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Abstract

This research work was aimed to increase the productivity and quality of off season
‘Long lablae’ durians for commercial and export, design and develop the semi-automatic
‘Long Lablae’ Durian peeler, the extend the shelf life of ‘Long lablae’ durians and use the
geographic coordinate for production area and quality of ‘Long lablae’ durians by using
geographic information system (GIS) and register of durian growers. The study consisted 3
parts as following

Effect of Pollination Between ‘Long Lablae’ and ‘Lin Lablae’ Durian with other

Cultivars in Uttaradit Agro-forest System was studied. Pollination of durian (Durio zibethinus
Murray) in agro-forest system was carried out in 6 cultivars, i.e. Long Lablae, Lin Lab-lae, Mon
Thong, Chanee, Kan Yao and Kradoom Thong in Tambon Na Nok Kok, Tambon Mae Phun
and Tambon Fai Luang, Lab-lae district, Uttaradit province. Development of flower, pollen
viability and germination, pollination, development and characteristics of pollinated fruits
were conducted. Development of flower was investigated from longitudinal and transverse
sections prepared via paraffin embedding technique. Permanent slides of those sections
showed developmental stage from floral bud to blooming stage. All of six-cultivars durian
pollens were studied their viability. They were storage at 0, 5 and 250C for different periods.
The results showed that pollens could be storage for 36, 28 and 6 days, respectively. Pollen
of Chanee, Kan Yao and Mon Thong could be storage for long period and provided good
percentage of germination. Trials on pollination used each cultivars as pollen parent were
observed the growth and development of fruit set. It was found that all of them could be
fruit set after a week pollination. Although some fruits had fallen until three to four weeks
after pollination, but most of them could grow. The highest percentage of fruit set belonged
to Mon Thong, followed by Long Lablae pollinated with Long Lablae, Lin Lab-lae and Mon
Thong. Morphological characteristics of pollinated fruits were then investigated on weight,
size, number, colour and firmness of fruit, peel, flesh and seed. The result showed that most
of them were similar mother more than father. Durian from pollination of Mon Thong as
mother or father showed that the ratio of flesh and whole fruit was higher than others.
Chemical and bio-chemical analysis, i.e. vitamin C, total carotenoid, phenolic compounds,
anti-oxidant activity, pH, titratable acidity, soluble solids and TSS/TA ratio, showed that they

might be influenced from mother.

Design and Development of Semi-automatic ‘Long Lablae’ Durian Peeler was

studied. The objectives of this study were to design, build and test the ‘Long Lablae’ durian



peeler, which can peel durians with different heights without additional adjustment for each
fruit, in order to reduce time and labor in peeling process. The study of physical and
mechanical properties of ‘Long Lablae’ durian found that the calyx end was the suitable
position for opening its hard shell. The prototype peeler was designed and built, applying
pneumatic mechanisms and sensors with three conical bits with twisting mechanism and
one open-jaw type opener. The three conical bits consisted of 5 radial blades each with
different conical angle of 30, 45 and 60 degrees. Durians were penetrated with conical bits
for 3 cm before twisted to shear the durian shell along the fault lines. The results showed
that conical bit type peeler could peel durian successfully at the 9%SS above 23.7.
Considering the peeling performance and the effect on durian flesh, the 30-degree conical
bit was most suitable for this semi-automatic peeling machine. Average peeling time was 27
seconds while the total peeling time, including manual removal of durian from fruits, was 2
minutes 45 seconds. The peeling capacity of peeling machine was 22 fruits per

time quicker than peeling by hands (8 fruits per hour).

The sustainable production and postharvest quality of ‘Long lablae’ Durians for
commercial in Utaradit province were studied. The first study was to investigate the effect of
paclobutrazol foliar application on flowering and total non-structural carbohydrate (TNC) in
leaves of durian. The experiment was done in RCB consisted 5 treatments in 3 replications (1
plant each). 10 years old uniformed ‘Long Lablae’ durian trees were selected and pruned,
followed by 2 times leaf flushing stimulation by thiourea 30 ¢/20 L and potassium nitrate
300 ¢/20 L. The paclobutrazol solution was foliar application. The experiment consists of
paclobutrazol 25 50 75 100 ¢/20L and compared with control. The volume of each foliar
application was 20 liters/tree. Paclobutrazol were sprayed to durian tree when the new
flushing leaves developed to the stage of fully expanded. Leaf sampling was collected every
month after foliar application until anthesis. The results showed that 100 ¢/20L
paclobutrazol treated durian trees showed the highest TNC in leaves was 80.41 mg/g dry
weight after the foliar application for 4 months. Flowering responded to paclobutrazol, was
more readily in higher rates. However, floral induction by paclobutrazol was related to
increase TNC content after treatment until flowering. Moreover, this application showed the
anthesis earlier than control for 16 days. The second study was aimed to investigate the
micronutrient application for improving the qualities of durian fruits. The experimental
design was 7 x 2 factorial in CRD. The 40% calcium (Ca) and 0.3 % boron (B) solution and

algae extract 100% (algae) by foliar spray. Seven levels of solution concentration (Ca-B 0.5



mU/L., Ca-B 0.5 ml/L. + algae 1 ml/L,, Ca-B ImU/L., Ca-B 1 mU/L. + algae 1 ml/L., Ca-B 2 mU/L,,
Ca-B 2 mlU/L. + algae 1 mU/L. and compared with control) were set as the first factor. The
volume of each spay was 10 liters/tree of durian cv. Long Lablae at 6 stages. (egg fish,
eggplant, head bracelets, 40, 60 and 80 days after anthesis). Two levels of storage
temperature (15 and 30°C) were set as the second factor (durian fruits were harvested at
105 days after anthesis). The results showed that fruit spraying a solution of Ca-B 0.5 ml/L
combined with storage at 15°C, could be stored for 21 days. The changes in total soluble
solids (29.47%Brix), color values the flesh of chroma (49.47), the percentage of dry weight
(41.51%), the percentage of weight loss (38.25%), glucose (1.63%) and sucrose (13.43%) were
less than other treatments and control. The fruit sprayed with Ca-B 0.5 ml/L and algae
extract 1 ml/L and kept at 30°C could be stored for 9 days which showed that the firmness
of the husk (0.23 Kg/cmz) and flesh (0.11 Kg/cmz) were more than other treatments and
control but total soluble solids (30.60%Brix), fructose (0.48%), changes in color values of
flesh as shown by chroma (50.53) were less than other treatments and control. The third
study, the harvesting index of ‘Long Lablae’ durian fruits were studied by the days after
flowering (anthesis) and dry weight matter. The results found that the best harvesting index
was 105 after anthesis, the fruits can ripe at 3 days after kept at ambient temperature.
Another harvest index was 38.60 % dry weight matter. The forth study, postharvest losses
evaluation found that at the harvesting stage was 11.4% due to immature durian fruits were
harvested by less skill harvesters. At the transporting stage was 7.5% due to fruit loading in
the basket on the back of motorcycles to packing house and on the trucks to wholesale
markets and fresh markets. At the market was 81.1% consisted of split fruits, Phytophthera
infected fruits, fruit rot, powdery mildew infected fruits, damage of Mealybug and Coccus
due to lack of good management. The fifth study, ‘Long lablae’ durian Fruits was originated
in Amphoe Lub-lae, Uttaradit province, Thailand. It is a very popular variety among
consumers. Mature durian fruits are very difficult to determine from the external
appearance. For local market, the maturity of durian is identified using sound from knocking
on the peel of fruits. However, this method is subjective nature based on skill of durian
growers and sellers. According to in Thai Agricultural Standard (TAS) 3-2013 for Durian,
numbers of days from anthesis (harvesting period is about 105-110 days after anthesis) and
dry matter (DM) are also used as parameters of maturity. This method is destructive
measurement method and time consuming (48 hours). NIR technique is an interesting

method which is non-destructive and fast analysis. Therefore, this research aimed to study



the determination of DM at upper fruit stem, lower fruit stem and the center of durian fruit
by using portable NIR spectrometer over the wavelength range of 700-1,100 nm. The
calibration equations were developed from correlation between NIR spectra and DM of aril
using multiple linear regression analysis (MLR). From the results, the equation derived from
the spectrum of the center of durian fruit provided the best DM of ‘Long lablae’ durian
prediction with the highest multiple correlation coefficient (R) at 0.78, the lowest standard
error of prediction (SEP) at 1.67% and no bias. The sixth study, the aim of this study was
determined the effect of gum arabic and chitosan coating on postharvest quality of ‘long
lablae’ durian fruits at low temperature storage. The results found that the coating durian
fruits with gum arabic 5% kept at 15°C was the most appropriate method, could be stored
for 15 days with no fruit dehiscence and disease infection. They showed the lowest of
weight loss (17.45%) and the highest of firmness of flesh (1.79 kg / cm’). Each method has
significant difference at level of 95%. The seventh study, effect of 1-Methylcyclopropane to
postharvest qualities of durian fruit at different temperature storage was investigated. It was
RBC experiments with 3 replications (3 fruits each). The results found that the 1- MCP
fumigated fruits for 30 minute and kept at 15 °C could be extend the shelf life for 9 days.
The control fruits and kept at 15 °C cracked after storage for 9 days. All fumigated fruits with
all duration and kept at 15 °C for 9 days showed the brown color on the peel. Moreover, all
fumigated fruits and kept at 15 °C showed no fruit dehiscence but started fungus infection.
The last study, the data base of Long Lablae durian growers on the geographic coordinate
system found that 131 growers located in Bandannakam village, village no. 7, Muang district,
Uttaradit Province. Latitude and Longitude were 17.7712649-17.841879 and 100.052818-
100.129059.
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