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Executive Summary

Study on Efficiency Improvement of Postharvest Management the Royal Project
Product

Abstract

A study to improve the Royal Project postharvest management aims to
research and develop appropriate and effective postharvest produce handling at the
three Royal Project Development Centers. These centers are Mae Poon Luang, Mae
Hae and Kae Noi, The study explores the loss of produce during the handling process
at the packing plant of each center, conducting cause analysis and providing guidance
for correcting the process to enhance postharvest productivity of those Royal Project
sites. The results showed that the loss of spinach of Mae Poon Luang was 100
percent. The vegetables showed signs of wilting due to water loss of 90.45 percent,
while physical damage and undersized leaves added 4.34 and 4.84 percent to the total
loss, respectively. Losses after harvest for cut spinach contained in ready-for-sale
bags occurred at 91.74 percent. The wilting caused by loss of water comprised 81.75
percent of the loss, while the physical damage and undersized leaves counted 4.78 and
4.84 percent, respectively. After solutions to postharvest handling were provided, the
total losses of spinach and cut spinach contained in bags reduced to approximately
only 20 and 30 percent, respectively. The total loss of Mae Poon Luang’s Broccoli
was 38.91 percent. The trimming of stems, petioles and excessive leaves accounted
for 16.59 percent loss. Undersized flowers or those under acceptable grade accounted
for 14.18 percent. Physical damage and rotten pedicels accounted for 6.29 and 1.85
percent loss, respectively. After a testing of produce delivery methods from the farm,
the postharvest handling solutions were then provided. The test results showed that
the loss of broccoli contained in plastic baskets was 42.42 percent, while those
contained in plastic cartons (black baskets) normally used on farms with a horizon
and vertical placement incurred the total loss of 22.84 and 19.16 percent, respectively.

The postharvest loss of head lettuce from Mae Hae Development Center was
55.75 percent. This consisted of outer leaf defects at 45.55 percent loss. Physical
damage, plant diseases and insect and/or slug-damage accounted for 4.28, 1.16 and
1.12 percent loss, respectively. The total postharvest loss of lettuce contained in
ready-for-sale plastic bags was 67.12 percent. Another 56.79 percent of the loss was
caused by defective extraneous leaves, 6.17 percent was due to physical loss, 1.39 and
1.12 percent as a result of plant diseases and msect and/or slug-damage, respectively.
The postharvest loss of cos lettuce occurred at 30.27 percent, comprised 11.97 percent
undersized produce and defective outer leaves, 7.70 percent frog-eye spots
(Anthracnose disease), 5.05 percent physical damage, and wilting due to water loss
and insect and/or slug-damage at 3.43 and 2.12 percent loss, respectively. The total
post harvest loss for cos lettuce contained in ready-for-sale bags was 25.05 percent,
consisting of defective outer leaves and undersized produce at 12.51 percent loss,
frog-eye spots at 7.0 percent loss, and physical and insect and/or slug-damage at 3.85
and 1.69 percent loss, respectively. The tested postharvest practices reduced the total
loss of lettuce to 28.10 percent, and the loss of cut lettuce contained in ready-for-sale
bags to 48.84 percent. With the suggested postharvest techniques, the cos lettuce’s



postharvest loss was cut down to only 25.00 percent while the loss of cut cos lettuce
contained in ready-for-sale bags was reduced to 23.89 percent.

The total postharvest loss of lettuce and cos lettuce from the Royal Project at
Kae Noy Development Center was at 82.08 and 89.82 percent, respectively. The loss
of lettuce that was caused by undersized produce, defective outer leaves and un-
wrapped leaves was 52.38 percent, physical damage accounted for 17 percent loss,
and wilting due to water loss and insect and/or slug-damage loss was 10.41 and 2.29
percent, respectively. The total postharvest loss of cos lettuce due to defective
extraneous leaves occurred at 43.82 percent, while other losses including physical
damage, wilting and frog-eye spots was at 37.63, 4.49 and 3.88 percent, respectively.
The tested postharvest techniques reduced the total loss for head lettuce and cos
lettuce to only 42.94 and 57.04 percent, respectively.



Introduction

The Royal Project Foundation 1s in operation to promote and develop careers
for highland farmers planting temperate crops including vegetables, fruits, flowers,
plants, tea, coffee, herbs and other crops to replace opium cultivation in the 38 sites of
the Royal Project. The farmer's produce 1s gathered at each Development Center for
initial quality screening, cutting, trimming and packing into ready-for-sale bags before
being delivered to the Produce Center at the Chiang Mai Royal Project site. The
postharvest handling processes of an individual center may be different from the
others, or not properly performed, resulting in a loss of produce occurring in the
cutting, trimming, packaging, moving, and transport process. The loss depends on the
quantity and quality of the vegetables arriving at an individual center, including
whether the postharvest handling procedures of each center are appropriate and
consistent with new techniques, and the requirements of the customers. Therefore,
postharvest handling procedures of each vegetable must be performed appropriately
and effectively in accordance with correct procedures to minimize the loss of produce.
This study should compare a development center’s current effectiveness in
postharvest management and performance, after analysis and correct practices are
implemented to reduce losses of produce, before such practices were observed. This
will lead to a reduction in management costs, an increase of farmers' income, and a
growth in potential competitiveness.

Research Objectives

To conduct a research and development of appropriate and effective management of
the Royal Project Development Centers’ postharvest produce handling.



Research Methodology

1. A study on postharvest management at the Royal Project Development Centers

1) Conduct surveys of produce losses occurring during internal packaging
processes at a Development Center. Record causes in five categories (a) mechanical
(physical) injury including breakage, bruising, scratching and pressure damage (b)
physiological deterioration such as water loss and spoilage (¢) insect damage losses
including traces of insect nibbling or sucking d) plant diseases including marks caused
by fungi and/or bacteria, and various types of decaying spots and (f) other causes.
During the survey, produce loss information will be recorded for all produce in
containers at each handling stage in the process. The loss data will then be
categorized based on causes of the losses. The produce’s weight will be recorded to
further conduct analysis of overall losses of an individual type of the produce.

2) Summarize and analyze data based on the causes of the produce loss.

2. Instruction on proper postharvest handling to increase the effectiveness of the
Royal Project Development Centers’ overall production of produce.

1) Provide instruction on solutions to the postharvest management’s
problems, to increase handling efficiency of the Royal Project’s Development
Centers’ produce. Then, test the use of the instruction provided and collect loss data
with the new produce for comparison.

2) Prepare a draft of a postharvest management manual for major produce of
the three sites of the Royal Project Development Centers.

3. Scope of the Research
The three sites of Royal Project Development Center and Plant Education

Center include:

The Royal Project Development Center — Mae Hae: head lettuce and cos
lettuce

The Royal Project Development Center — Mae Poon Luang:
spinach and broccoli

The Royal Project Development Center — Kae Noy: head lettuce
and cos lettuce



Research Results
1. A study on postharvest management of the Royal Project Development Centers

There were surveys of produce postharvest losses occurring during the internal
handling process of a packing house of individual three Development Center sites,
namely the Royal Project Development Center Mae Poon Luang (spinach and
broccoli), The Royal Project Development Center — Mae Hae (head lettuce and cos
lettuce) and The Royal Project Development Center — Kae Noy (head lettuce and cos
lettuce).

The survey results provide a summary of information, data analysis, handling
procedures and produce postharvest losses as follows:

For spinach produced for regular sale (non-cut and not packaged in ready-for-
sale bags) from the Development Center at Mae Poon Luang, the survey started at
harvest sites (on farms) through the internal postharvest handling process at the
packing house until the arrival of the vegetables at the Produce Center of the Royal
Project in Chiang Mai. The results showed that the total postharvest loss was at 100
percent. The most often recorded reason for produce loss was physiological, at 90.45
percent, where the spinach leaves and tips became yellow and very dry from the water
loss. Another 4.34 percent was physical loss due to breaking petioles. The produce
whose quality did not meet minimum standards and undersized produce accounted for
a loss of 4.84 percent. The loss of vegetables with cotyledon and aging leaves
attached, dirty vegetables and/or those that were spoiled with soil particles was at 0.25
percent. The marks on leaves caused by insects and plant disease counted for 0.09
and 0.03 percent loss, respectively. Upon arrival at the Produce Center of the Royal
Project site in Chiang Mai, spinach from Mae Poon Luang could not be distributed for
sale.

For cut spinach contained in ready-for-sale bags from the packing house of
Mae Poon Luang Center, the record of losses started on farms through the internal
postharvest handling process at the packing house until the arrival of the vegetables at
the Produce Center of the Royal Project in Chiang Mai. The total loss was reported at
91.74 percent. The highest loss percentage recorded was physiological deterioration
at 81.75 percent, where the postharvest spinach leaves and tips turned yellow and
wilted due to water loss. The physical damage of breaking petioles accounted for
4.78 percent of the loss. The produce whose quality did not meet minimum standards,
such as cotyledons and aging leaves attached and undersized produce occurred at 4.84
percent. The loss from dirty produce and/or produce spoiled with soil was reported at
0.25 percent. The loss from scratches and penetration marks due to insect nibbling
and plant diseases accounted for 0.09 and 0.03 percent of the loss, respectively.
Therefore, there was only 8.26 percent of the cut produce contained in ready-for-sale
bags from the packing house remaining for sale.

The total loss report of broccoli from Mae Poon Luang Center starting at
harvest sites through the internal postharvest handling process at the packing house
until the arrival of the vegetables at the Produce Center of the Royal Project in Chiang
Mai was at 38.91 percent. The produce whose quality did not meet the minimum
standards was 16.59 percent of the loss. Undersized produce accounted for 14.18
percent loss. The physical damage from breaking pedicels was reported at 6.29



percent loss of produce, and plant disease loss with rotten pedicels counted for 1.85
percent. Therefore, broccoli remaining for sale from the Royal Project Produce
Center in Chiang Mai was 61.09 percent.

Previously cut and quality-screened head lettuce from Mae Hae Center was
packed into plastic baskets (typical), incurring a total loss of 55.75 percent. Loss
surveys were started at harvest sites, through the internal postharvest handling process
at the packing house, until the arrival of the vegetables at the Produce Center of the
Royal Project in Chiang Mai. The biggest loss of 45.55 percent was produce whose
quality did not reach minimum standards. This loss resulted from farmers not initially
timming the crop after harvest and leaving around 5-6 outer leaves. The physical
damage due to breaking leaf sheaths and leaves counted for 4.28 percent of the loss.
The loss of lettuce with two heads occurred at 3.64 percent. Plant disease and insect
and/or slug-damage with nibbling marks comprised 1.16 and 1.12 percent of the loss,
respectively. Consequently, the remaining head lettuce available for sale was at 44.25
percent of the original harvest.

The loss survey of cut head lettuce contained in Royal Project-branded plastic
bags started on farms, through the internal postharvest handling process at the packing
house, until the arrival of the vegetables at the Produce Center of the Royal Project in
Chiang Mai. This report reported a total loss of 67.12 percent, with the biggest loss
that of quality not meeting minimum standards at 56.79 percent. Physical damage
accounted for 6.17 percent due to bruising and breaking leave sheaths. Plant disease
resulting in decay from burning leaf tips comprised 1.39 percent of the loss. The loss
of produce from insect and/or slug-damage counted for 1.12 percent, and loss from
undersized produce was at 1.65 percent. As a result, the remaining produce available
for sale from the Produce Center of the Royal Project in Chiang Mai was at 32.88
percent.

Mae Hae Center’s cos lettuce whose extraneous parts were trimmed were
quality-screened and contained in orange-colored plastic bags (regular type) after
harvest before going through the internal postharvest handling process at the packing
house. Then the vegetables arrived at the Produce Center of the Royal Project in
Chiang Mai. The survey showed the total loss at 30.27 percent. Produce whose
quality did not meet minimum standards, i.e. having defective outer leaves and
undersized vegetables, was at 11.97 percent. Plant disease causing scratches from
frog-eye spots (Anthracnose disease) was at 7.70 percent. Physical damage such as
torn leaves and broken petioles was at 5.05 percent. Physiological loss such as
wilting due to water loss and insect and/or slug-damage counted for 3.43 and 2.12
percent. The remaining produce available for sale was 69.73 percent.

The survey started at the harvest of cut cos lettuce of Mae Hae Center which
was contained in the Royal Project-branded ready-for-sales bags, through the internal
postharvest handling process at the packing house, until the arrival of the vegetables
at the Produce Center of the Royal Project in Chiang Mai. The survey showed the
total loss was 25.05 percent, meaning that the remaining produce for sale was 74.95
percent. The loss from produce not meeting minimum standards, 1.e. defective outer
leaves and undersized vegetables, counted for 12.51 percent. Plant disease resulting
in frog-eye spots (Anthracnose) was at 7.00 percent. Physical damage from broken
outer leaf sheaths and torn leaves and insect and/or slug-damage was at 3.85 and 1.69
percent, respectively.



The loss survey started on farms for head lettuce of Kae Noy Center, through
the internal postharvest handling process at the packing house, until the arrival of the
vegetable at the Produce Center of the Royal Project in Chiang Mai. The survey
showed the total postharvest loss at 82.08 percent. The biggest loss was 42.39 percent
of produce that didn’t meat minimum quality standards, such as lettuce with leaf
defects from physical damage, insects, plant diseases and soil contaminants. The loss
from totally insect-damaged vegetable accounted for 2.29 percent, and the loss from
un-wrapped head and vegetable with two heads was 9.9 percent. All indicated losses
occurred at the packing house of Kae Noy Development Center. At the packing
house of Huay Luek Center and Produce Center of the Royal Project in Chiang Mai,
the postharvest loss of head lettuce was physical damage due to broken extraneous
leaf sheaths and leaves at 17.00 percent and the physiological loss, such as wilting due
to the water loss was 10.41 percent. As a result, the remaining produce for sale upon
the arrival of the Produce Center in Chiang Mai was only 17.92 percent.

The cos lettuce of Kae Noy Center was surveyed and the total postharvest loss
was found at 89.82 percent. The loss from under-utilized parts and/or produce under
minimum quality standards was 43.82 percent ,consisting of extraneous leaves
attached to the vegetable from harvest sites, leave defects from frog-eye spots
(Anthracnose), torn leaves, broken leave stalks and leave damages resulting from
insect chrysalis which were all happening at the packing house of Kae Noy Center.
Other postharvest losses involved the physical damage, such as broken extraneous
leaf sheaths and torn leaves at 37.63 percent, the physiological loss with wilting sign
from the water loss at 4.49 percent and the loss from leaves with frog-eye spots at
3.88 percent which occurred at the packing house of Huay Luek Center and the
Produce Center at the Royal Project in Chiang Mai. Therefore, the outstanding
produce for sale from the Royal Project Produce Center was only 10.18 percent.

2. Providing guidance and resolutions to postharvest handling management to
enhance productivity of Royal Project Development Centers

After a summary and analysis of postharvest losses of produce at each stage of
postharvest handling of Development Centers of the Royal Project, the resolutions to
reduce losses at certain handling stages were provided. Testing procedures as
recommended were then operated, and loss data was collected again to compare the
results occurring before and after the improvement process. Information reported can
be summarized below.

Loss surveys of spinach of Mae Poon Luang produced for regular sale channel
(non-cut and packed into ready-for-sale bags) started at harvest through the internal
postharvest handling process at the packing house, until the arrival of the vegetable at
the Produce Center of the Royal Project in Chiang Mai. After recommended
postharvest practices were implemented, the total postharvest loss was at 19.13
percent with the highest loss was from under-utilized parts and/or quality not meeting
minimum standards, i.e. attached stipules, yellowish leaves attached from harvest
sites, and undersized vegetable at 15.97 percent. In addition, the physiological loss
due to yellowish leaves and tips was reported at 1.94 percent. The physical loss
resulting from broken petioles and plant diseases accounted for 1.11 and 0.11 percent,
respectively. Therefore, the remaining produce for sale when arriving at the Produce
Center of The Royal Project in Chiang Mai was 80.87 percent.



The survey of Mae Poon Luang’s previously cut spinach and packed into the
ready-for-sale Royal Project-branded bags started on farms through the internal
postharvest handling process at the packing house, until the arrival of the vegetable at
the Produce Center of the Royal Project in Chiang Mai showed the total postharvest
loss after appropriate practices were implemented at 32.41 percent. The major loss
found was the under-utilized part and/or quality under minimum required standards at
16.07 percent which occurred at a village’s produce collecting unit and the packing
house of Mae Poon Luang Center. The physiological loss resulting from yellowish
leaves and tips was found at 13.60 percent, and the physical loss due to broken leaf
stalks at 2.00 percent. The loss from plant diseases was at 0.11 percent. As a result,
the total produce of cut spinach contained in the Royal Project-branded bags available
for sales when arriving in Chiang Mai was at 67.59 percent.

Mae Poon Luang Center’s postharvest loss survey of broccoli at harvest was
initiated, through the internal postharvest handling process at the packing house, until
the arrival of the vegetable at the Produce Center of the Royal Project in Chiang Mai.
The survey indicated the total loss of 42.42 percent after the broccoli was packed into
plastic bags and conveyed from harvest sites. The loss percentage indicated was
evaluated after the postharvest appropriate techniques were implemented and tested at
certain stages of the handling process. The biggest loss percentage found was the
physical damage resulting from broken or bruising pedicels at 29.16 percent, the
under-utilized part and/or quality not meeting minimum required standards, such as
trimming of excessive stems, petioles and leaves, removal of undersized and/or under
acceptable grade produce added 11.75 percent to the total loss. The loss from plant
diseases resulting in rotten signs accounted for 1.51 percent. Therefore, the
outstanding produce available for sale upon the arrival of the Royal Project in Chiang
Mai was 57.58 percent. For the survey of the broccoli contained in plastic cartons
normally used at harvest sites (black baskets) with the horizontal placement, the total
postharvest loss was reported at 22.84 percent with the biggest loss from physical
damage at 10.39 percent, the loss from under-utilized parts and quality not meeting
minimum standards at 9.60 percent, the plant disease loss decayed pedicels caused by
plant diseases at 2.85 percent. As a result, the remaining produce for sale at the
arrival in Chiang Mai was at 77.16 percent. The broccoli contained in black cartons
with the vertical placement incurred the total postharvest loss at 19.16 percent with
the mechanical loss at 3.17 percent, the loss from under-utilized parts and/or quality
not meeting minimum standards at 12.66 percent and the loss from plant diseases with
rotten signs accounted for 3.33 percent. Therefore the remaining produce available
for sale was at 80.84 percent. However, the vertical placement takes more space of
each container, so a the great number of black basket containers are required to
deliver broccoli from harvest sites to the packing house of the center.

Following implementation of recommended appropriate postharvest practices
by containing head lettuce in cold storage for the next-day trimming process after
officers randomly weighed the produce, the survey of previously cut and quality-
screened head lettuce contained in plastic baskets (regular type) from Mae Hae Center
was initiated on farms, through the internal postharvest handling process at the
packing house, until the arrival of the vegetable at the Produce Center of the Royal
Project in Chiang Mai, suggested the postharvest loss from under-utilized parts with
5 — 6 extraneous leaves initially untrimmed at harvest. The loss from insects,



chrysalis or slug-damage accounted for 3.61 percent and the physical loss due to
broken extraneous leaf sheaths or torn leaves was 1.86 percent. Therefore, the total
postharvest loss of the head lettuce previously cut, quality-screened before being
contained in plastic baskets (regular type) upon the arrival at the Produce Center of
the Royal Project in Chiang Mai was 28.10 percent, and the remaining portion for sale
was 71.90 percent.

The survey of previously cut head lettuce before being packed into the ready-
for-sale Royal Project-branded plastic bags was initiated on farms through the internal
postharvest handling process at the packing house, until the arrival of the vegetable at
the Produce Center of the Royal Project in Chiang Mai found the total postharvest
loss at 48.84 percent after implementation of suggested appropriate practices by
leaving the vegetable in cold storage before cutting and trimming, and packing into
the ready-for-sale Royal Project-branded bags. The most often recorded was the
under-utilized parts and/or quality under minimum standards with extraneous leaves
attached from harvest sites at 22.63 percent. The physical loss due to broken
extraneous leaf sheaths and broken leaves accounted for 12.58 percent. The
physiological loss such as wilting extraneous leaves counted for 10.02 percent and the
insect or slug-damage was 3.61 percent. Therefore, the vegetable remaining for sale
upon the arrival at the Produce Center in Chiang Mai was at 51.16 percent.

The loss survey of the cos lettuce initially cut and trimmed, and then quality-
screened before being packed into the regular plastic baskets at harvest, through the
internal postharvest handling process at the packing house, until the arrival of the
vegetable at the Produce Center of the Royal Project in Chiang Mai showed the total
loss of 25.00 percent after recommended postharvest techniques were 1n practice. The
major loss at 23.80 percent was the under-utilized parts caused by defective leaves
and undersized vegetables, and the rest of 1.20 percent was mechanical loss due to
torn and broken leaf stalks. Therefore, the produce available for sale upon arrival at
the Produce Center in Chiang Mai was at 75.00 percent.

The survey of cut cos lettuce contained in the ready-for-sale Royal Project-
branded bags from Mae Hae Center started at harvest through the internal postharvest
handling process at the packing house, until the arrival of the vegetable at the Produce
Center of the Royal Project in Chiang Mai found the total postharvest loss at 23.89
percent after implementing recommended postharvest practices to minimize losses by
storing the cos lettuce in cold storage while awaiting the process of cutting and
trimming, and packing in the next morning. The biggest postharvest loss found was
the under-utilized parts and/or not meeting minimum quality standards, such as
defective extraneous leaves and undersized vegetable at 23.80 percent. The other
insignificant loss found at 0.09 percent was physical damage caused by torn leaves.
As a result, the total vegetables remaining for sale was 76.11 percent.

The survey cos lettuce of Kae Noy center started at harvest through the
internal postharvest handling process at the packing house, until the arrival of the
vegetable at the Produce Center of the Royal Project in Chiang Mai showed the
postharvest loss at 42.94 percent. The major loss at 40.82 percent occurred at the
packing house. The under-utilized parts and/or quality under acceptable standards,
such as extraneous leaves attached from harvesting, torn and broken leaves and
petioles and leaves with marks from chrysalis or slug-damage accounted for 37.55
percent of the loss, the undersized vegetables, cos lettuce with two heads and un-



wrapped produce accounted for 3.16 percent, and totally damaged vegetable from
chrysalis accounted for 0.11 percent. The postharvest loss occurring at the Produce
Center of the Royal Project in Chiang Mai accounted for 2.12 percent due to physical
loss, such as broken outer leave sheaths and water-bruising damage. Therefore, the
total produce available for sale upon arrival at the Produce Center of the Royal Project
in Chiang Mai was 57.06 percent.

The postharvest survey of Kae Noy Center’s cos lettuce started at harvest
through the internal postharvest handling process at the packing house, until the
arrival of the vegetable at the Produce Center of the Royal Project in Chiang Mai
indicated the total loss at 57.04 percent which occurred at the packing house of the
center. The loss from under-utilized parts and/or quality under minimum required
standards, such as extraneous leaves of the vegetables after harvesting, defective
leaves caused by frog-eye spot disease (Anthracnose), torn leaves and broken petioles
and leave damage resulting from chrysalis, accounted for 43.34 percent. The
undersized cos lettuce accounted for 11.77 percent. At the Produce Center of the
Royal Project in Chiang Mai, the physical loss, such as broken outer leaf sheaths and
torn leaves, accounted for 1.93 percent of the total loss. As a result, at the arrival of
Produce Center at the Royal Project in Chiang Mai, the cos lettuce remaining for sale
was 42.96 percent.



Research Summary

1. Spinach and cut spinach contained in ready-for-sale bags of the Royal
Project Development Center Mae Poon Luang incurred to the total postharvest loss at
100 percent and 91.74 percent, respectively. After implementing the postharvest
appropriate techniques, the postharvest loss of spinach and cut spinach in ready-for-
sale bags was reduced to 20 and 30 percent, respectively.

2. Broccoli of the Royal Project Development Center Mae Poon Luang
incurred the total postharvest loss at 38.91 percent. Following a test of broccoli
delivery methods from harvest sites, and providing appropriate practices, it 1s found
out that containing broccoli in plastic baskets resulted in the total loss of 42.42
percent, while containing vegetables in plastic cartons (black baskets) with a horizon
and vertical placement incurred the total loss of 22.84 and 19.16 percent, respectively.

3. The head lettuce and cut head lettuce contained in ready-for-sale bags of
the Royal Project Development Center Mai Hae incurred to the total postharvest loss
at 55.75 percent and 67.12 percent, respectively. After solutions for postharvest
handling were performed, the head lettuce and cut head lettuce in ready-for-sale bags
was reduced to 28.10 and 48.84 percent, respectively.

4. The cos lettuce and cut cos lettuce contained in ready-for-sale bags from
the Royal Project Development Center Mae Hae incurred the postharvest loss at 30.27
and 25.05 percent, respectively. After the postharvest techniques were carried out, the
loss of cost lettuce and cut cos lettuce contained in ready-for-sale bags dropped to
25.00 and 23 .89 percent, respectively.

5. The head lettuce and cos lettuce of The Royal Project Development Center
incurred the postharvest loss at 82.08 and 89.82 percent, respectively. The operation
of postharvest appropriate techniques reduced the total loss of head lettuce and cos
lettuce to 42.94 and 57.04 percent, respectively.
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