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Executive Summary

Research and Development on Postharvest Management of the Royal Project
Produce

Abstract

Surveys and data collection of the cultivation and postharvest handling of
chrysanthemums, roses, and hydrangeas showed that cultivation and postharvest
handling, of each individual flowering plant were different.

A survey of postharvest losses of chrysanthemums, roses, and hydrangeas
started from the fields and followed them through their arrival at the Royal Project
shop in Chiang Mai. The study compared the postharvest loss of each flowering plant
before and after improving the postharvest handling process. The study also
compared the vase life of the three flowering plants by surveying three varieties of
each flowering plants. For chrysanthemums, the postharvest survey of the three
varieties comprising Celebrate, Orange Day, and Campus was conducted. In case of
roses, the three varieties of Persia, Twilight, and Cantaloupe were compared. The
study of hydrangeas explored the three varieties including Blue 031, White 027, and
the Old Blue Color. The comparative survey found that the improved postharvest
handling process reduced the overall postharvest loss. Even though the damage to the
plants did not affect sales, the improved postharvest handling process contributed to
the longer vase life of each individual flower. The vase life of the chrysanthemum
varieties, including Celebrate, Orange Day, and Campus before improving the process
was 10.08, 10.48 and 9.36 days respectively. The improved postharvest handling
process prolonged the vase life to 14.16, 14.64 and. 18.72 days, respectively. The
Persia rose had a vase life of 4.32 days before the postharvest handling was improved.
With the improved postharvest handling process, the vase life was extended to 7.72
days for roses in dry transportation and 8.52 days in wet transportation. For Twilight
roses, the vase life was prolonged to 10.88 days and 11.16 days for flowers in dry
transportation and wet transportation, respectively, from the normal vase life of only
3.80 days before the improved postharvest handling.

Similarly, the Cantaloupe rose vase life in dry and wet transportation was
extended to 8.04 and 8.44 days, respectively, as opposed to the normal life of 3.72
days before the postharvest handling was changed. The improved postharvest
handling for Blue 031 hydrangea lengthened the vase life to 6.87 days and 7.33 days
for those in a vase containing distilled water and in a vase with a solution of citric acid
pH4, respectively, as compared to 3.07 days with traditional postharvest handling. The vase
life of the hydrangea White Color No. 027 in a vase with distilled water and a vase with a
solution of citric acid pH; was extended to 2.87 days and 5.13 days, respectively, while the
traditional handling process could only maintain 1.80 days of vase life. In case of
hydrangea of Old Blue Color, the vase life with customary postharvest handling was 3.47



days. The improved process extended the vase life for Old Blue hydrangea in a vase
containing distilled water and the one filled with a solution of citric acid pHy4 to 6.47 and
5.73 days, respectively.



Introduction

The Royal Project Foundation has been working to promote and encourage
upland farmers to grow winter flowering plants, such as roses, chrysanthemums,
hydrangeas, cymbidium, gerbera, carnations, and alstroemerias as substitutes for
traditional opium plants. The Project has been conducting research since 1981. In
1982, the research was shared among farmers to support their farming businesses.
This research and testing around potential highland flowering plants aimed to improve
sales. Research and technology had been increasingly shared among farmers to assist
them in raising manufacturing standards and ensuring consistency in the quality of
flower. As a result, farmers could generate more revenue and enhance their quality of
life accordingly, without growing opium. In 2013, there were 581 farmers who were
supported under the project. These farmers' flower sales were worth 26,997,671.05
Baht, from the total farming area of 44.04 hectares of the 18 sites of the Royal Project
Development Center (the Royal Project Foundation, 2013).

However, there were quality issues associated with postharvest handling
procedures, such as wilting, non-opening flowers and short vase life for the top three
highest income-yielding produce. These were roses, chrysanthemums and hydrangeas
(data from the Sales Summary Report of the Marketing Department, the Royal Project
Foundation, 2013). Therefore, 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 Royal Project
Chiang Mai Shop, and 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 the pre- and post-
handling processes, and applying the best practices to maintain quality, reduce losses
and extend the vase life.

Research Objective

To conduct research and develop postharvest handling procedures that are
appropriate for the Royal Project’s flower.



Research Methodology

1. Studies of postharvest handling of the Royal Project Development Center’s flower:

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

2) Loss surveys of flowering plants taking place during the postharvest
handling starting on farms through the arrival the Royal Project Chiang Mai shop:
The survey was conducted at each stage of postharvest handling, and loss information
of each individual flower in a container was recorded. lLoss data was reported
according to a classification of physical spots, 1.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 of vase life: put flowers that free from damage in a vase to measure
their vase life. Vase life was counted by days, starting from the first day of putting
flowers 1n the vase until the last day of their vase life.

4) Data summary and analysis: categorize causes of flower losses and
calculate a loss percentage at each stage of postharvest handling process, and a
percentage of flowers available for sales.

2. Suggest recommendations for improve postharvest handling to increase an overall
efficiency in flowering plant management of the Royal Project Development Centers.

1) Propose solutions to minimize loss of flowers at each stage of the
postharvest handling.
2) Test proposed solutions, record losses taking place, and compare the results

before and after the postharvest handling process is changed.

3. Prepare a postharvest handling manual for flowering plants including roses,
chrysanthemums and hydrangea.



Research Results

1. Surveys and data collection for farmers’ cultivation and the postharvest handling of
roses, chrysanthemums, and hydrangeas:

Surveys and data collection were conducted by examining, observing, 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 each flowering plant was subject to different cultivation and
post-handling processes, starting from soil preparation, planting, caring, harvesting,
post-harvesting as well as mode of transport to market channels.

2. Survey of the postharvest handling of flower, starting on farms through the arrival
at the Chiang Mai Royal Project Shop.

3. Comparison of the results before and after improvements of postharvest handling
process.

Survey of Chrysanthemum Losses before and after Improvement of Postharvest
Handling

Research Site: The Royal Project Huai Luek Development Center, The Chiang
Mai Royal Project Produce Center, and The Chiang Mai Royal
Project Shop

Survey of Postharvest Losses of Celebrate Chrysanthemums

Before improving postharvest handling of Celebrate chrysanthemums, losses
on farms included leaf damage of 20 percent due to bruising and breakage, flower
losses of 10.40 percent as a result of bruising petals and falling of petal during the
packing process, and stem damage of 8 percent because of mixing of lower quality
stems. After improving cultivation and postharvest handling process, there were no
losses of chrysanthemums. The improvements involved delicate cultivation, cutting
flowers at an appropriate blooming stage, and gentle post- harvest handling of the
plants.

Losses of Celebrate chrysanthemums at the Royal Project Development
Center before improvements of the postharvest handling included losses of leaves at
24.00 percent, losses of flowers at 11.20 percent and losses of pedicels at 8.00
percent. With the improved postharvest procedures, the total losses of Celebrate
chrysanthemums were at 12.50 percent as a result of breaking petioles.



For Celebrate chrysanthemums at the Chiang Mai Royal Project Produce
Center, the postharvest handling losses counted 24.00 percent for leaves, 11.20
percent for flowers, and 8.00 percent pedicel. After the postharvest handling process
was improved, the losses were: leaf damages at 12.50 percent due to breaking
petioles, and flower losses of 2.50 percent as a result of breaking pedicel.

The postharvest handling losses at the Chiang Mai Royal Project shop counted
24 percent for leaf injuries, 11.20 for flower damage, and 8.00 percent for pedicel
damage. After improving cultivation and postharvest handling process, there were no
losses of chrysanthemums.

Loss surveys of Celebrate chrysanthemums indicated that losses including
leaf, flower and pedicel damage found in the pre- and post-improvement of the
postharvest handling were acceptable and could be distributed for sale in the market
since they did not have much effects on the overall quality of the chrysanthemums.
Partial damage took place inside pedicels, or were minor injuries which could easily
be removed. However, these minor damages could still lead to shorter vase life.

After going through the postharvest handling, Celebrate Chrysanthemums
were put in a vase filled with distilled water. Vase life was reported at 10.08 days.
However, after the improvement of the postharvest handling process, the vase life was
extended to 14.16 days.

Table 1: Vase Life of Celebrate Chrysanthemums: Before and After Improving

Postharvest Handling
. Vase Life
Postharvest Handling Process
(Days)
Before Improvement of Postharvest Handling 10.08°
After Improvement of Postharvest Handling 14.16°
2-Tail Sig 0.68

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%

Surveys of Postharvest Losses of Orange Day Chrysanthemums

Before improving the postharvest handling, losses of Orange Day
chrysanthemums on farms included leaf damage at 10.40 percent, flower damage at
6.40 percent, and pedicel injuries at 3.20 percent. —The damage was caused by
farmers’ rough handling. However, with the improved cultivation and post-handling
process, there were no losses found. Improved postharvest handling included flowers
cutting at an appropriate opening stage, and cautious, gentle post-handling processes.

Losses of Orange Day Chrysanthemums at the Royal Project Development
Center before improving the postharvest handling were: leaf damage at 11.20 percent,
flower damage at 6.40 percent, and pedicels damage at 1.60 percent. With the
improved postharvest process, no losses were recorded, given the vigilant postharvest
handling.



At the Chiang Mai Royal Project Produce Center, before improving the
postharvest handling, losses of Orange Day Chrysanthemums comprised of leaf
damage at 9.60 percent, flower damage at 8.80 percent and pedicel damage 1.60
percent. With the refined postharvest handling process, the losses were: leaf damages
due to breaking petioles at 12.50 percent, and flower injury due to partial pedicel
breakages at 5.0 percent.

Before improving the postharvest handling process, losses of Orange Day
chrysanthemums at the Chiang Mai Royal Project Shop were reported at 8.80 percent
for leave damage and 4.80 percent for flower damage. There were no losses recorded
after refining the postharvest handling.

The postharvest surveys of Orange Day chrysanthemums indicated that losses
taking place before and after improvement of the postharvest handling were
acceptable and could be distributed for market sale, since the overall quality of the
flowers were not affected. The minor losses found could be easily removed.
However, these affected the vase life of these flowers.

After going through postharvest handling, starting on farms through their
arrival at the Chiang Mai Royal Project shop, Orange Day chrysanthemums were held
in a vase filled with distilled water. The vase life of the plant was 10.48 days while it
was prolonged to 14.64 days after the improvement of the postharvest handling
process.

Table 2: Vase Life of Orange Day Chrysanthemums Before and After Improving
Postharvest Handling

Postharvest Handling Process V(a[s)z;l)t ©
Before Improvement of Postharvest Handling 10.48°
After Improvement of Postharvest Handling 14.64"
2-Tail Sig 0.86

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%

Survevs of Postharvest Losses of Campus Chrysanthemums

Postharvest surveys of Chrysanthemums, Campus, found that the loss on
farms before improving the post-handling process consisted of leave damage at 25.60
percent, flower losses at 16.80 percent, and stem damages at 8.00 percent. These
losses were associated with speedy handling process on farms such as bruising leaves
or breakages as a result of manual removal of leaves from stems, bruising petals and
pedicels, falling petals when gathering flowers together, and mixing of low quality
stems in a flower bunch. After the improved postharvest handling, no losses was
found at farmers’ field as result of gentle harvest and appropriate post-handling
process including flowers cutting at appropriate timing.

At the Royal Project Development Center, Campus Chrysanthemums, the
surveys found that losses before improving the post-handling process included leaf
damage at 24.80 percent, flower losses at 15.20 percent, and stem injuries at 8.00



percent. After the postharvest handling improvement, no losses at the Royal Project
Development Center was found with gentle postharvest handling.

Before improving the post-handling process, losses found at the Chiang Mai
Royal Project Produce Center comprised leave injuries at 12.80 percent, flower
damage at 9.60 percent, and the stem injury at 8.00 percent. With the improved post-
handling process, there was 5.00 percent of leaf damage due to breaking petioles.

Postharvest loss surveys at the Chiang Mai Royal Project shop found the loss
of Campus chrysanthemums at 6.40 percent of leaf damage and 4.80 percent of flower
losses. However, no losses was found at the shop after the improvement of
postharvest handling.

The postharvest survey indicated that leaf, flower and stem injuries of Campus
chrysanthemums, before and after improvement of the postharvest handling were at
acceptable level for sales since losses taking place did not affect overall quality of the
entire flower bunch. For example, some injuries were inside the flower bunch, and
they could be easily removed without shortening the flower vase life.

With the improved postharvest procedure of Campus chrysanthemums, the
flower had significantly longer vase life of 18.72 days as opposed to 9.36 days before
improvement.

Table 3: Vase Life of Campus Chrysanthemums: Before and After Improving the
Postharvest Handling

Postharvest Handling Process Vigse &ife
(Days)
Before Improvement of Postharvest Handling 9.36”
After Improvement of Postharvest Handling 18.72°
2-Tail Sig 0.32

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%



Surveys of Roses Losses before and after Improvement of Postharvest handling

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

Surveys of Postharvest Losses of Persia Roses

Postharvest surveys on farms showed that losses of Persia roses, included leaf
injuries with scratches caused by thorns at 86.60 percent, flower losses due to petal
bruising and breakages at 40.00 percent, and stem losses at 30.00 percent from thorn
scratches. In addition, there were losses caused by postharvest management such as
harvesting at the wrong maturity stage or too small sizes, since these flowers were
covered under foam net. After the postharvest handling improvement, there was no
losses of Persia roses on farms due to gentle handling and flowers cutting according
to appropriate index, i.e. proper opening period.

At the Royal Project Development Center, surveys of Persia roses before
improving the postharvest handling showed losses of flowers with injury on outside
petals at 83.30 percent. These injuries were caused during packaging process using
corrugated paper. Other losses included leaf injuries at 66.60 percent due to thorn
scratches and stem losses from thorn removal and scratches at 30.00 percent. After
improving the postharvest handling process, the losses included flower damage with
uneven colors due to foam net covering at 7.14 percent and leaf damage from thorn
scratching at 14.28 percent.

Postharvest handling surveys at the Chiang Mai Royal Project Produce Center
found that losses of Persia roses, included leaf damages caused by thorn scratches and
folding marks at 76.00 percent, flower injuries due to folding marks taking place
during flower packaging, and denting flowers from corrugated paper coverage, and
stem damages at 20.00 percent due to thorn scratching and thorn removal. After the
postharvest handling improvement, leaf damages were reported at 50.00 percent and
flower injurics at 5.00 percent as a result of bruising petals and folding marks from
packaging.

Before improving the postharvest handling process, losses at the Chiang Mai
Royal Project Shop included leat damages at 60.00 percent and flower injuries from
denting appearances caused by corrugated paper wrapping at 50 percent. After the
postharvest handling improvement, there were no losses of Persia roses.

Loss surveys of postharvest handling before and after process improvement
indicated that losses of Persia roses were acceptable since losses taking place did not
actually affect overall quality of the flower. The flower quality was eligible for sales
since damage was partial or minor and could be easily removed. However, the
traditional postharvest handling process could affect a shorter vase life of the flowers.

A vase life study of the Persia roses after postharvest handling at different
stages, starting on farms through the Chiang Mai Royal Project Shop, showed that the
vase life of the Persia roses before improving the postharvest handling process was
4.32 days. With the improved process, the vase life of the flowers with a dry delivery
process was 7.72 days, while those with wet delivery had a vase life of 8.52 days.



Table 4: Vase Life of Persia Roses: Before and After Improving Postharvest

Handling
Postharvest Handling Process V(ag‘?l;:)fe
Before Improvement of Postharvest Handling 4.32°
After Improvement of Postharvest Handling (dry delivery) 7.72°
After Improvement of Postharvest Handling (wet delivery) 8.52°
LSDy 05 0.75
C.V. (%) 19.36

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%

Surveys of Postharvest Losses of Twilight Roses

Surveys of postharvest losses of Twilight roses on farmers’ field indicated that
there were losses including stems as a result of injuries from leaf and thorn removal at
52.20 percent, and leaf losses at 31.80 percent from thorn scratches, petiole
breakages, and leaf infection from downy mildew. The leaf losses, however, did not
affect an overall quality since those damaged leaves could be easily removed. The
flower losses due to insect biting comprised 9.00 percent, which made it impossible
for sales. After the postharvest handling improvement, Twilight roses incurred the
stem, leaf, and flower losses at 2.85 percent, 11.42 percent, and 8.57 percent,
respectively. The flower losses were due to partial petal injuries, which could be
easily removed; thus, not affecting sales.

Loss surveys of Twilight roses, at the Royal Project Development Center
showed that the flower losses before improving the postharvest handling were at
11.10 percent as a result of insect infestation of the flowers, and inappropriate
maturity that exceeded suggested index. These were considered losses on farms, and
which made it eligible for sales. Other losses included leaf injuries at 7.77 percent
due to thorn scratches and folding marks, and stem damages at 30.37 percent from
wounds and bruising marks from hard removal of thorns. However, leaf and stem
losses did not affect an overall quality for sales since the defects could be removed
casily. After improvement of the postharvest handling, the flower, leaf and stem
losses decreased to 4.28, 7.14, and 4.28 percent, respectively.

At the Chiang Mai Royal Project Produce Center, the flower losses of the
Twilight roses were at 48.00 percent due to folding marks from wrapper and denting
flowers caused by corrugated paper wrapping. Leaf losses counted 76.00 percent as a
result of thorn scratching and folding marks. Stem damage was at 26.00 percent
because of partial thorn and leaf removal. However, the postharvest losses at the
Produce Center did not have an impact on overall quality as the plant quality was still
acceptable for sales. After the postharvest handling improvement for the Twilight
roses, there were leaf losses at 50.00 percent due to injuries from thorn scratching.
However, the flowers could still be qualified for sales.

At the Chiang Mai Royal Project Shop, losses of the Twilight roses after
postharvest handling comprised flower losses at 6.60 percent due to dented petals
caused by pressure from corrugated wrapping paper, leaf losses at 56.65 percent as a
result of thorn scratching, folding marks, and Powdery Mildew disease. Stem losses



counted 26.66 percent caused by injuries from thorn and leaf removal. However, the
postharvest losses were at acceptable level for sales. After the postharvest handling
improvement, no losses was found at the Chiang Mai Royal Project Shop.

The vase life of the Twilight roses after the improved postharvest handling,
starting on farms until the arrival at the Chiang Mai Royal Project Shop, was
prolonged to10.88 and 11.16 days for those with dry and wet delivery process,
respectively. The flowers handled with the traditional postharvest process had a
shorter vase life of only 3.80 days.

Table 5: Vase Life of Twilight Roses: Before and After Improving Postharvest

Handling
Postharvest Handling Process Vase Life

(Days)

Before Improvement of Postharvest Handling 3.80°
After Improvement of Postharvest Handling (dry delivery) 10.88°
After Improvement of Postharvest Handling (wet delivery) 11.16°

LSDg.0s 0.44

C.V. (%) 9.08

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%

Surveys of Postharvest Losses of Cantaloupe Roses

Before improving the postharvest handling, Cantaloupe roses incurred losses
on farms including flower losses at 40.00 percent due to bruising and breaking outside
petals, leaf losses at 16.60 percent as a result of injures from thorn scratching, and
stem losses at 10.00 percent owing to injuries from thorn scratching. With the
improved postharvest handling process, no losses was reported on farms since the
flowers were carefully cut and appropriately cut according to the suggesting index, or
suitable blooming stage.

The postharvest losses of Cantaloupe roses at the Royal Project Development
Center included leaf losses at 70.00 percent due to injuries from thorn scratching and
folding marks, flower losses at 63.00 percent caused by folding marks taking place
during packaging, and the stem losses at 16.60 percent due to thorn scratching. After
the improved postharvest handling process, leaf losses was at the 21.42 percent, and
flower losses at the 4.28 percent as a result of outer petal defects, which could be
easily removed and made the overall flowers’ quality eligible for sales.

At the Chiang Mai Royal Project Produce Center, losses before improving the
postharvest handling included leaf losses at 63.30 percent because of injuries from
thorn scratching and folding marks, flower losses at 60.00 percent due to folding
marks and denting spots caused by corrugated paper wrapping, and stem losses at the
20.00 percent as a result of thorn scratching and thorn removals. With the improved
postharvest handling process, there were leaf losses at 30.00 percent, which did not
either affect the overall quality of the flowers, or have an impact for sales.

Postharvest losses of Cantaloupe roses at the Chiang Mai Royal Project Shop
before improving the process comprised flower losses at 86.60 percent as a result of
pressure marks from corrugated paper wrapping, and leaf losses at 70 percent due to



injuries from thorn scratching and folding marks. However, leave losses did not
directly affect the overall quality of the flowers, and the flowers were still eligible for
sales. After improving the postharvest handling process, no losses was reported at
the Chiang Mai Royal Project Shop.

Postharvest surveys of Cantaloupe roses before and after improving the
process, leaf, flower, and stem losses did not affect the overall quality of the flowers
since partial losses could be easily removed. Therefore, losses were still at acceptable
level, and the flowers were eligible for sales. However, losses had affected a shorter
vase life of the flowers.

The mmprovement of postharvest handling affected longer vase life of the
Cantaloupe roses. With the improved postharvest handling, the vase life of flowers
with dry and wet delivery process was at 8.04 and 8.44 days, respectively. With the
traditional postharvest handling, the vase life of the flowers was much shorter at only
3.72 percent.

Table 6: Vase Life of Cantaloupe Roses: Before and After Improving Postharvest

Handling
Postharvest Handling Process V(agt;;;)fe
Before Improvement of Postharvest Handling 3\2°
After Improvement of Postharvest Handling (dry delivery) 8.04°
After Improvement of Postharvest Handling (wet delivery) 8.44°
LSDyg s 0.42
C.V. (%) 11.09

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%



Surveys of Hydrangeas [Losses before and after Improvement of Postharvest Handling

Research Site: The Royal Project Khun Pae Development Center, Chiang Mai
Royal Project Produce Center, and Chiang Mai Royal Project
Shop

Surveys of Postharvest Losses of Blue 031 Hydrangeas

Loss surveys on farms before and after improving the postharvest handling of
the Blue 031 hydrangea indicated no losses. This was because, before improving the
process, farmers cut only flowers which met the quality requirements, and according
to the quantity specified by the Royal Project, and only flowers with defects or short
of quality standards were left on farms. Afier improving the postharvest handling
process, only flowers that met appropriate cultivation index were gently cut.

At the Royal Project Development Center, the survey indicated that the
traditional postharvest handling incurred losses of the Blue 031 hydrangea at 28.50
percent. With the improved postharvest handling, the flowers had no losses.

The postharvest losses of the Blue 031 hydrangea at the Chiang Mai Royal
Project Produce Center included flower losses at 9.50 percent, given petal turning
brownish when touching with frozen bottled water, leaf damage at 5.00 percent, and
pedicel losses at 4.70 percent. After improving the postharvest handling, the flower
losses were found at 5.55 percent as a result of petal turning brownish.

The surveys at the Chiang Mai Royal Project Shop before and after improving
the postharvest handling process found no losses of the Blue 031 hydrangea.

The postharvest loss surveys before and after improving the process indicated
that leaf, flower, and pedicel losses were not affecting overall quality of the flowers,
since those were minor which could easily be removed, and not affecting sales.
However, they might effect a shorter vase life of the flowers.

In comparing a vase life of hydrangea after improving the postharvest
handling, placing the Blue 031 hydrangea in a vase containing distilled water, and a
vase filled with citric solution pH4, the vase life was 6.87 and 7.33 days, respectively.
The 031 Blue hydrangea with traditional postharvest handling had a vase life of only
3.07 days after held in a vase containing distilled water.

Table 7: Vase Life of Blue 031 Hydrangea Before and After Improving Postharvest

Handling
Vase
Postharvest Handling Process Life
(Days)
Before Improvement of Postharvest Handling 3.07°

After Improvement of Postharvest Handling (held in distilled water) 6.87°
After Improvement of Postharvest Handling (held in citric acid pH4) 7.33°
LSDU_US 1.22

C.V. (%) 28.87
Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%




Survevs of Postharvest Losses of White 027 Hyvdrangea

At farmers’ plantation, postharvest surveys disclosed no losses of the White
027 hydrangea before and after improving postharvest handling procedures. With the
traditional postharvest handling, farmers cut only flowers that met quality standards,
and at the quantity as specified by the Royal Project staff. For flowers with injuries
and/or under quality standard, the plant was left on farms and subsequently cut and
threw away. After the improved postharvest handling, only the flowers that met
appropriate cultivation index were selected and carefully cut.

Before improving the postharvest handling of the White 027 hydrangea,
surveys at the Royal Project Development Center indicated flower losses at 33.30
percent. With the improved process, the flower losses were found at only 10 percent.

According to the loss surveys at the Chiang Mai Royal Project Produce
Center, and the Chiang Mai Shop, there were no losses of the White 027 hydrangea
before and after improving the postharvest handling reported.

Loss surveys before and after improving the post-handling harvest of the
White 027 hydrangeas suggested minor losses of the flowers which could be easily
removed without affecting the overall quality, and sales, accordingly. However, these
minor injuries affected a shorter vase life of the plant.

With the improved postharvest handling, the White 027 hydrangea were
placed in a vase containing citric solution pH3 and a vase with distilled water, the
vase life was 5.13, and 2.87 days, respectively. Before improving the postharvest
handling, the vase life was only 1.80 days when placing the flowers in a distilled
water.

Table 8: Vase Life of White 027 Hydrangea: Before and After Improving Postharvest

Handling
Postharvest Handling Process Vase Life
(Days)
Before Improvement of Postharvest Handling 1.80°

After Improvement of Postharvest Handling (held in distilled water) 2.87°
After Improvement of Postharvest Handling (held in citric acid pH3) 5.13°
LSD().uj 0.62
CNV. (%) 25.81

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%

Survevs of Postharvest Losses of Old Blue Hyvdrangea

Loss surveys before and after improving the postharvest handling of the Old
Blue hydrangea indicated no losses on farms. This was because , with the pre-
improved postharvest handling, farmers cut only flowers that met quality standards,
left the ones with injuries and/or short of quality standards on farmers’ plantation, and
cut and threw away them afterwards. After the postharvest handling improvement,
only the Old Blue hydrangeas that met an appropriate blooming stage were selected
and gently cut.



At the Royal Project Development Center, the Old Blue hydrangea did not
have any losses reported before and after the postharvest handling.

Loss surveys of the Old Blue hydrangea before improving the postharvest
handling at the Chiang Mai Royal Project Produce Center found the flower losses at
3.60 percent due to petal turning brownish. After the postharvest improvement, the
flower losses increased to 5.88 percent given the same reason. These losses were not
actually caused by the postharvest handling, but they were injuries taking place on
farms, but showed traces at the Chiang Mai Royal Project Produce Center. However,
those losses neither affected the overall quality of the plant nor sales since they were
minor, and they could be removed easily.

Before improving the postharvest handling, the Old Blue hydrangea had stem
losses at 5.00 percent at the Chiang Mai Royal Project Shop, and these losses
negatively affected sales due the stem breakages. No losses was reported at the Royal
Project Chiang Mai Shop with the improved postharvest handling.

After placing the Old Blue hydrangea in a vase containing liquid, the study
showed that Old Blue hydrangea with the improved postharvest handling had longer
vase life as compared to those flowers with the traditional postharvest handling. The
flowers with the improved postharvest handling, when placing in a vase containing
distilled water, and a vase filled with citric solution pH4 had a vase life of 6.47, and
5.73 days, respectively. The flowers with traditional postharvest handling had the
vase life of only 3.47 days.

Table 9: Vase Life of Old Blue Hydrangeas Before and After Improving Postharvest

Handling
. Vase Life
Postharvest Handling Process (Days)
Before Improvement of Postharvest Handling 3.47°

After Improvement of Postharvest Handling (held in distilled water) 6.47°
After Improvement of Postharvest Handling (held in citric acid pH4) 5.73°
LSDg.05 0.67

C.V. (%) 17.33

Remark: Different superscript marking letters listed in accordance with the length of vase
life represent a statistical significance level of 5%
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Research Summary

. Each flower has a different cultivation and postharvest handling . The cultivation
process consists of: soil preparation, planting, maintenance, and harvesting.
Postharvest handling includes methods of transportation to markets.

. Loss surveys of flowering plants that occurred after postharvest handling started at
the farmers’ plantation, and followed them to the Royal Project shop in Chiang
Mai. The research studied three flowers: chrysanthemums, roses and hydrangeas.
Three varieties of each plant were studied. The study of chrysanthemum varieties
included Celebrate, Orange Day, and Campus chrysanthemums. Rose varieties
used in the survey were Persia, Twilight, and Cantaloupe roses. The three varieties
of hydrangea were Blue 031, White 027, and Old Blue hydrangeas.

. With the improved postharvest handling process, surveys indicated a loss reduction
for each individual variety of each flower, as compared to losses found with
traditional postharvest handling processes. The vase life of each flower was also
prolonged.

. For Celebrate, Orange Day, and Campus chrysanthemums, the vase life after the
improved process was 10.08, 10.48, and 9.36 days, respectively. After the
postharvest handling improvement, the vase life of the three varieties of
chrysanthemum was prolonged at 14.16, 14.64, and 18.72 days, respectively.

. For Persia roses, the vase life before improving the postharvest handling was 4.32
days. However, after the process improvement, the Persia roses with dry delivery
had a vase life of 7.72 days and those with wet delivery had a longer life of 8.52
days. Twilight roses had a vase life of 3.80 days before improving the postharvest
handling, and its vase life with dry and wet delivery was significantly increased to
10.88 days and 11.16 days, respectively. The Cantaloupe roses had a vase life of
3.72 days beforc the postharvest handling. After improving the postharvest
handling, the Cantaloupe roses’ vase life with dry and wet delivery was extended to
8.04, and 8.44 days, respectively.

. For Blue 031 hydrangea, after improving the postharvest handling, the test for its
vase life was conducted by holding flowers in a vase containing distilled water, and
a vase with citric pHy solution. The vase life of the flowers was 6.87 and 7.33 days,
respectively. The Blue 031 hydrangea with traditional postharvest handling was
held in a vase with distilled water. The vase life was only 3.07 days. After
improving the postharvest handling process, the White 027 hydrangea flowers,
which were put in vase containing distilled water, had a vase life of only 2.87 days,
while those tested in a vase with pHj citric solution had an extended vase life of
5.13 days. The White 027 hydrangea had a vase life of only 1.80 days before the
postharvest handling improvement. The Old Blue hydrangea had a vase life before
improving the postharvest handling of 3.47 days. With the improved postharvest
handling, those which were placed in a vase containing distilled water had an



UV

extended vase life of 6.47 days, while those in a vase with citric pHy had a slightly
shorter vase life of 5.73 days.
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Abstract

Surveys and data collection of the cultivation and postharvest handling of
chrysanthemums, roses, and hydrangeas showed that cultivation and postharvest
handling, of each individual flowering plant were different.

A survey of postharvest losses of chrysanthemums, roses, and hydrangeas
started from the fields and followed them through their arrival at the Royal Project
shop in Chiang Mai. The study compared the postharvest loss of each flowering plant
before and after improving the postharvest handling process. The study also
compared the vase life of the three flowering plants by surveying three varieties of
each flowering plants. For chrysanthemums, the postharvest survey of the three
varieties comprising Celebrate, Orange Day, and Campus was conducted. In case of
roses, the three varieties of Persia, Twilight, and Cantaloupe were compared. The
study of hydrangeas explored the three varieties including Blue 031, White 027, and
the Old Blue Color. The comparative survey found that the improved postharvest
handling process reduced the overall postharvest loss. Even though the damage to the
plants did not affect sales, the improved postharvest handling process contributed to
the longer vase life of each individual flower. The vase life of the chrysanthemum
varieties, including Celebrate, Orange Day, and Campus before improving the process
was 10.08, 10.48 and 9.36 days respectively. The improved postharvest handling
process prolonged the vase life to 14.16, 14.64 and. 18.72 days, respectively. The
Persia rose had a vase life of 4.32 days before the postharvest handling was improved.
With the improved postharvest handling process, the vase life was extended to 7.72
days for roses in dry transportation and 8.52 days in wet transportation. For Twilight
roses, the vase life was prolonged to 10.88 days and 11.16 days for flowers in dry
transportation and wet transportation, respectively, from the normal vase life of only
3.80 days before the improved postharvest handling.

Similarly, the Cantaloupe rose vase life in dry and wet transportation was
extended to 8.04 and 8.44 days, respectively, as opposed to the normal life of 3.72
days before the postharvest handling was changed. The improved postharvest
handling for Blue 031 hydrangea lengthened the vase life to 6.87 days and 7.33 days
for those in a vase containing distilled water and in a vase with a solution of citric acid
pH4, respectively, as compared to 3.07 days with traditional postharvest handling. The vase
life of the hydrangea White Color No. 027 in a vase with distilled water and a vase with a
solution of citric acid pH3 was extended to 2.87 days and 5.13 days, respectively, while the
traditional handling process could only maintain 1.80 days of vase life. In case of
hydrangea of Old Blue Color, the vase life with customary postharvest handling was 3.47
days. The improved process extended the vase life for Old Blue hydrangea in a vase
containing distilled water and the one filled with a solution of citric acid pH4 to 6.47 and
5.73 days, respectively.



