Postharvest Handling Process V(E‘SZ;I;"
Before Improvement of Postharvest Handling 6.73¢
Improved Process with Wet Transport by Using Citric acid pH 3 11.67°
Improved Process with Wet Transport by Using AgNO3 150
mg/liter + 8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose
10 % 14.33%
LSDo.05 0.77
C.V. (%) 9.55

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveyvs and Vase Life of Prince of Love (Dara) Roses

Loss surveys of Prince of Love (Dara) on farms before improving the
postharvest handling process showed the flower loss at 17.97 % due to insect damage
on petals and the wrong maturity index stage from the set index due to the fact that
farmers picked flowers based on what they saw through foam wraps. However, losses
of leaves and stems due to thorn scratches were at acceptable level without affecting
overall quality, even though their shelf and vase life might be shortened. With the
improved postharvest handling, the loss found was 4.16 % as a result of the wrong
maturity index stage from the set index, or budding flowers. Losses of leaves and
stems were decreasing following the improved process.

Flower losses of Prince of Love roses found at the Royal Project Development
Center counted 4.10 % before the process improvement, with deformed petals and
sizes from what were indicated in the standard quality manual. Leave and stem losses
from thorn scratches occurring during the postharvest handling process were
acceptable and did not impact overall quality or sales, although the shelf and vase life
was shortened. With the improved postharvest handling, no losses were found.

No losses of the Prince of Love roses were reported at the Chiang Mai Royal
Project Produce Center before and after improvement of the postharvest handling.
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The loss of the Prince of Love roses at the Chiang Mai Royal Project shop was
found at 5.00 % before the improvement of postharvest handling. The loss found was
inner petals showing sign of diseases, breaking petioles and bruising leaves due to
ineffective handling. However, these losses were acceptable in term of overall quality
and for sales purpose. With the postharvest handling improvement, no losses were
found. The breaking petioles and bruising leaves which were associated with the
handling of the shop staff were decreasing after the improvement.

In comparing losses of the Prince of Love roses going through the postharvest
handling with wet transport starting from farms to the arrival of the Chiang Mai Royal
Project shop, it was found out that placing flowers’ stems in a vase containing Citric
acid pH 3 from the Royal Project Development Center to the Chiang Mai Royal
Project Produce Center could prolong the vase life to 8.93 days, and the ones putting
in the solution of AgNOs; 150 mg/liter+8 -HQS 4 0 0 mg/liter+Citric acid 3 0
mg/liter+Sucrose 10 % had a vase life of 9.93 days, while the flowers had the vase
life of only 6.73 days before the postharvest handling improvement.

The Vase Life of Prince of Love ( Dara) Roses: Before and After Improving the
Postharvest Handling

Postharvest Handling Process V(a[s)z;l)f ¢
Before Improvement of Postharvest Handling 6.73°
Improved Process with Wet Transport by Using Citric acid pH 3 8.93P
Improved Process with Wet Transport by Using AgNO3 150 mg/liter
+ 8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose 10 % 9.93%
LSDo.05 0.78
C.V. (%) 12.37

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of the Coral Beauty Roses

Before improving the postharvest handling process, Coral Beauty roses going
through the postharvest handling from farms generally had no losses found, except for
insignificant leave losses which had no effects on the overall quality of the roses,
since growers could just easily remove them. However, this loss negatively affected
shelf and vase life of the flower, With the improved postharvest handling, the loss
was found at 4.16 % from insect damage traces on petals. This loss was a result of
growers picking flowers through foam wraps which could keep spots out of their
sights.

The loss of Coral Beauty roses found at the Royal Project Development Center
before the improvement of the postharvest handling was wrong maturity flower at
23.07 %. This loss was a result of picking flowers through foam wraps which
prevents the farmers from selecting flowers with appropriate maturity in accordance
with the set index. Leave and petiole losses due to thorn scratches were at acceptable
level in term of overall quality and sales purpose. After the improved postharvest
handling process, no losses was found since staff was more careful in managing
flowers during the postharvest handling.
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Loss surveys of the Coral Beauty roses at the Chiang Mai Royal Project
Produce Center indicated no losses before and after improvement of the postharvest
handling process.

Postharvest losses of 20 % for the Coral Beauty roses before the postharvest
handling process were too much opening flowers over the standard quality scale,
wilting petals and losses of leaves due to breaking petioles, bruising leaves and leave
scratches. Losses of leaves were a result of postharvest handling process. However,
these losses were acceptable in term of overall quality and for sales purpose, but the
shelf and vase life could be shortened. With the improved postharvest handling, no
losses were reported at the Chiang Mai Royal Project shop, and losses associated with
the handling were decreasing.

The improved postharvest handling enabled longer vase life of the Coral
Beauty roses than being treated with the traditional postharvest handling (before
improving the postharvest procedures). Roses treated under the improved postharvest
process through wet transport from the Royal Project Development Center to the
Chiang Mai Royal Project Produce Center had the vase life of 10.80 days for those
having their stems soaked in citric acid solution with pH of 3, and 10.93 days with
those in AgNO3 150 mg/liter + 8 -HQS 4 00 mg/liter + Citric acid 3 0 mg/liter +
Sucrose 10 % . The roses treated under the traditional postharvest handling had the

vase life of 7.53 days.

The Vase Life of Coral Beauty Roses: Before and After Improving the Postharvest
Handling

Postharvest Handling Process Vgse Life
(Days)
Before Improvement of Postharvest Handling 7.53b
Improved Process with Wet Transport by Using Citric acid pH 3 10.80?
Improved Process with Wet Transport by Using AgNO3 150 mg/liter
+ 8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose 10 % 10.93°
LSDy.0s 0.75
C.V. (%) 10.38

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of the Magenta Pink Rose

No losses were generally found for Magenta Pink roses on farms before and
after improvement of the postharvest handling. However, part of leaves and flower
stems had scratches taking place during cultivation and gathering of flowers on farm,
which were at acceptable level, and did not generally have negative effects in terms of
quality and sales. But these defects might negatively affect the vase life of the
flowers. With the improved postharvest handling process, leave and stem defects
were reduced compared with what was before the improvement.

According to surveys of the postharvest losses of Magenta Pink roses at the
Royal Project Development Center, there was 10.00 % of flower losses due to wrong
maturity flowers from the set index and petals with defect from plant diseases. With
the improvement of the postharvest handling, no losses were reported at the Royal
Project Development Center.
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Before the improvement in the postharvest handling, the Magenta Pink roses
had flower losses of 15.00 % at the Chiang Mai Royal Project Produce Center. These
losses included overmature from the set index and breaking petals. And insignificant
losses of leaves and petioles were additionally found with the postharvest handling at
the Royal Project Development Center, which had no negative effects in terms of
overall quality and sales. After the postharvest handling improvement, the Magenta
Pink roses had a minor loss of only 0.83 % from breaking flower neck. Slight losses
related to leaves and stems could still be found during the postharvest handling at the
Royal Project Development Center.

The pre-improved postharvest loss surveys of the Magenta Pink roses at the
Chiang Mai Royal Project shop showed the loss of 30.00 % with overmature from the
set index and tearing petals. Additional losses such as breaking petioles, bruising and
scratching leaves and losses of leaves from stems were also found at the shop as a
result of less careful handling procedures. These losses affected shorter shelf and
vase life of the roses. However, with the improvement of postharvest handling, no
losses were found at the Chiang Mai Royal Project shop with the more careful
handling process.

The vase life of the Magenta Pink roses with the wet transport by soaking the
stems in distilled water from farms to the arrival at the Chiang Mai Royal Project
shop was 7.40 days. With the improved postharvest handling using solution of Citric
acid pH 3 for transport from the Royal Project Development Center to the Chiang Mai
Royal Project Produce Center, the vase life was prolonged to 9.80 days, and with the
wet transport using AgNO3 1 50 mg/litert8 -HQS 4 0 0 mg/liter+Citric acid 3 0
mg/liter+Sucrose 10 %, the vase life was even longer to 11.60 days.

The Vase Life of Magenta Pink Roses: Before and After Improving the Postharvest
Handling

Postharvest Handling Process V(agz)in)fe
Before Improvement of Postharvest Handling 7.40°
Improved Process with Wet Transport by Using Citric acid pH 3 9.80%
Improved Process with Wet Transport by Using AgNO3 150 mg/liter
+ 8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose 10 % 11.60*
LSDo.05 0.64
C.V. (%) 9.04

Remark: Different letters in the same column denote significant differences at P = 0.05
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Postharvest Losses Surveys and Vase Life of Hydrangeas before and after
Improvement of Postharvest Handling Process

Research Site:  The Royal Project Development Center Kae Noi, The Chiang Mai
Royal Project Produce Center and The Chiang Mai Royal Project
Shop

Postharvest Losses Surveys and Vase Life of White Hydrangeas

Postharvest loss surveys of the white hydrangeas from farms and packing
house of Kae Noi Royal Project Development Center before and after the improved
postharvest handling showed that there were no losses found since farmers cut only
good quality flowers and were careful in handling. Those flowers with defects or
short of quality were left on farms and cut off afterwards. Farmers’ hydrangeas
growing areas was 50-100 meter away from the packing house which allowed
immediate transport of the flowers to the station, and with the improved postharvest
handling, more careful handling steps were conducted.

At the Chiang Mai Royal Project Produce Center and the Chiang Mai Royal
Project Shop, no losses were found for white hydrangeas. The white hydrangeas had
no postharvest losses of flowers, leaves and petioles, and all of the flowers received
from the Royal Project Development Center can be sold to the Royal Project’s
customers.

For vase life testing purpose, white hydrangeas from Kae Noi Royal Project
Development Center which went through all postharvest handling procedures from
farms to the arrival of the Chiang Mai Royal Project shop were used to compare the
vase life with those going through traditional postharvest. The flowers’ stems were
put in plastic tubes containing chemicals solutions from farms, followed by placing
them in a vase with chemical solutions, it was found out that white hydrangeas” stems
that was in the solution of Sodium hypochlorite 100 mg/liter from farms and the same
solution in a vase had the vase life of 8 days, which was somewhat similar to the vase
life of 7.22 days for the flowers treated with the solution of Sodium hypochlorite 100
mg/liter in the plastic tube followed by applying the solution of 8-HQS 200 mg/liter +
Sucrose 1 % in a vase. Meanwhile, white hydrangeas first treated with the solution of
8-HQS 200 mg/liter + Sucrose 1 %, following by the Sodium hypochlorite 100
mg/liter in a vase, the vase life was 6.56 days. The white hydrangeas which were
treated in a vase with the solution of Citric acid solution with pH of 4 following the
solution of Citric acid solution with pH of 4 in a tube, the vase life was quite short at
3.78 days. White hydrangeas treated with distilled water in tubes followed by
distilled water in a vase, the vase life was 4.56 days. While white hydrangeas which
were treated with either Sodium hypochlorite 100 mg/liter, Citric acid solution with
pH of 4, 8-HQS 200 mg/liter + Sucrose 1 % in tubes, followed by distilled water in a
vase, the vase life would be 3.22, 2.44 and 2.67 days, respectively. White hydrangeas
with the traditional postharvest handling had the vase life of 3.89 days.
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The Vase Life of White Hydrangeas: Before and After Improving the Postharvest
Handling

Postharvest Handling Process V&S)z}]:sl)fe
Before Improvement of Postharvest Handling 3.89¢
Distilled water = Distilled water 4.56°
Sodium hypochlorite 100 mg/liter = Distilled water 3.204
Citric acid pH 4 - Distilled water 2.44¢
8-HQS 200 mg/liter + Sucrose 1 % —> Distilled water 2.67°
Sodium hypochlorite 100 mg/liter = Sodium hypochlorite
100 mg/liter 8.00*
Citric acid pH 4 - Citric acid pH 4 3.78%
8-HQS 200 mg/liter + Sucrose 1 % = Sodium hypochlorite
100 mg/liter 6.56°
8-HQS 200 mg/liter + Sucrose 1 % = 8-HQS 200 mg/liter +
Sucrose | % 7.22%
LSDy.05 0.93
C.V. (%) 20.99

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of Blue Hydrangeas

Postharvest loss surveys did not showed any losses on farms before and after
improvement of the postharvest handling since the farmers cut only flowers that met
quality standards and were careful in handling steps. The growing area of blue
hydrangeas were also close to the packing house of the Development Center which
enabled the flowers to the packing house immediately after harvest.

Before the postharvest handling improvement, the blue hydrangeas incurred
flower loss at 18.18 %, including brown spots on petal of floret in the inflorescence.
This loss had negatively affected sales. With the improved postharvest handling, no
losses were detected because staff were more careful in handling steps.

No postharvest losses were detected before and after the postharvest handling
at the Chiang Mai Royal Project Produce Center and the Chiang Mai Royal Project
Shop, and all blue hydrangeas received from the Royal Project Development Center
could be all sold.

With the postharvest handling improvement by putting flowers’ stems in
plastic tubes containing chemical solution from farms to the arrival at the Chiang Mai
Royal Project Shop, followed by placing them in a vase at the Chiang Mai Royal
Project Produce Center, the vase life was then compared with the flowers with
traditional postharvest handling. According to the research, blue hydrangeas of Kae
Noi Royal Project Development Center whose stems were put in plastic tubes
containing solution of Sodium hypochlorite 100 mg/liter, followed by placing them in
a vase containing the solution of Sodium hypochlorite 100 mg/liter had the vase life
of 8.56 days. This vase life was similar to those being put in tubes with the solution
of 8-HQS 200 mg/liter + Sucrose 1 %, followed by being placed in a vase with the
same solution of 8-HQS 200 mg/liter + Sucrose 1 %. Meanwhile, blue hydrangeas
with stems putting in a vase containing plastic tubes with the solution of Sodium
hypochlorite 100 mg/liter following the process of infusing them in the solution of 8-
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HQS 200 mg/liter + Sucrose 1 % had a shorter vase life of 7 days. The blue
hydrangeas treated with citric acid solution with pH of 4 in tubes and with the same
solution in the vase had a much shorter vase life of only 4.33 days. The flowers with
their stems in tubes containing the solution of Sodium hypochlorite 100 mg/liter or
Citric acid solution with pH of 4 or 8-HQS 200 mg/liter + Sucrose 1 %, followed by
being treated in distilled water in a vase, had a vase life of 4.78, 4.11 and 4.11 days,
respectively. The blue hydrangeas being infused with distilled water in tubes and also
retreated with distilled water in a vase had a vase life of 4 days, while the traditional
postharvest handling could maintain its vase life for only 3.78 days.

The Vase Life of Blue Hydrangeas: Before and After Improving the Postharvest
Handling

Postharvest Handling Process V(agz)in)fe
Before Improvement of Postharvest Handling 3.78¢
Distilled water = Distilled water 4.00%
Sodium hypochlorite 100 mg/liter = Distilled water 4.78°¢
Citric acid pH 4 = Distilled water 4,11
8-HQS 200 mg/liter + Sucrose 1 % —> Distilled water 4.11¢
Sodium hypochlorite 100 mg/liter 2 Sodium hypochlorite
100 mg/liter 8.56%
Citric acid pH 4 > Citric acid pH 4 4.33¢
8-HQS 200 mg/liter + Sucrose 1 % > Sodium hypochlorite
100 mg/liter 7.00P
8-HQS 200 mg/liter + Sucrose 1 % = 8-HQS 200 mg/liter +
Sucrose 1 % 8.56°
LSDo.05 0.81
C.V. (%) 15.74

Remark: Different letters in the same column denote significant differences at P =0.05

Postharvest Losses Surveys and Vase Life of Gerberas before and after Improvement
of Postharvest Handling Process

Research Site:  The Inthanon Royal Agricultural Station, The Chiang Mai Royal
Project Produce Center and The Chiang Mai Royal Project Shop

Postharvest Losses Surveyvs and Vase Life of Supra (pink with gold color inside)
Gerberas

According to postharvest loss surveys of Supra (pink with gold color inside)
Geberas on farms, before the improved process of postharvest handling, there was
flowers” stem loss of 3.63 % due to length of stems not meeting set quality standard
size. This loss was a result of farmers picking gerberas based only on diameters of
the flowers themselves without taking into accounts the length of stems. However, no
flower losses were found since the farmers cut flowers in accordance with sizes and
opening stage as recommended by the Royal Project’s extension workers, while




flowers with defects or short of quality were left on farms and cut off afterwards.
With the improved postharvest handling process, no flower losses were found on
farms because growers were provided with recommendation related to maturity index
in accordance with the Royal Project quality standard. The growers also exercised
cautious flower harvesting process.

Loss surveys at the Royal Project Development Center of Supra gerberas
before postharvest handling improvement was found at 5 % from flower losses due to
falling petals and significant insect damage which made it impossible for sales. In
addition, the flowers’ quality were mixed with lower classes at 47.50 %, so when the
produce were delivered to the Chiang Mai Royal Project Produce Center for sales,
gerberas were downgraded. However, they could still be sold. With the improved
postharvest handling, the loss of flowers’ stems was found at 1.81 % as a result of
splitting stems and then breaking. The breaking was a result of putting the stems in
the solution of Sodium hypochlorite for over 12 hours. Therefore, infusing the stems
in such solution should be less than 12 hours.

After going through postharvest handling at the Chiang Mai Royal Project
Produce Center, no losses of the Supra gerberas were found before and after the
postharvest handling improvement.

The flowers at the Chiang Mai Royal Project Produce Center before the
improved process incurred no losses. However, with the improved process, there was
stem losses at 0.90 % as a result of breaking stems which taking place immediately
after Supra gerberas were delivered from the Royal Project Development Center to
the Royal Project Produce Center with the stems infusing in the solution of Sodium
Hypochlorite for over 12 hours. So, it was recommended that soaking the gerbera
stem in such solution should must not exceed 12 hours.

Postharvest loss surveys of the Supra gerberas at the Chiang Mai Royal
Project shop showed no losses before and after improvement in postharvest handling.

A study of postharvest losses of Supra gerberas from farms to the arrival at the
Chiang Mai Royal Project shop to compare the vase life before and after improvement
of the postharvest handling found that the improved postharvest handling had longer
vase life of 21.05 days as opposed to 17.05 days before the improvement.

The Vase Life of Supra (pink with gold color inside) Gerberas: Before and After
Improving the Postharvest Handling

Postharvest Handling Process V&S)Z;l)fe
Before Improvement of Postharvest Handling 17.05°
After Improvement of Postharvest Handling 21.05%
2-Tail Sig 0.00

Remark: Different letters in the same column denote significant differences at P =0.05

Postharvest Losses Surveys and Vase Life of Carambole (red with gold color inside)
Gerberas

Before the postharvest handling of the Carambole (red with gold color inside)
gerberas on farms had flower losses of 4.66 % due to falling petals which prevented
them for sales purpose. And after the postharvest improvement, no losses were found
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since farmers harvested the flowers in accordance with maturity index set by the
Royal Project and they exercised cautious handling process.

Before the improved postharvest handling of the Carambole gerberas at the
Royal Project Development Center, the gerberas had stem losses of 13.33 % as a
result of small flower necks and brownish spots caused by fungi. After the process
improvement, no postharvest losses were found because farmers used cautious
exercise in the harvesting process and only cut the quality flowers from farms.

The postharvest losses of Carambole gerberas at the Chiang Mai Royal Project
Produce Center before the improved postharvest handling were found at 2.30 % due
to breaking stems around the flower necks. And no losses were found after the
improved postharvest handling with careful havesting and placing flowers’s stems in
the solution of sodium hypochlorite at the Royal Project Development Center for less
than 10 hours.

The postharvest loss surveys of the Carambole gerberas at the Chiang Mai
Royal Project shop showed flowers’ stem losses at 5.00 % due to breaking stems.
After the postharvest improvement, no losses were reported at the shop.

The postharvest surveys of Carambole (red with gold color inside) gerberas
from farms to the arrival of the Chiang Mai Royal Project shop compared the vase life
of the flowers by putting them in a vase to see results before and after the improved
postharvest handling. The surveys indicated that the improved postharvest handling
of the Carambole (red with gold color inside) gerberas had the vase life of 16.55 days
as opposed to the vase life of 12.80 % before the improvement.

The Vase Life of Carambole (red with gold color inside) Gerberas: Before and After
Improving the Postharvest Handling

Postharvest Handling Process asigLitg
(Days)
Before Improvement of Postharvest Handling 12.80°
After Improvement of Postharvest Handling 16.55%
2-Tail Sig 0.00

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of Blackjack (dark red color) Gerberas

Postharvest loss surveys of the Blackjack gerberas on farms revealed flower
stem losses before the postharvest handling improvement at 5.45 % due to the length
of stems shorter than the set standard quality. After the postharvest handling
improvement, there were no losses of the Blackjack gerberas found since farmers
received recommendations on the harvesting index in accordance with required
quality standards, and on cautious postharvest handling procedures.

After the postharvest handling at the Chiang Mai Royal Project Produce
Center and at the retail shop, no losses were reported before and after the improved
postharvest handling since the cultivation processes were carefully conducted.

However, the vase life of the Blackjack gerberas after the improved
postharvest handling was longer at 13 days, as opposed to 10 days before the
improved process.




a4

The Vase Life of Blackjack (dark red color) Gerberas: Before and After Improving
the Postharvest Handling

Postharvest Handling Process VFSZ;I)&
Before Improvement of Postharvest Handling 10.00
After Improvement of Postharvest Handling 13.00
2-Tail Sig 0.00

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of Alstroemerias before and after
Improvement of Postharvest Handling Process

Research Site: The Royal Project Development Center Mae Tho, The Chiang Mai
Royal Project Produce Center and The Chiang Mai Royal Project
shop

Postharvest Losses Surveys and Vase Life of Everest (white color) Alstroemerias

No flower and stem losses were reported for Everest (white) alstroemerias on
farms before and after the postharvest handling improvement. This was because
farmers only cut and gather the flowers for sending to the Packing Station of the
Royal Project Development Center, without cutting, trimming or classifying quality of
the flowers on farms. Farmers also selected only good quality flowers from farms
before delivering to the Royal Project Development Center for such procedures
including cutting, trimming and classifying quality. Therefore, losses were generally
found there. However, the insignificant leave loss from flower inflorescences as a
result of inflorescence removal through net that straighten stems was found at an
acceptable level in terms of quality and sales. However, the leave loss affected a vase
life. The data showed that the vase life of Everest (white) alstroemerias was shorter.
With the improved postharvest handling by selecting only quality flowers in
accordance with the standard index and careful handling procedures, leave
losses/breaking from flower inflorescences were decreasing.

Postharvest loss surveys of the Everest alstroemeiras at the Royal Project
Development Center before the improved postharvest handling showed flower losses
of 22.17 %. The losses included smaller size than the standard, wrong maturity
flowers, twisted and length of flower stems shorter than required quality standard
stated in the quality manual. After the postharvest handling improvement, no losses
were found with the cautious harvesting procedures, and cutting of the flowers on
farms according to the standard index.

The postharvest loss surveys of the Everest alstroemerias the Chiang Mai
Royal Project Produce Center and at the Chiang Mai Royal Project shop showed that
no losses were found before and after the postharvest handling. Only minor losses
from breaking leaves on inflorescences were found, but it did not affect the overall
quality of the flowers so the flowers were acceptable for quality and sales
accordingly. However, with the improved postharvest handling, losses from breaking
leaves on the inflorescences were significantly reducing.
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A study of the Everest (white) alstroemerias’ vase life before and after the
improved postharvest handling from farms to the arrival at the Chiang Mai Royal
Project shop indicated that flowers with stems putting in distilled water had the vase
life of 7.2 days before the improved postharvest handling process. With the improved
postharvest process by pulsing flowers with chemical solution of 8-HQS 250 mg/liter
+ Sucrose 2 % + GA3 200 mg/liter at the Royal Project Development Center for 4-6
hours before being delivered to the Chiang Mai Royal Project Produce Center, the
vase life was significantly extended to 12.8 days. The Everest alstroemerias which
were treated with the solution of 8-HQS 250 mg/liter + Sucrose 2 % + BA 50 mg/liter
had the vase life of 9.2 days.

The Vase Life of the Everest (white color) Alstroemerias: Before and After Improving
the Postharvest Handling

Postharvest Handling Process V;lsz;l)fe
Before Improvement of Postharvest Handling 7.20°
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + GA3 200 mg/liter 12.80%
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + BA 50 mg/liter 9.20°
LSDo.05 0.87
C.V. (%) 12.20

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of Bellevue (purple color) Alstroemerias

The Bellevue (purple) alstroemerias had no postharvest losses on farms before
and after the postharvest handling improvement since farmers only harvested and
gathered the flowers, without cutting, trimming and classifying quality before
forwarding to the packing house of the Royal Project Development Center.
Therefore, losses of alstroemerias were, instead, found at the packing house of the
Royal Project Development Center. However, minor leave losses incurred during
cultivation as a result of partially breaking leaves on flower inflorescences being
pulled through stem supporting net. However, this loss had no negative effects on the
overall quality, and the flowers could still be sold. The loss yet affected shorter shelf
and vase life of the Bellevue alstroemerias. After the postharvest handling
improvement, leave losses on flower inflorescences were decreasing.

Losses of the Bellevue alstroemerias at the Royal Project Development Center
before the improved postharvest handling were at 22.08 % including sizes smaller
than the standard index, and overmature flowers than what was required. This loss
was a result of farmers cutting flowers at the inappropriate time, twisted and short
flower inflorescences than what were specified in the quality manual. With the
improved postharvest handling, no losses at the Royal Project Development Center
were found since farmers exercised more cautions in all cultivation steps, and they cut
only flowers at an appropriate opening stage on farms.

The postharvest loss surveys of the Bellevue alstroemerias at the Chiang Mai
Royal Project Produce Center and the Chiang Mai Royal Project shop indicated no
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losses before and after the improvement of postharvest handling. A minor loss found
was leave loss on inflorescences as a result of harvesting process. However, this loss
did not negatively affect overall flowers’ quality and sales. However, with the
postharvest handling improvement, the leave loss earlier found was decreasing.

As to the comparison of the Bellevue (purple color) alstroemerias’ vase life
after postharvest handling from farms to the arrival at the Royal Project Chiang Mai
Shop, the vase life after improvement of the postharvest handling by treating them
with 8-HQS 250 mg/liter + Sucrose 2 % + GA3 200 mg/liter was 10.6 days while
those treated with 8-HQS 250 mg/liter + Sucrose 2 % + BA 50 mg/liter had a shorter
vase life of 7.33 days. Meanwhile, the postharvest handling before improvement was
only 3.73 days.

The Vase Life of the Bellevue (purple color) Alstroemerias: Before and After
Improving the Postharvest Handling

Postharvest Handling Process Vél[s)z)l;l)fe
Before Improvement of Postharvest Handling 3.73¢
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + GA3 200 mg/liter 10.60°
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + BA 50 mg/liter 7.33°
LSDo o5 0.51
C.V. (%) 9.52

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of Mango (vellow color) Alstroemerias

Postharvest loss surveys of the mango alstroemerias on farms indicated that no
losses, both flowers and their stems, were found before and after the improved
postharvest handling technique. This is because farmers only harvest and gather
flowers for delivering to the packing station of the Royal Project Development
Center. However, there was a minor loss of partial leaves on flower inflorescences
due to leaves being pulled through the supporting net that helped straighten flower
stems. The loss had no negative impacts on overall quality or sales of the Mango
alstroemerias, even though it affected shorter shelf or vase life of the flower. With the
improved postharvest handling technique, the loss of leaves on flower inflorescences
was decreasing as compared with that before the improvement.

The postharvest loss survey of the Mango alstroemerias at the Royal Project
Development Center before the improved technique indicated the flower loss of 17.89
% due to smaller sizes and more opening than the quality standard specification, as
well as minor leave losses from havesting. However, these losses had no negative
impact on overall quality and sales of the flower. With the postharvest improved
technique, no losses were reported, given more cautious harvesting process and
cutting of only good quality produce from farms.

At the Chiang Mai Royal Project Produce Center and the Chiang Mai Royal
Project shop, the postharvest loss survey found no losses before and after the
improved postharvest handling. The only insignificant loss reported was a partial
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leave loss from the flower inflorescences during harvesting process. This loss was
significantly reducing with the improved postharvest handling techniques. The
improved postharvest handling technique for the Mango alstroemerias by pulsing the
flower with chemical solution at the royal Project Development Center for 4-6 hours
before delivering them to the Chiang Mai Royal Project Produce Center significantly
prolonged the flower vase life of the flower. The Mango alstroemerias pulsing with
the solution of 8-HQS 250 mg/liter + Sucrose 2 % + GA3 200 mg/liter had the vase
life of 9.13 days, while those being treated with 8-HQS 250 mg/liter + Sucrose 2 % +
BA 50 mg/liter had a slightly shorter vase life of 7.67 days. Meanwhile, the
traditional postharvest handling could maintain the vase life for only 3.47 days.

The Vase Life of the Mango (yellow color) Alstroemerias: Before and After
Improving the Postharvest Handling

Postharvest Handling Process Vél[s)z)l;l)fe
Before Improvement of Postharvest Handling 347°
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + GA3 200 mg/liter 9.13%
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + BA 50 mg/liter 7.67°
LSDo.o05 0.49
C.V. (%) 9.90

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of Saffier (pink color) Alstroemerias

The postharvest loss survey of the Saffier (pink) alstroemerias on farms
indicated no losses of the flower before and after the improved postharvest handling
technique, given the fact that growers only harvest and gather the produce before
delivering them to the packing house of the Royal Project Development Center,
without trimming or classifying quality on farms. However, the survey showed minor
leave losses of flower inflorescences as a result of pulling them through the net that
supported flower stems.  The loss was insignificant but it had no impact on overall
quality and sales, even it affected the vase life of the flower. However, the
postharvest handling improvement of the Saffier alstroemerias helped reduce breaking
of leaves.

The postharvest loss survey at the Royal Project Development Center before
the improved technique indicated the flower loss of 21.67 %, given smaller sizes and
more opening flowers than required quality standard. Also, there were breaking
leaves occurring during the harvesting. Again, these losses neither affected overall
quality nor sales. With the postharvest handling improvement, the loss of the Saffier
alstroemerias was found at 4.16 % due to small-sized flowers than the set standard.
This was because farmers cut flower inflorescences that were mixed in qualities from
farms. The loss was decreasing with the improved postharvest handling techniques.

At the Chiang Mai Royal Project Produce Center and the Chiang Mai Royal
Project shop, the Saffier alstroemeria had no losses reported, except for a minor loss
as a result breaking leaves from flower inflorescences. The improved postharvest
handling technique helped reduce the leave loss.
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The vase life survey of the Saffier alstroemerias after the postharvest handling
from farms to their arrival at the Chiang Mai Royal Project shop to compare the vase
life of flowers treated with distilled water before and after the improved postharvest
technique indicated the vase life of 5.4 days. Those flowers pulsing with chemical
solution at the Royal Project Development Center for 4-6 hours before being
delivered to the Chiang Mai Royal Project Produce Center had a significant longer
vase life of 10.07 days when pulsing with 8-HQS 250 mg/liter + Sucrose 2 % + GA3
200 mg/liter. The flowers pulsing with 8-HQS 250 mg/liter + Sucrose 2 % + GA;
200 mg/liter had a vase life of 9.27 days.

The Vase Life of the Saffier (pink color) Alstroemerias: Before and After Improving
the Postharvest Handling

Postharvest Handling Process V(agz)in)fe
Before Improvement of Postharvest Handling 5.40¢
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + GA3 200 mg/liter 10.07%
Improved Process by Pulsing with 8-HQS 250 mg/liter + Sucrose 2
% + BA 50 mg/liter 9.27°
LSDo.0s 0.68
C.V. (%) 11.15

Remark: Different letters in the same column denote significant differences at P = 0.05

Postharvest Losses Surveys and Vase Life of Gloriosa before and after Improvement
of Postharvest Handling Process

Research Site: The Royal Project Development Center Nong Khieo, The Chiang
Mai Royal Project Produce Center and The Chiang Mai Royal
Project Shop

Postharvest Losses Survevs and Vase Life of Gloriosa species Rothschidiana

The postharvest loss survey of the gloriosa species Rothschidiana on farms
before and after the postharvest handling technique reported no losses since farmers
only cut flowers that met quality standard and exercise careful harvesting process
without trimming and quality screening performed. Flowers with defects were left on
farms and were removed afterwards. In addition, growing areas of the gloriosa were
not very far away from the packing house of the Royal Project Development Center,
which would well facilitated the delivery of the produce from farms.

The postharvest loss at the Royal Project Development Center of the
Rothschidiana gloriosa before the improvement of postharvest handling was 5.43 %
as a result of farmers’ harvested during dawn period and no sufficient light in the
plastic house. Therefore, farmers accidentally cut mixed qualities of flowers from
farms before delivering them to the packing house. With the improved postharvest
technique, the Rothschidiana gloriosa incurred the loss of 2.50 % from mixture of
underqualified flowers with those that met the required standard.
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At the Chiang Mai Royal Project Produce Center and the Royal Project
Chiang Mai shop, the postharvest survey indicated no losses and all flowers received
from the Royal Project Development Center could be sold. However, there was a
minor loss which was somewhat difficult to track due to tangling tendril which
hindered defects from inspection of flower inflorescences. Tendrils that provided
supporting coverage to flower stems.

In comparing the vase life of the gloriosa species Rothschidiana treated in
distilled water before and after the improved postharvest handling technique, flowers
pulsing with chemical solution at the Royal Project Development Center for 4-6 hours
before being delivered to the Chiang Mai Royal Project Produce Center. Flowers
pulsing with 8-HQS 250 mg/liter + Sucrose 5 % , 8-HQS 250 mg/liter + Sucrose 20
%, and with 8-HQS 250 mg/liter + Sucrose 20 % had a similar vase life of 6.67 and
6.56 days. However, with the improved postharvest handling technique by treating
the flower only in distilled water, the vase life was a little shorter at 5.67 days. The
flower before the improvement of postharvest handling had the vase life of only 4.00
days.

The Vase Life of Gloriosa species Rothschidiana: Before and After Improving the
Postharvest Handling

Postharvest Handling Process Vasqlite

(Days)

Before Improvement of Postharvest Handling 4.00°

After Improvement of Postharvest Handling by :

- Treating the flowers in Distilled water 5.67°

- Pulsing with 8-HQS 250 mg/liter + Sucrose 5 % 6.67*

- Pulsing with 8-HQS 250 mg/liter + Sucrose 20 % 6.56*

LSDo.0s 0.49

C.V. (%) 8.86

Remark: Different letters in the same column denote significant differences at P = 0.05
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Research Summary

. Each individual flowering plant had a different cultivation and postharvest
handling that was appropriate to it. The cultivation process consists of soil
preparation, planting, cultural practice and harvesting, postharvest handling and
transporting to market venues.

. Postharvest loss surveys of targeted flowers started on farms to their arrival at the
Chiang Mai Royal Project shop. The research studied five flowering plants,
including new breeding of rose flowers of the Royal Project Development Center
Tung Rao, hydrangeas of the Royal Project Development Center Kae Noi,
gerberas of the Inthanon Royal Agricultural Station, alstroemerias of the Royal
Project Development Center Mae Tho and gloriosa of the Royal Project
Development Center Nong Kieo.

. With the improved postharvest handling technique, each individual flower
incurred diminishing losses and had longer vase life, as compared to those before
the improvement in the postharvest handling procedure.

. Before the postharvest handling improvement, Prince Dream (Jitra), Prince of
Love (Dara), Coral Beauty and Magenta Pink roses, had the vase life of 6.73,
6.73, 7.53 and 7.40 days, respectively. With the improved postharvest handling
technique and wet transport of these flowers by putting flowers’ stems in the
solution of citric acid with pH of 3, the vase life of these flowers was extended to
11.67, 8.93, 10.80 and 9.80 days, respectively. Those flowers with their stems
treated in the solution of AgNO; 150 mg/liter + 8-HQS 400 mg/liter + Citric acid
30 mg/liter + Sucrose 10 % had an even longer vase life of 14.33, 9.93, 10.93 and
11.60 days.

Hydrangeas after the improved postharvest handling technique were treated by
placing their flowers’ stems in plastic tubes containing chemical solution from
farms to the arrival at the Chiang Mai Royal Project shop. The white hydrangeas
treated with sodium hypochlorite 100 mg/liter followed by the same solution of
sodium hypochlorite 100 mg/liter had the vase life of 8 days, which was
somewhat similar to the vase life of 7.22 days for flowers treated in a vase with 8-
HQS 200 mg/liter + Sucrose 1 % following the same chemical solution of 8-HQS
200 mg/liter + Sucrose 1 % in tubes. Hydrangeas treated with the solution of 8-
HQS 200 mg/liter + Sucrose 1 % in tubes followed by Sodium hypochlorite 100
mg/liter in a vase had a vase life of 6.56 days, while flowers before the improved
postharvest handling had a vase life of only 3.89 days. The blue hydrangeas
treated with sodium hypochlorite 100 mg/liter in tubes followed by the same
solution of Sodium hypochlorite 100 mg/liter, and flowers pulsing with 8-HQS
200 mg/liter + Sucrose 1 % in a vase following the same solution of 8-HQS 200
mg/liter + Sucrose 1 % had the same vase life of 8.56 days. While those flowers
treated with 8-HQS 200 mg/liter + Sucrose 1 % in tubes followed by Sodium
hypochlorite 100 mg/liter in a vase had the vase life of 7.00 days. However, the
vase life of the flowers before the improved postharvest handling technique had a
short vase life of only 3.78 days.

. The Supra (dark pink with gold color inside), Carambole (red with gold color
inside) and Blackjack gerberas had a vase life of 17.05, 12.80 and 10.00 days,
respectively before the improved postharvest handling. After the improved
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postharvest handling technique, the vase life of those gerberas was prolonged to
21.05, 16.55 and 13 days, respectively.

. Before the improvement of the postharvest handling, the Everest (white color),
Bellevue (purple color), Mango (yellow color) and Saffier (pink color) had a vase
life of 7.20, 3.73, 3.47 and 5.40 days, respectively. With the improved
postharvest technique, and pulsing them with the chemical solution of 8-HQS 250
mg/liter + Sucrose 2 % + GA3 200 mg/liter, the vase life was extended to 12.80,
10.60, 9.13 and 10.07 days, respectively. Meanwhile, those flowers pulsing with
the solution of 8-HQS 250 mg/liter + Sucrose 2 % + BA 50 mg/liter had a vase
life 0f 9.20, 7.33, 7.67 and 9.27 days, respectively.

. The Rothschidiana gloriosa had the vase life of only 4.00 days before the
improved postharvest handling. With the postharvest handling improvement, and
pulsing the flowers at the Royal Project Development Center with the solution of
8-HQS 250 mg/liter + Sucrose 5 %, and 8-HQS 250 mg/liter + Sucrose 20 %, the
flowers had a prolonged vase life of 6.67 and 6.56 days, respectively.
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ANHULVBIABNNUAIWUT Prince Dream (30151) nf3suiilguszninanou
msﬂ%’uﬂgamxumnnﬁ'ﬂmwﬁ'&ﬂmﬁmﬁm (H18) 1AZHAINT
Jsmlzanszuaunssansndamaifuiner Tasvudailonlu
@15a2a19 Citric acid pH 3 (naW) uazyudauilenluaisazaie
AgNO, 150 mg/liter + 8-HQS 400 mg/liter + Citric acid 30 mg/liter +
Sucrose 10 % (1) ifeddnuaruTushindiun s fu
ANYULVBIABNNUANIITUT Prince Love (1137) nfsuiflouszninnou
mﬁﬂ%'uﬂgaﬂﬁzmumﬁﬁ’ﬂmmﬁqmssﬁmﬁm (410) 1Az HAINS
Yulgansguannissamsndanisiiunen Tasvuduuilonlu
91382819 Citric acid pH 3 (Na) nazvuawuuilenTuarsazany
AgNO, 150 mg/liter + 8-HQS 400 mg/liter + Citric acid 30 mg/liter +
Sucrose 10 % (1) ifeddnuaiuluhindiu s fu
SNHULVDIABNNUAINUT Coral Beauty 1f5aufionszrinanoums
J5ulzanszuumssamsndemsifiuine @he) nazudamsiiulye
nIzUIUMIsAmsndsmsuRe Tasvudawudlonluaisazatd Citric
acid pH 3 (na19) tazayudswuuitlonluaisazals AgNO, 150 mg/liter +
8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose 10 % (V21) Lﬁﬂﬂﬂ
waifuluhingduun s fu

ANHAZUDIABDAANAUNIUT Magenta Pink 1f5oufionsevinanoums
ﬂ%ﬂﬂ?ﬁﬂ‘ixﬂﬁuﬂ1i§’ﬂﬂ1iﬁﬁ’dﬂ1ﬁsﬁﬂﬁ‘lﬂ’] (@1e) tazaansilivlgs
nsgIuMIsanmandsmsmuines Tasvndanudlenluaisazats Citric
acid pH 3 (na19) tazvuaawuilonluaisazais AgNO, 150 mg/liter +
8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose 10 % (V1) L‘ﬁﬁ]ﬂﬂ
warulunhnauu s Ju

aon lansuidefimumssamsndamafunesudcud Insamsvan
e lval udninmTnenunSeueusznianeurazasmsiliinlga
nIzUIUMIsANsHaImsRuReaiernsemsTnuiuiigudndana
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USuilgenszuaumssamsvaimsinuine ietdnusiuui 4 7u aenle

E a o a =3 = 3
wsuidenoumslsulzenszuaumsiamsuaimsinuined (§e) aen'la

o A FY 3 & ) W ¥ & ~ EY
wsuwdeiideunuaen hninaundidnuenuluinau (1 2 11ndne)
aanlamsuidsnidsunuaenluaisazais Sodium hypochlorite 100

H ! =) ﬂ; =)
mg/liter tid1Inuanulniingu (nan) aen'lawsudendouduaenly
4 ] ﬂ;
a15a2a19 Citric acid pH 4 uarIniaiuluihnay (1 2 91pu) ag
aenlamsuidsndouniuaenluasazais -HQS 200 mg/liter + Sucrose
3 v

1 % udifnuenuluinau ()
anyugYeInen lamIuBesaaInslsulanszuIumsIanIsnas

=1 = & o o PR i g
M3nUngI Wolauanuuiu 4 7 aen lawsuideidsuiiuaenlu
#1582a18 Sodium hypochlorite 100 mg/liter ta1Tntaiuluaisazare
Sodium hypochlorite 100 mg/liter (1) aon lawsudsndeuiiuaonly
a15a2a18 Citric acid pH 4 udiTauaiuluasazae Citric acid pH 4 (1 2
1nde) aenlamsudendeumuaenluaisazais 8-HQS 200 mg/liter
+ Sucrose 1 % uadnuanuluansazais Sodium hypochlorite 100 mg/liter
(2 ) wazaon lawsudendsumusonluaisazals s-HQS 200
mg/liter + Sucrose 1 % udifaueduluasazaie 8-HQS 200 mg/liter +
Sucrose 1 % (V1)
dnvazveenon lamsuidedihnSeusnseuinneunasiaims

o o o =3 - 4 o a;

U5l59nszanumsvamsvasmsinune) weilnuanuuiu 4 7u aenle

- a a a = a 3
wIWBenouM iUl HnIZYAIUMIIAMTHAIMIINUNYI ($19) aon le

a A Y T4 w o T4 A Y
wsuigendeunuaen lunauuaaenuluiinau (M 2 11In4e)

PR 9 . .
aen lasuidsidsumuasnluaisazais Sodium hypochlorite 100
mg/liter u@dnTnuanulninau (na) aenlamsuiden@suiuaonly
s %’ Q'f 1

#15a2a1e Citric acid pH 4 udnTavaduluiihnau ( 2 :inv) waz
aon lamsudendeuiuaenluaisazais 8-HQS 200 mg/liter + Sucrose

1 % uarTnuanuluiinau @)
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o = ot o o o
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=] = E a o o oA k
mMsnuned Welnuanuuiu 4 7 aen lawsuigeni@euniuaenlu
@13a2a18 Sodium hypochlorite 100 mg/liter uaTnuanulumsazate
Sodium hypochlorite 100 mg/liter (1) aenlawsudsideuiiuasnly
@15a2a1¢ Citric acid pH 4 udInuanuluaisazate Citric acid pH 4 (1 2
1nde) aonlamsuidendsuiiuaenluaisazals 8-HQS 200 mg/liter
+ Sucrose 1 % tadTatanuluaisazale Sodium hypochlorite 100 mg/liter
(M 2 10 tazaenlawsudsndsuiuaenluasazals 8-HQS 200
mg/liter + Sucrose 1 % wadifntanuluaisazais 8-HQS 200 mg/liter +
Sucrose 1 % (V21)
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o o ] o o = =4 1 "
ﬁﬂymxmﬂdﬂﬂﬂﬂaﬁiﬁiuﬁﬂwuﬁ Everest (71U17) llﬁﬂULﬂﬂﬂﬁgﬁ'J']\iﬂﬂu

fmﬂ%’uﬂgaﬂaxummiﬁ'ﬂmmﬁhﬂmﬁmﬁm A NIGE  GELRE

ﬂ%’uﬂ;ansxmumﬁﬁi’ﬂﬂwsﬁﬁ’aﬂmﬁmﬁmuaz Pulsing 7128 8-HQS 250
mg/liter + Sucrose 2 % + GA, 0.02 % (NA14) LIag Pulsing A28 8-HQS 250
mg/liter + Sucrose 2 % + BA 0.005 % (V1) deilnuaiulnhindun 6

@

U
dnbazvesaendad 1as T o U Bellevue (F129) nfFouiousznig
' a a w =3 i a
ﬂf]uﬂ'lﬁi]iﬂﬂ?dﬂﬁginllﬂ']iﬂﬂﬂ'liﬁfliﬂ'lilﬂﬂlﬁﬂ? (G]?EJ'IEJ) HAZHANNTT
o ar o = i
U5uilsanszuaumsianisuaimsinunedas Pulsing A0 8-HQS 250
mg/liter + Sucrose 2 % + GA, 0.02 % (NAN) 1AL Pulsing A 8-HQS 250
: 3. 84
mg/liter + Sucrose 2 % + BA 0.005 % (v21) iiodauanuluimauuiu 6
gl
ar a = e w o = = = 1
ﬂﬂﬂmzmﬂiﬂﬂﬂﬂﬁﬁiﬂﬁmﬁﬂﬂuﬁ Mango (11094) ieumanseviing
' a w w =1 = @ o
ﬂﬂuﬂ'lﬁﬂiUﬂ?\iﬂﬁgﬂﬂuﬂ'lﬁﬂﬂﬂ'liﬁflﬁﬂ'lﬁl,ﬂﬂlﬂﬂﬂ (578) HazruaINg
w a w = a
U50134n5202UMTIAMITHAINMTIAVIAIAE Pulsing A28 8-HQS 250
mg/liter + Sucrose 2 % + GA; 0.02 % (DA ) 1A Pulsing Ao 8-HQS 250
1 @ ]
mg/liter + Sucrose 2 % + BA 0.005 % (v21) wotlauanuluminauuiu 6
o
s a o o & = =] n 1
anuzvoIRBNdan 13N eWuY Saffier (@yuw) nl5e1mesussnininey
v w w = a o
M350 59nT20UMTIAMIHAINMTIAVAI (F10) 1A HAIN3
a r w = — g
YSulsanszanumsiamInamanuneaag Pulsing A9 8-HQS 250
mg/liter + Sucrose 2 % + GA, 0.02 % (N2149) L1as Pulsing A 8-HQS 250
[ @ ]
mg/liter + Sucrose 2 % + BA 0.005 % (v21) derauanuluihnauuiu 6
T
= o o 4 o =% ¥ 9
ABNADIAINHIUNITIANTHAINIINUINGINUDIT AT IATINITHAN
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00

ANYALUDIADNABIAIYHA Rothschildiana nfFeuifisuszrianaums
J5mlzanszuaunssansndamaifiuie @he) nazndamaliulgs
nszUIUMISaMInaIsIRURoassiuaenlhndu @ 2 910
#10) Pulsing 878 8-HQS 250 mg/liter + Sucrose 5 % (7 2 110¥1) 1Az
Pulsing A 8-HQS 250 mg/liter + Sucrose 20 % (V1) Lf}aﬂmmﬁ'u"lu%
ALY 73U

dNYUZYBINONNHAITT Prince Dream (3a57) Adnuafulningu
(@e) WEeuisudumsdnuenulu AgNO, 50 mg/liter + 8-HQS 200
mg/liter + Sucrose 5 % (‘ﬁ 2 il'lﬂ%tl), CaCl, 0.4% + 8-HQS 200 mg/liter +
Sucrose 5 % (‘ﬁ 2 910U727) 1ag 8-HQS 200 mg/liter + Sucrose 5 % (V1)
fluarunu 1 Ju

ANYAULVDIABNAUAINUT Prince Love (A137) fidnuaiuluhingy
@e) Wisuisurumsidnuanulu AgNO, 50 mg/liter + 8-HQS 200
mg/liter + Sucrose 5 % (‘ﬁ 2 ﬂ'lﬂ%‘ltl), CaCl, 0.4% + 8-HQS 200 mg/liter +
Sucrose 5 % (‘ﬁ 2 91A971) LLag 8-HQS 200 mg/liter + Sucrose 5 % (U31)
Wuranu 8 u

N HUZYBINBNNHAIITT Coral Beauty AiTTnuaiulnbindu ()
w5eueunumstnuanulu AgNO, 50 mg/liter + 8-HQS 200 mg/liter +
Sucrose 5 % (‘ﬁ 2 mm’ﬁu), CaCl, 0.4% + 8-HQS 200 mg/liter + Sucrose 5
% (7 2 91n971) 1Az 8-HQS 200 mg/liter + Sucrose 5 % (¥31) 1Hunany
8 U

ANYAZYNABNAHATUWUE Magenta Pink Adnuaiulinhndu @he)
WSeumeunumstauanulu AgNO, 50 mg/liter + 8-HQS 200 mg/liter +
Sucrose 5 % (‘ﬁ 2 mﬂq’f’m), CaCl, 0.4% + 8-HQS 200 mg/liter + Sucrose 5
% (# 2 91n¥) 1Az 8-HQS 200 me/liter + Sucrose 5 % (¥31) 1Fhunany
119U

dnvazvasnen lawsuieavnitnueiuluhngu @he) nbouieuiy
m13ntanuly Sodium hypochlorite 100 mg/liter (# 2 11n98), Citric acid
pH 4 (i 2 91n¥21) 18 $-HQS 200 mg/liter + Sucrose 1 % (1) 1711

AU 4 U
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49

ad

i al g QIJ al
anvazvesnon lamsudedhnlauenulninagu @he) nSeumeuny

m31Tnuanuly Sodium hypochlorite 100 mg/liter (1 2 910418), Citric acid

pH 4 (1l 2 11027) 1Az 8-HQS 200 mg/liter + Sucrose 1 % (V1) 15l
AU 4 WU

dnpagvasnonuas g Supra Fyuwdyldnos) Adnuaiulinh
nau (dhe) nsudsusunsTnuaiuly Sodium hypochlorite 150
me/liter (71 2 91n918), Benlet 0.25 % (7 2 910421) 1Az AgNO, 50
mg/liter+8-HQS 200 mg/liter+Sucrose 3 % (Y1) (Hunamu 12 u
dnuzvenentonils 1T Carambole (Fuad 1N Hilnuaiulmh
nau (@) nfsuisuiunsTouafiulu Sodium hypochlorite 150
mg/liter (71 2 91n919), Benlet 0.25 % (A 2 910¥21) 182 AgNO, 50
mg/liter+8-HQS 200 mg/liter+Sucrose 3 % (U21) Aunanmnu 12 5y

ﬂﬂHmzﬁJﬂiﬂﬂﬂLﬂﬂUﬂﬂuf Blackjack (Z‘TLMQL%J) nlawenuluinau

(@19) WieuisuiumsiTanaiuly Sodium hypochlorite 150 me/liter (1 2

iﬂﬂ“]gﬁﬂ), Benlet 0.25 % (11 2 9I0U) Lag AgNO, 50 mg/liter+8-HQS 200

d s
mg/liter+Sucrose 3 % (V31) Wunaiu 12 7y

s o w o i ar %’ a
ANYULYDINONDAA 1ATUITEWUT Everest (7912) Nifauanuluiingu

(#e) 1Fsuisurumsdnuenulu 8-HQS 200 mg/liter + Sucrose 2 % +

GA, 100 mg/liter (‘ﬁ 2 ﬁ]1ﬂ"§1ﬂ)), 8-HQS 200 mg/liter + Sucrose 2 % + BA

50 mg/liter (NAN), GA, (‘ﬁ 2 910921) 1a Ethanol 2 % + Sucrose 2 %
) Wunannu 8

a; o = w o ~ ~ ar ?,’ &
ANYULYININO A d IATUIEENUT Bellevue (F129) Nilntanuluinau

(#e) Wisuisurumsdnueiulu 8-HQS 200 mg/liter + Sucrose 2 % +

GA, 100 mg/liter (1 2 910419)), 8-HQS 200 mg/liter + Sucrose 2 % + BA

50 mg/liter (NA14), GA, (M 2 91NV21) 11a¢ Ethanol 2 % + Sucrose 2 %

=1
(121) Wlunanu 6 1u
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nnn

dnuaizvesnensad1asiiieviug Mango (Fmaeq) fifauaduluningu
(#18) fSeuieunumsnuanu iy 8-HQS 200 meg/liter + Sucrose 2 % +
GA, 100 mg/liter (71 2 91n918)), 8-HQS 200 mg/liter + Sucrose 2 % + BA
50 mg/liter (NA ), GA, (‘ﬁ 2 91nUM) 1ag Ethanol 2 % + Sucrose 2 %
@) 15unannu 6 5u

anbuzveIAeNdaa InsHioviuT Saffier (Awuw) Aidnuasulurhindu
(#18) nfSeuieudumsiTnuanuli 8-HOS 200 mg/liter + Sucrose 2 % +
GA, 100 mg/liter (ﬁ 2 ﬁ]Tﬂ"f?’]EJ)}, 8-HQS 200 mg/liter + Sucrose 2 % + BA
50 mg/liter (NAN), GA, (ﬁ 2 31NU711) 1az Ethanol 2 % + Sucrose 2 %
() Wunannu 6 u

SNUAIZUBINENABIRIHTA Rothschildiana ATTANARY inhnals (F19)
nfFeumesununsinnenulu 8-HQS 200 mg/liter + Sucrose 1 % (NA19)
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Abstract

Following surveys and data collection from cultivation and postharvest
handling of new breeding rose flowers at Tung Rao Royal Project Development
Center, hydrangeas at Kae Noi Royal Project Development Center, gerberas at
Inthanon Royal Agricultural Station, alstroemerias at Mae Tho Royal Project
Development Center and gloriosa at Nong Khico Royal Project Development Center.
It was found that cultivation and postharvest handling process, starting from soil
preparation, planting, cultivation, harvesting, postharvest handling as well as modes
of transport to market channels are all different for each individual type of flower.

Surveys of postharvest losses as well as the vase life before and after
improving postharvest handling of these five cut flowers including new breeding
roses, hydrangeas, gerbera, alstroemeria and gloriosa were conducted. The surveys
started on farms through the arrival of the plants at the Chiang Mai Royal Project
shop. With the improved postharvest handling, individual type of these flowers
incurred decreasing losses, while extending their vase life. Before the postharvest
handling improvement, the Prince Dream (Jitra), Prince of Love (Dara), Coral Beauty
and Magenta pink rose had the vase life of 6.73, 6.73, 7.53 and 7.40 days,
respectively. With the improved process and by placing flower stems in a solution of
citric acid with pH of 3 during transport, the vase life was extended to 11.67, 8.93,
10.80 and 9.80 days, respectively. Putting these flowers’ stems in the solution of
AgNO; 150 mg/liter + 8-HQS 400 mg/liter + Citric acid 30 mg/liter + Sucrose 10 %
extended the vase life of these rose flowers to 14.33, 9.93, 10.93 and 11.60 days,
respectively. The improved postharvest handling and transport of hydrangeas by
putting flowers’ stems in plastic tubes containing sodium hypochlorite 100 mg/liter
from farm followed by placing them in a vase with the same chemical at the arrival at
Chiang Mai Royal Project shop could maintain the vase life of white hydrangeas for 8
days, which was not different from its vase life of 7.22 days when putting these
flowers’ stems in the 8-HQS 200 mg/liter + Sucrose 1 % from farm and holding them
in a vase with same mixture. The vase life of the flower was slightly shortened to 6.56
days when they were in 8-HQS 200 mg/liter + Sucrose 1 % from farm followed by
the sodium hypochlorite 100 mg/liter in vase. While before the improvement of
postharvest handling hydrangea had vase life of only 3.89 days. The blue hydrangeas’
vase life is at 8.56 days with the developed process by putting them in the sodium
hypochlorite from farm and holding in the same solution which is similar to its vase
life when using 8-HQS 200 mg/liter + Sucrose 1 % both on farm and vase solution. Its
vase life was slightly shorter at 7 days when placing them in the sodium hypochlorite
100 mg/liter from farm and 8-HQS 200 mg/liter + Sucrose 1 % for holding, while the
vase life without the improved process was only 3.78 days. Supra (pink with gold
color inside), Carambole (red with gold color inside) and Blackjack (dark red color)
gerbera had a prolonged vase life of 21.05, 16.55 and 13 days, respectively with the
improved postharvest handling, while its’ vase life was 17.05, 12.80 and 10.00 days,
respectively without the change in process. Before improving the postharvest
handling process, Everest (white), Bellevue (purple), Mango (yellow) and Saffier
(pink) alstroemeria had a vase life of 7.20, 3.73, 3.47 and 5.40 days, respectively.
With the improved process and pulsing with the solution of 8-HQS 250 mg/liter +
Sucrose 2 % + GA3 200 mg/liter, its vase life was significantly prolonged to 12.80,
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10.60, 9.13 and 10.07 days, respectively. The alstroemeria being treated with 8-HQS
250 mg/liter + Sucrose 2 % + BA 50 mg/liter had extended vase life of 9.20, 7.33,
7.67 and 9.27 days, respectively. The gloriosa in the species of Rothschildiana had its
vase life of only 4 days with the normal postharvest handling process. However, with
the improved technique by pulsing with the solution of 8-HQS 250 mg/liter + Sucrose
5 % and 8-HQS 250 mg/liter + Sucrose 20 %, the vase life was extended to 6.67 and
6.56 days, respectively.



