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Executive Summary

Research and Development Pre and Post Harvest Management of the Royal

Project Important Crops

Abstract

The Royal Project’s pre- and postharvest research and development was conducted
via a survey and data collection of the supply chain and wastage of the three vegetables,
namely, egg plant, common bean and kailaan while moving along the chain at four different
locations including farm at the Royal Project site, packing house in Chiang Mai, packing
house in Bangkok and the Royal Project retail shop at the Marketing Organization for
Farmers. The survey has been conducted immediately after the postharvest procedure at
each stated location along the supply chain. The survey indicates that the postharvest loss
of the egg plant of 18.42 percent, which consists of a loss from insects and physical
wastage. The location where the loss mainly occurs is on farm. With the improvement
process implemented, the loss decreases to only 1.82 percent. The postharvest wastage of
common beans along the supply chain counts 20.17 percent. The major loss is
underutilized parts and/or short of minimum required standards and the appearance is
an incomplete and/or constricted bean string and spongy string (aging produce) from an
inappropriate harvest. Again, these wastages are largely occurring on farm. The improved
postharvest techniques for common beans have minimized the loss to only 1.30 percent.
The postharvest loss of kailaan is found at a significant rate of 24.05 percent. The major
damage of 22.60 percent is physiological one where the kailaan leafs and tips turn dry. The
location of most frequent loss is at the packing house in Chiang Mai. After the

recommended practices, the postharvest loss of kailaan decreases to 7.57 percent.



Introduction

The Royal Project Foundation has underlined the importance of the Research and
Development in planting vegetables and herbs in order to accomplish high quality
produces, which would finally turn to value added and high-yielding products. The Royal
Project products are GAP (Good Agricultural Practices) certified in 2010 - 2011, by the
Department of Agriculture, Ministry of Agriculture and Cooperative. The certification
includes 38 Royal Project sites, covering the total farming area operated by 4,168 farmers,
producing 166 kinds of vegetables and 56 types of herbal plants, generating the total of 222
produces. And these produces also receive organic agricultural certification from the
Department of Agriculture. These 16 sites of the Royal Project cover the area of 1,500 Rai
(or approximately 593 acres) separated into 643 farm slots, engaging 529 farmers in the
workforce. The area generates 66 organic produces currently distributed in the market. In
the fiscal year 2010 and 2011 (FY 2010 — 2011), the Royal Project Foundation made a
purchase of produces from farming areas under its management for the total of 9,923.27 ,
and 11,251.02 tons, valued at 205.12 and 227.43 million baht, respectively. Several of
these produces have been developed to become industrial crops to serve both local demands
and international markets. Kailaans, common beans and egg plants are among highly
popular produce exports to Singapore and Taiwan. However, these crops are currently
found short of export quality standard. In the year 2010, the wastage of kailaans, common
beans and egg plants was found at 2,752, 5,416 and 1,853 Kilograms, respectively. The
losses included aging and decay caused by inappropriate postharvest procedures.
Therefore, the Royal Project Foundation’s research and development focuses on developing
most appropriate pre- and postharvest practices with the aim to minimize losses of major
produces with export potential. The research commences from loss survey of each produce
at every location along the supply chain starting from farm areas until they are delivered to
retails and/or end customers. Data collected will then be analyzed, with the proposal of
corrective plan, and the postharvest best practices can be identified and generalized for the
Foundation’s entire system, and in the way that is consistent with marketing direction and
opportunity of those crops. The postharvest management with best practices will be able to
maintain the produces’ quality, to minimize wastage, and to prolong shelf life for both

domestic and international market.



Research Objective
This research aims to develop an overall efficiency of Royal Project pre- and

postharvest management throughout the supply chain of its major produces.

Research Methodology
1) Develop a survey form and gather information on supply chains of the three
vegetables, namely, kailaans, common beans and egg plants by interviewing farmers,
product promoting officers and packing officers. Additionally, collect data on the
plantation areas of farmers who grow these three crops.
2) Survey losses of the three produces incurring on the transportation process
along the supply chain
2.1) On farms
2.2) At the Royal Project Development Center
2.3) At the packing house in Chiang Mai Province
2.4) At the packing house in Bangkok
2.5) At the Royal Project’s retail shop and exporters’ sites
The survey records loss data at each location in the supply chain, starting from
farms, for a single containing unit of each vegetable at the minimum quantity of 30
kilograms (kgs.), depending on type of produce. The produce wastage can be classified and
recorded as follows:
- Mechanical (physical) injury: splitting, internal bruising, skin break,
scratching and injury from pressure
- Physiological deterioration: water losses and rate of normal breakdown
- Pest damage: traces of insect bites and/or water sucking
- Disease injury: produce damage from diseases (bacteria, fungi, etc.)
- Others losses
Then, produces must be sorted out and grouped according to a type of damage, and
weight of individual group is tracked at each stage of the supply chain from location
identified in 2.1 — 2.5. Final losses and weight of each vegetable must be subsequently
recorded prior to distribution to end consumers. After that, the total loss analysis

throughout the supply chain for each produce must be conducted.



After each produce’s loss is identified for each location, the primary
recommendation must be prepared to reduce the damage. Then testing procedures after
corrective proposal must be conducted to collect the loss percentage data.

3) Summarize and conduct data analysis on the major sources of damage for each
produce at every single stage of the supply chain. Then identify a stage where damage
mostly occurs, followed by calculating loss percentage at an individual stage and the final
eligible percentage for sales.

4) Provide guidance on appropriate practices for all three produces to minimize
losses identified in 2)

5) Repeat the procedure in step 2) with the factoring in recommendations in step
4) and then compare the loss percentages occurring in the supply chain

6) Draft a postharvest manual for the three vegetables

7) Organize training for the Royal Project’s officers to master the best practices of
the project’s produce postharvest management

Recording the experiment

1) Record, collect data/information upon physical observation, and interview

results from farmers, packing staff at the Royal Project Development Center,
staff of packing house in Chiang Mai, and staff of packing hous in Bangkok

2) Record each vegetable’s weight at each five location in the supply chain

(according to Table 1, and calculate the loss percentage)
3) Record data according to the following type of losses
3.1) Mechanical (physical) injury: splitting, internal bruising, skin break,
scratching and injury from pressure
3.2) Physiological deterioration: water losses and rate of normal

breakdown
3.3) Pest damage: traces of insect bites and/or water sucking
3.4) Disease injury: produce damage from diseases (bacteria, fungi, etc.)

3.5) Others losses



Research Results

Egg plants

The egg plant normally takes the total of 52 hours in the supply chain starting from
being harvested upon the shelf placement at the Royal Project’s detail shop in Bangkok
(Market Organization for Farmers).

The egg plants normally takes the total of 52 hours in the supply chain starting from
being harvested upon the shelf placement at the Royal Project’s detail shop in Bangkok
(Market Organization for Farmers). According the loss survey at each location of the
supply chain, on farms, the Royal Project’s Development Center, packing house in Chiang
Mai, packing house in Bangkok, and the Royal Project’s detail shop in Bangkok (Market
Organization for Farmers), the damage mostly occurs on farms at 12.32 percent. Given the
fact that there is no primary produce quality screening process before being transported to
the Development Center. Lacking in the process, different qualities of the harvested
eggplants such as those with insect damages, distorted body and scratching are all mixed.
The percentage of loss at the Development Center is found at 1.58 percent when the lengthy
pedicel part is trimmed. At the packing house in Chiang Mai, the loss incurs at 2.05% from
scratching and internal bruising. At the next location, packing house in Bangkok, the
damage including physiological and physical one is recorded at 2.47 percent. It is actually
found out that approximately 80 percent of the total produce arriving at the packing house
in Bangkok shows sign of dryness, and greater than 50 percent of those contained at the
bottom level of the basket has traces of its container (basket) caused by a pressure.
However, these minor damages are still within a tolerance level for distribution to
customers. There is no damage found at the Royal Project’s detail shop at the Market

Organization for Farmers in Bangkok.



Table 1: Egg plant Wastage Reported at Each Location in the Supply Chain

Location in Supply Chain Loss Percentage (%)
On farms 12.32°
At the Development Center 1.58°
At the Packing House in Chiang Mai 2.05°
At the Packing House in Bangkok 247"
At the Retail Shop (Markets Organization
for Farmers) in Bangkok 0.00°
Total 18.42

Note: Different letter(s) following the displayed average percentage represent the statistical

significance level at 95%

Common beans

The common bean usually takes the total of 52 hours in the supply chain after being
harvested upon the shelf placement at the Royal Project’s detail shop in Bangkok (Market
Organization for Farmers). The survey indicates that at each location of the supply chain,
on farms, the Royal Project’s Development Center, packing house in Chiang Mai, packing
house in Bangkok, and the Royal Project’s detail shop in Bangkok (Market Organization
for Farmers), the location of frequent damage is on farms at 11.22 percent, and the normal
loss is constricted and aging strings. The second loss most-found location is at the
Development Center where the damage is reported at 5.06 percent, where the damage
found is distorted and spongy strings. This is, again, also caused by the fact that there is no
primary produce quality classification process before being transported to the Development
Center. Lacking in the process, mixed qualities of the harvested common beans are all

present. So, the total availability of the produce in the market is 79.83 percent, accordingly.



Table 2 : Common bean Loss Reported at Each Location in the Supply Chain

Location in Supply Chain Loss Percentage (%)
On farms 11.22°
At the Development Center 5.06"
At the Packing House in Chiang Mali 1.81¢
At the Packing House in Bangkok 2 08¢
At the Retail Shop (Markets Organization
for Farmers) in Bangkok 0.00°
Total 20.17

Note: Different letter(s) following the displayed average percentage represent the statistical

significance level at 95%

Kailaans

The kailaan usually takes the total of 45 hours in the supply chain after being
harvested from farms, and move along stations in the supply chain, the Development
Center, packing house in Chiang Mai, packing house in Bangkok to the shelf placement at
the Royal Project’s detail shop in Bangkok (Market Organization for Farmers). The survey
indicates the total damage is found at 24.05 percent, and the location of most frequent loss
is at the packing house in Chiang Mai at 12.32 percent. The cause is related to the lack of
cooling storage for the produce at the Development Center, before passing to the Chiang
Mai packing house in the next day. The transportation of kailaan from in a non-air
conditioning vehicle affects the extra loss of water, and then turns the kailaan to a dry look
when arriving at the Chiang Mai packing house. The second location where the wastage is
most found is at the packing house in Bangkok and at the retail shop at Market
Organization for Farmers at the rate of 7.65 and 2.94 percent, respectively, and the same
water loss and appearance of dryness are found. The wastage on farms is the under-sized

and short of minimum quality standard, and is found at 1.37 percent.



Table 3 : Kailaan Loss Reported at Each Location in the Supply Chain

Location in Supply Chain

Loss Percentage (%)

On farms 1.37¢
At the Development Center 0.00°
At the Packing House in Chiang Mai 12.07°
At the Packing House in Bangkok 7.65°

At the Retail Shop (Markets Organization
for Farmers) in Bangkok 2.94
Total 24.05

Note: Different letter(s) following the displayed average percentage represent the statistical

significance level at 95%



Research Discussion

According the postharvest loss survey, the total loss percentage of the egg plant in
the supply chain is 18.42 percent. The major cause is found to be a pest-related decay of
8.90 percent and physical wastage of 7.12 percent, where scratching from the thorn and/or
stalk penetration, internal bruising from pressure, and bruising appearance caused by space
between plastic strips of their plastic containers. This result is consistent with the case of
Chinese cabbages (Danai and Colleagues, 2010), pointed cabbages and bi-colored sweet
corns (Danai and Colleagues, 2011), which indicates that the postharvest damage are
mainly pest-related, and physical ones. The research further identifies that approximated 80
percent of the egg plants shows appearance of dryness upon its arrival to the packing house
in Bangkok. However, this dryness look is still at an acceptable range for market
distribution. Around 50 percent of those produce contained in the lower part of container is
found bruising from weight pressure, and appearance of space between plastic strips of its
containers. Again, this minor damage is still tolerable for sales purpose. The egg plants
take the total of 52 hours in moving all along the supply chain, and wastage is most found
on farms at 12.32 percent, with the unavailability of primary quality screening process in
place before passing to the Development Center. Therefore, some of the produce are with
insect-biting decay, distorted body and scratching, and they are all mixed in containers upon
arrival at the Development Center.

With recommended postharvest practices to minimize damage, the egg plant is
contained in side-extended plastic bags with holes, before being placed in plastic containers
with padding at the bottom, and then being transported in vehicles with cooling space. In
the meantime, the total time in the supply chain is reduced to 28 hours (as opposed to 52
hours). With these indicated practices, the damage is reported somewhat low at only 1.82
percent when arriving at the retail shop at the Market Organization for Farmer in Bangkok.
This minor wastage rate can also be contributed to the primary quality classification process
from farms by the staff, and with all the recommended appropriate practices, no
appearances of dryness and traces of weight pressure and/or sign of space between plastic
strips of its containers is reported for egg plants for the entire movement in the supply
chain. This also reflects the water loss prevention when the produce is contained in the

plastic bag as indicated in earlier study (Danai and Nitiya, 2005)



A total damage of the common bean is reported at 20.17 percent, comprising under-
utilized parts and/or short of minimum standard at 7.61 percent with the incomplete or
constituted string, and the loss from inappropriate harvesting process counts 6.17 percent
where aging strings are collected. Other damages reported for common beans are pest-
related at 3.18 percent, mechanical one at 3.15 percent. The postharvest loss is mainly
found on farms at 11.22 percent, where common bean strings with incomplete, constituted
or aging strings are all mixed because there is no quality pre-screening process before the
produce reaches the Development Center.

Following the implementation of appropriate postharvest procedures to minimize
losses by adding quality pre-screening classification on farms, delivery process along the
supply chain on vehicles with cooling space, and shorten time in the supply chain to 28
hours (as opposed to 52 hours), the total postharvest damage significantly decreases to only
1.30 percent. The shorter period in the supply chain has a major positive effect to many
produces such as broccoli, spinach, head lettuces, cabbages, Chinese cabbages, pointed
cabbages, baby bok choi, bi-colored sweet corns, Chayote shoots and Japanese cucumbers.
The total time in the supply chain which is reduced from 24 hours, as opposed to regular
time of 48 hours significantly decreases postharvest damages (Danai and Colleagues, 2010 ;
Danai and Colleagues, 2011).

The postharvest survey for kailaans indicates the total wastage of 24.05 percent.
The damage is mostly physiological one at the 22.60 percent where leafs and tips show an
appearance of water loss. Given the fact that kailaan is tolerant to heat and wind with its
thin and big-sized leaves, it shows a sign of dryness from those factors upon arrival in
Bangkok and its suburbs when being transported from the northern highland areas (Damorn
and Colleagues, 2012). This is also consistent with the study of Danai (Danai and
Colleagues, 2012) which reports that the chayote shoot moving along the supply chain from
farms, the Royal Project Development Center, the packing house in Chiang Mai, the
packing house in Bangkok and the retail shop at the Market Organization for Farmers in
Bangkok incurs the most physiological damage at 23.08 percent when it shows the sign of
losing water and dryness. After the postharvest process and within the supply chain, the
packing house in Chiang Mai is found to be the location of most frequent damage reported
at 12.32 percent. This damage percentage can be caused by the fact that there is no cooling
space for storing the vegetable at the Development Center prior to the arrival at the Chiang



Mai packing house in the next day, which causes the sign of water loss and dryness of the
kailaan accordingly.

With the implementation of postharvest in appropriate practices by cutting and
trimming the excess stalks and leaves before putting the kailaan in foam boxes containing
crushed ice cubes from farms before being delivered on vehicles with cooling space, and
the shortened time in the supply chain to 28 hours (as opposed to prior 45 hours), the
kailaan wastage is reduced to 7.57 percent. This observation is consistent with the study by
Damorn and Colleagues, 2012 which reports that cooling effect could cut back the wastage
from dryness by 45 percent. This suggests that temperature is one of the key factors in
postharvest management of vegetables. The reduced temperature can significantly slow

down changes which may happen to harvested crops.



Research Summary

The postharvest loss survey of the egg plants, common beans and kailaans while
moving along the supply chain consisting of the farm areas, the Royal Project Development
Center, the packing house in Chiang Mai, the packing house in Bangkok and the retail shop
at the Market Organization for Farmers in Bangkok, reports the following information.

The egg plant incurs the postharvest total damage of 18.42 percent, where most
damage found are pest-related and physiological ones. The location of frequent loss is on
farms, and with the recommended appropriate postharvest practices, the total loss
significantly reduces to only 1.82 percent.

The postharvest wastage of common beans is reported at 20.17 percent. The major
loss found are under-utilized parts, short of minimum quality standard and inappropriate
harvesting process where aging strings are collected. And the damage mainly occurs on
farms. The implementation of appropriate postharvest practices can decrease the damage to
somewhat minimal level of 1.30 percent.

The kailaan’s total postharvest damage is reported at 24.05 percent, with the major
loss is physiological one at 22.60 percent where leaves and tips of the produce show the
appearance of water loss and dryness. The packing house in Chiang Mai is the major
location where the wastage is found. After the execution of suggest postharvest procedures,

the total loss decreases to 7.57 percent.
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