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Abstract

Good Quality Pummelo Production System for Chaiyaphum Pummelo Identity
Creation Project consisted of 3 plans. Research plan conducted in 3 main research projects,
i.e. Identity Creation of ‘Baan Thaen’ Thong Dee Pummelo project, Production system
development to improved quality of red flesh pummelo of Amphoe Kasetsomboon for
identity creation of red flesh pummelo of Chaiyaphum province project and Red flesh
pummelo variety development and its propagation project. Communication plan conducted
by published in research journal, presented in horticultural congress and released to public
through computer network. Human resource development plan conducted by integration of
research projects with student course work and research, both undergraduate and graduated

students.

The project on Identity Creation of ‘Baan Thaen’ Thong Dee Pummelo consisted of 2
subprojects; Comparing of ‘Baan Thaen’ Thong Dee Pummelo quality between production
season (September 2014 and Febraury — April 2015) and Comparing of ‘Baan Thaen’ Thong
Dee Pummelo quality among Thong Dee Pummelo produced from another production
areas, i.e. Amphoe Kaset Somboon Chaiyaphum, Amphoe Po Patabchang Pijit, Amphoe

Muang Nakon Si Thammarat and Amphoe Umpawa Samutsakorn.

The identity of ‘Baan Thaen’ Thong Dee Pummelo was the In season of ‘Baan
Thaen’ Thong Dee Pummelo are September and Off season are February to April. The fruit
weight are around 1 - 1.3 kg, the circumference are 44 — 47 cm. The red color on flesh are
clear and even. The taste are strong. Total Soluble Solids are 10.53 - 10.55°Brix and
Titratable acidity are 0.48 — 0.63%. The ratio of TSS/TA are over than 20. The Off season

‘Baan Thaen’ Thong Dee Pummelo are smaller and more acidity than those of In season.

Production system development to improved quality of red flesh pummelo of
Amphoe Kasetsomboon for identity creation of red flesh pummelo of Chaiyaphum province
project consisted of 4 subprojects; Basic information on growth, nutrional value and
antioxidants value of Manee Esan pummelo, Water and water requirement of Manee Esan
pummelo, Fertilizer management for Manee Esan pummelo production, and Development

of standard color chart for nitrogen fertility evaluation of pummelo leaves.
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Basic information on growth, nutrional value and antioxidants value of Manee Esan
pummelo conducted by studied on monthly change of physical and chemical characteristics

during fruit growth for 8 months.

Fruit growth of Manee Esan pummelo was in simple sigmoid pattern. Fruit weight,
size and volume increased during 150 days after full bloom then going to steady phase. The
chemical characteristics developed after the fruit reached 150 days. The change in glucose,
sucrose and fructose play the major change of total soluble solids, coincided with the
decrease of total acidity. TSS/TA ratio reached highest at the fruit aged on 270 days.

Water and water requirement of Manee Esan pummelo conducted by insert sap flow
probes in the trunk. Transpiration rate was analyzed with climatic data then estimated

evapo-transpiration rate of Manee Esan pummelo.

The average transpiration rate of Manee Esan pummelo was 42.90 litre/tree/day in
rainy season while was 24.7 litre/tree/day in dry season. However, the transpiration rate of
Manee Esan pummelo varied with Vapor pressure deficit (VPD) in rainy season while did not
vary in dry season. In addition, transpiration rate of Manee Esan pummelo in dry season

decrese more than 40% of those in rainy season because the limitation of soil moisture.

The estimated transpiration rate (estimated Eq.) of pummelo found close to the
actual transpiration rate. The daily comparison of estimated and actual transpiration rate
(actual Eee) by using the relation and root mean square error (RMSE) to confirm the
precision of estimated value found that the relation coefficient (rz) between actual E.. and
estimated Eqe equal to 0.74 (P < 0.01) with RMSE = 8.17. This indicated that the estimated

transpiration rate is reliable.

Fertilizer management for Manee Esan pummelo production conducted in 4
production years in a row (2014 — 2017), change on plant nutrients as well as physical
characteristics of both upper and lower soil; i.e. pH, EC, organic matters, phosphorus,
potassium, calcium, magnesium, Iron and zinc; and in Manee Esan pummelo leaves and
shoot and harvested fruit; nitrogen, phosphorus, potassium, calcium, magnesium, Iron and
zinc; was conducted in the first 2 years (2014 and 2015).

In the production year 2015, the information on crop removal by yield at harvest
indicated that Manee Esan pummelo removed N, P and K for 2,531.64, 353.44 and 6,539.97
meg/fruit or equal to 278.48, 38.88 and 719.40 g/tree (110 fruit/tree).

Fertilizer management were conducted in the production year 2016 and 2017.
Treatment of fertilizer management were compared between management of fertilizer
according to crop removal and management of fertilizer according to crop removal

supplemented with nitrogen fertilizer. It was found good quality and higher size of Manee

(ii)
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Esan pummelo fruit in management of fertilizer according to crop removal treatment.
Nitrogen suuplemented effected on higher peel and pulp thickness, juice sac firmness and
titratable acidity. In addition, supplement of nitrogen also increase more green color in peel

and increase fruit size.

Development of standard color chart for nitrogen fertility evaluation of pummelo
leaves studied on the relation between leaf greenness by using Leaf chlorophyll meter
(SPAD) and concentration of chlorophyll a and chlorophyll b in leaves; between
concentration of chlorophyll and nitrogen in leaves and between leaf greenness and

nitrogen.

The SPAD unit, nitrogen and chlorophyll (a, b and total) found the positive relation
but the relation were not significantly neither in linear regression nor non-linear regression.

The Coefficient of Determination (R2) were lower than 0.9

Red flesh pummelo variety development and its propagation project consisted of 5
subprojects, i.e. Propagation of Manee Esan pummelo by tissue culture, Layering of Manee
Esan pummelo using root promoting substances, Growth of Manee Esan pummelo grafted
on rootstock, Pummelo germplasm collection and Breeding program for red flesh pummelo
hybrids.

Propagation of Manee Esan pummelo by tissue culture studied on explant and
appropriate media. Its was found that young shoot is the appropriate explant since it could
induced more plantlet per bud thsn those of young leaves. The appropriate mediua is MT
(Murashige & Tucker) supplement with BA 2 and 4 mg/L and 50 ¢/L of sugar.

Layering of Manee Esan pummelo using root promoting substances found that IBA
2500 ppm could promote number of root, root length and root fresh weight in layering of
Menee Esan pummelo and CY-105 pummelo. NAA 2500 ppm could promote number of
root, root length and root fresh weight in layering of Menee Esan pummelo while CY-105

pummelo need NAA 5000 ppm.

Growth of Manee Esan pummelo grafted on rootstock studied on germination of 5
cultivar pummelo seed. It was found the different germinating percentage among pummelo
cultivar. The highest germinating percentage found in Thong Dee cultivar while lowest found

in Khao Hom cultivar.

Succesion percentage of Manee Esan pummelo grated onto Khao Hom pummelo
cultivar found 100% while those on others found between 83 — 97%. In addition, Thong Dee
rootstock tend to gave the highest value in size of shoot and number of newly shoot of
Manee Esan pummelo grafted onto it.

(iif)
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The collection plot of pummelo germplasm was established in KKU field plot. The
Manee Esan pummelo grated onto 7 cultivars of pummelo rootstock as well as from
layerage were planted in corrugated plot cover with plastic using 5x5 meter in spacing and
irrigated with springler irrigation system. The growth of Manee Esan pummelo scion and
rootstock found that after 6 months Thong Dee pummelo rootstock, Khao Yai pummelo

rootstock and red flesh pummelo roostock were grow more rapid than another cultivars.

Breeding program for red flesh pummelo hybrids were crossed between Manee Esan
pummelo and CY10-105 cultivar and the commercial cultivar, i.e. Tuptim Siam and Thong
Dee. The crossing were done in Full diallel procedures with 6 hybrids. Two hundreds seeding
in each hybrids were selected and planted in collection plot. Genetic evaluation of hybrids
were done using 2 molecular markers. Using of SSR-CT21 molecular marker to separate 200
hybrids of Manee Esan x Tubtim Siam, Manee Esan x Thong Dee and CY10-105 x Tubtim
Siam found the heterozygous of both 2 bands of male and female parents in 34, 84 and 78
plants and homozygous in 166, 116 and 112 plants. SSR-CT21 molecular marker could not
separate the different of CY10-105 x Manee Esan and Thong Dee x Tubtim Siam hybrids.
Using of SSR-Cit01 molecular marker to separate 200 hybrids of Thong Dee x Tubtim Siam,
Manee Esan x Tubtim Siam, CY10-105 x Thong Dee, CT10-105 x Tubtim Siam found the
heterozygous of both 2 bands of male and female parents in 46, 184, 200 and 136 plants
and homozygous in 154, 16, 0 and 64 plants. SSR-Cit01 molecular marker could not separate

the different of Manee Esan x Thong Dee hybrids.

The project published 11 papers in research journal. Nine papers were published and
1 paper was accepted in national research journal and 2 papers were published in
international research journal. The project presented in 6 national congress with 11 topics
and 2 international congress with 5 topics. The project released to through computer
network with 5 news, 3 times of TV program, 6 times on digital journal and general for 5

times.

Human resource development plan conducted by integration of research projects
with student course work and research, both undergraduate and graduated students. One
student graduated Master degree and 3 students were studying. The undergraduate students
were developed through the studying in the course of Principle of Fruit Production for 153

students and the course of Physiology of Horticulture Crops for 166 students.
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