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Identification of Lansium domesticum Correa.
by isozyme technique

Sompong Te-chato', Wantana Nawarangsan® and Mongkol Lim’

Abstract

Te-chato, S.!, Nawarangsan, W.? and Lim, M.!

Identification of Lansium domesticum Correa. by isozyme technique
Songklanakarin J. Sci. Technok., 1995, 17(4) : 355 - 361

Identification of 4 cultivars of Lansium domesticum Correa., longkong, langsat, duku and duku
pramare was cartied out using plant at different ages. Four to six months old seedlings, 1.5 years old
seedlings and 5 years old trees were psed for isozyme analyses. Seven enzyme systems, namely
peroxidase, acid phosphalase, esterase, phesphaglucoisomerase, phosphoglucomutase, alcohol dehydrogenase
and malate dehydrogenase were employed for identification purpose. The results showed that 4 enzyme
systems, peroxidase, acid phosphatase, esterase and phosphoglucoisomerase gave a positive staining
reaction. Among those enzymes, peroxidase gave the best resolution for identification of the difference
among 4 cultivars of Lansium whilst esterase, acid phosphatase and phosphogluccisomerase gave less
satisfactory for identification purposes, Suitable conditions for peroxidase system for identification of
Lansium were also studied. 20 minutes centrifugation time for leaf extraction gave better resolution bands
than 15 minutes. Extraction leaf samples with buffer consisting of 0.5 M tris-HC1,2% PYP,2mM Nz EDTA
and 1% 2-mercaptoethanol were the most successful. Concentration of acrylamide at 12% gave better
resolution bands than at 10%. These conditions made it possible to identify 4 cultivars of Lansium at
1.5 years, 5 years, grafted tree and seedling tree taken from Amphor Natawee and Sadao.

Keywords : identification, Lansium domesticum Correa, isozyme technique

M. Agr.(Crop Biotech.) Assoc. Prof., 1Graduate student, *M.S.(Pomology) Assoc. Prof., Department of Plant
Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai Campus, Songkhla 90112,
Thaitand.
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The Propagation of Longkong by Layering Technique.
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Abtracts

Propagation of longkong by layering technique is performed in order to produce a new
planting material suited for cultivation practice and early flowering. The experiments were
conducted at Department of Plant Science, Faculty of Natural Resources, Prince of Songkla
University, Hat Yai Campus. Before layering, stem cuttings were dipped in a 1,000 and
2,000 ppm of various solutions of phytohormones: phluroglucinol (PG), indolebutyric acid
(IBA), naphthalene acetic acid (NAA) and IBA in combination with NAA at ratio 1:1 (by
volume). The cuttings used in this experiment were 25-30 em long with 4-3 leaflets. The
percentage of rooting, root number per cutting, root length and diameter were recorded after

layering for 16 weeks.
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The results showed that IBA in combination with NAA at concentration 2,000 ppm
each gave the highest percentage of root formation. Rooting percentage was recorded to be
80. In case of average root number per cutting and root length, the best results were obtained
when NAA at 1,000 ppm was present. Average number of root and root length obtained
from those investigation were 3.75 roots and 27.2 cm, respectively. To accelerate a healthy
growth of complete plants (stem cutting with roots), it was found that growing the plants in

complete solution culture provided the better results than those growing in soil mixture.
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THE PHENOLOGY OF LONGKONG (Aglaia dookkoo Griff.)IN SOUTHERN
THAILAND.

!Jim, .\r'l.l and Yong S.1

Department of Plant Science,
Faculty of Natural Resources,

Prince of Songkla University,
Hat Yai, Songkhila 90112, Thailand.

Abstract

Longkong has been an economic tropical fruit in southern Thailand because of its
exquisite flavour. A basic research of phenological study is necessarv for management of
the physiological factors contributing to productivity. Hence, an experiment was started
in 1995. Six of 10-year longkong trees (bearing trees) and six of 6-vear longkong
trees (non-bearing trees) in the field condition were conducted. Invegetative phase, it
was found that high leaf-flushing was during March-April, while root-flushing occurred
in June. In reproductive phase, flower and fruit development was during March-May,
this led to fruit harvest in August. It was prominent that the vegetative phase
development of the juvenile trees was greater than that of the bearing trees.
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Effect of gibberellic acid ( GA; ) on fruitset and fruit qualities of Longkong (Lansium

domesticum Correa.)
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Abtracts

The effect of GA, on fruit set and fruit qualities of longkong was investigated at
Department of Plant Science. Three of 10-year old of longkong trees were used in the
experiment. The 4 concentrations of GA, (0, 50, 100 and 150 ppm) and 3 fruit growth
periods were the two main factors of factorial in randomized complete block design with 9
replications. The results showed that all GA, concentration increased the number of fruits
and reduced the percentage of fruit drops signicantly difference than control. The application
of 100 ppm GA, reduced %TA and increased the TSS: TA ratio. It was found that the
application of GA, at 1 week before blooming pericd increased flower inflorescence and the
fruit cluster lenght. The application of GA, on the blooming period also increased fruit set

and fruit firmness.
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ABSTRACT

The application of GA; to longkong fruit at two different growth and development
periods were investigated at Amphoe Natawee, Songkhla Province during April to August
1996. The 2 factors , fruit growth periods (4 and 9 weeks after fruitset) and GA,
concentrations (0, 20, 30, and 50 ppm) were designed as factorial in randomized
completed block. The result showed that the application of 20 ppm of GA; to the cluster of
fruits at both 4 and 9 week after fruit set reduced rind thickness and fruit cracked in dry
period. All concentrations of GA, reduced the total soluble solids (TSS), total tritratable

acid (TA) and fruit firmness.

Key words: gibberellins(GA,), fruit rind, fruit qualities, longkong

Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University,

Hat Yai, 90112



PHYSIOLOGICAL RESPONSES OF LONGKONG (Aglaia dookkoo
Griff.) TO WATER DEFICIT

1 1
§doodee, S. and Singhabumrung, S.

Department of Plant Science, Faculty of Natural Resources, Prince of
Songkla University, Hat Yai, Songkhla 90112, Thailand

Abstract

Inefficient umigation often causes poor growth and low fruit yield of
longkong. To alleviate this impact, an experiment was established to
assess the physiological responses of longkong trees to water deficit. The
experiment was arranged in a completely randomized design by using nine
of 10-year—old longkong trees. Different irrigation schedules were
applied in 3 treatments (1. Control or daily watering, 2. Moderate water
deficit (MWD) with 3-day interval of watering and 3. High water deficit
(HWD) with 6-day intervals of watering) with 3 replications. During the
experimental period (18 days), irrigation schedules of all treatments were
applied approximately 70% of pan evaporation.

It was found that the longkong trees imposed to MWD and HWD
treatments exhibited rapid decreases of leaf water potentials, and they lost
positive leaf turgor from day 12 after starting the experiment. This led to
significant increases of stomatal resistances. Increased stomatal resistances
were also associated with higher canopy temperatures, particularly in the
MWD and HWD treatments. It was evident that increases of crop water
stress indices (CWSI1) were corresponding to the enhancing of degrees of
water deficit, and they were significantly different among treatments.
According to the results, it is suggested that the assessment of

physiological responses will contribute to efficient irmgation.
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Identification of Lansium domesticum Correa.
by isozyme technique.
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Identification of Lansium domesticum Correa.
by isozyme technique

Sompong Te-chato', Wantana Nawarangsan® and Mongkol Lim’

Abstract

Te-chato, S.!, Nawarangsan, W.? and Lim, M.!

Identification of Lansium domesticum Correa. by isozyme technique
Songklanakarin J. Sci. Technok., 1995, 17(4) : 355 - 361

Identification of 4 cultivars of Lansium domesticum Correa., longkong, langsat, duku and duku
pramare was cartied out using plant at different ages. Four to six months old seedlings, 1.5 years old
seedlings and 5 years old trees were psed for isozyme analyses. Seven enzyme systems, namely
peroxidase, acid phosphalase, esterase, phesphaglucoisomerase, phosphoglucomutase, alcohol dehydrogenase
and malate dehydrogenase were employed for identification purpose. The results showed that 4 enzyme
systems, peroxidase, acid phosphatase, esterase and phosphoglucoisomerase gave a positive staining
reaction. Among those enzymes, peroxidase gave the best resolution for identification of the difference
among 4 cultivars of Lansium whilst esterase, acid phosphatase and phosphogluccisomerase gave less
satisfactory for identification purposes, Suitable conditions for peroxidase system for identification of
Lansium were also studied. 20 minutes centrifugation time for leaf extraction gave better resolution bands
than 15 minutes. Extraction leaf samples with buffer consisting of 0.5 M tris-HC1,2% PYP,2mM Nz EDTA
and 1% 2-mercaptoethanol were the most successful. Concentration of acrylamide at 12% gave better
resolution bands than at 10%. These conditions made it possible to identify 4 cultivars of Lansium at
1.5 years, 5 years, grafted tree and seedling tree taken from Amphor Natawee and Sadao.

Keywords : identification, Lansium domesticum Correa, isozyme technique

M. Agr.(Crop Biotech.) Assoc. Prof., 1Graduate student, *M.S.(Pomology) Assoc. Prof., Department of Plant
Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai Campus, Songkhla 90112,
Thaitand.

Received, November 1995
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Lansium domesticum Correa. is an econo-
mical fruit tree of southern Thailand. The genus
belongs to family Meliaceae. Among cultivated
varieties/cultivars longkong is popularly grown by
growers due to a good quality of fruits. Fruit rind
has no latex and the fruit has few or no seeds with
sweet berry and good smelling. Morphological
characteristic of the cultivars can not be distin-
guished during vegetative growth, Usually vegeta-
tive growth phase consumes 5-7 years, then repro-
ductive phase will start. At this stage of time the
difference among the cultivars can be clearly
identified. Regarding this situation, seedlings or
small grafted plants sold by nursery man are am-
biguous for grower. Early identification of Lansium
domesticum Correa. using isozyme technigues can
help growers to make sure that seedlings or grafted
plants being grown are true-to-type.

Isozyme analysis has proved useful to
detect the difference in gene expression in several
organs of the same plant, or to distinguish among
closely related cultivars.!"” Isozymes has been
reported to be closely related to gene products.!®
Their electrophoretic mobilities are due to different
allele combinations.”” Isozymes have been suc-
cessfully used for identification of cultivar in
several crops, including fruit tree species such as
plum, apricot®¥, peach”’®, grape vine'**, avocado"®,
mango'®¥ citrus®. Electrophoretic separation of
enzymes has been widely used both in taxonomic
and genetic studies of different crops because of
their codominant inheritance.

So far, there is no report on identification
of Lansium domesticum Correa. by isozyme tech-
niques. This is the first report which aims to test a
wide range of enzymes and extracted conditions
to develop isozyme for identification of longkong.
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Identification of Lansium domesticum Correa.
Te-chato, S. eral.

Materials and methods

Piant material:

Four cultivarsof Lansiumdomesticum Correa.

namely, longkong, langsat, duku and duku pramare
were used. Leaf samples were collected from 3
different ages; 4-6 months old vitro-grown seed-
lings, 1.5 years old seedlings and 5 years old tree.
The samples were collected for two consecutive
years. Ten semi-adult leaves were picked out from
the trees of each cultivar. The samples were
immediately washed and frozen until analysts. For
each sample, approximately 0.5g of plant tissue
was crushed in 0.5-1.0 ml of 0.1-0.5 M tris-HCI
(pH 7.5), 2% PVP, 2mM Na,EDTA and 1%(v/v) 2-
mercaptoethanol. The extracts were then centri-
fuged. The supernatants were pipetted into
Eppendorf tube (on ice) containing 10% glycerol
and stored in freezer (-10°C). After that 10uL
samples were directly loaded into the wells of
polyacrylamide stack gel.

Gel Preparation:

Polyacrylamide gel was used as medium for
separating isozyme molecules. The gel was dis-
continuous consisting of 3.7% stacking gel and
various concentration ranging from 7 to 12% sepa-
rating gel were tested. Preparation of the gel
followed the method of Hame and Rickwood.!'”

Electrophoresis:

Electrophoresis was carried out by using
vertical slab gel (Midget Multicast 2050-200) at
10-14°C and consistant voltage of 100 volts was
applied. During electrophoresis the current increased
from about 10 to 40 mA. A 0.025 M tris-glycine
buffer (pH 8.6} was used as electrode buffer. When
the tracking dye had migrated to the bottom of the
gel(after approximately 1- 1.5 hours) electrophoresis
was stopped.

Staining for isozyme activity:

Seven enzymes were assayed: peroxidase
(PX), esterase (EST), acid phosphatase (ACP).
phosphoglucoisomerase (PGI), phosphoglucomu-
tase (PGM), alcohol dehydrogenase (ADH)} and
malate dehydrogenase (MDH). The gels were
incubated in staining solution under dark condi-
tion. After staining , the gels were fixed in a
solution containing 10% glycerol and 7% acetic acid
followed by a solution containing 60% methanol,
0.5% glycerol for 30 minutes and photographed.

Results

Table 1 and Figure 1 summarises the results
for 7 enzymes in 3 different ages of tissue of 4
cultivars. Each enzyme studies showed polymor-

Table 1 Result of varicus enzyme systems obtained from
Lansium domesticum Correa.

Physiological age of Lansium

enzyme systems

4 and 5 months 1.5 vears 5 years

PER good good g2ood
ACP fair fair fair
EST poor poor poor
PGI no poor poor
PGM no no no
ADH no no no
MDH no no no

PER: Peroxidase

ACP: Acid Phosphatase
EST: Esterase

PGI: Phosphogluccisomerase

PGM: Phosphoglucomutase
ADH: Alcohol Dehydrogenase
MDH: Malate Dehvdrogenase
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phism except that of PGI, PGM, ADH and MDH.
Two electrophoretic variants were resolved for
peroxidase and esterase. Concentration of particu-
lar enzymes and their constituents isozymes
varied from age to age.

Band resolution can be improved by
increasing the concentration of supported medium.
Polyacrylamide gel at concentration 12% gave the
best resolution (Figure 2). Extraction buffer con-
sisting of 0.1 M tris-HCl gave the best resclution for
duku and longkong from Natawee and Sadao
whereas concentration at 0.5 M gave the best
resolution for langsat (Figure 3}, Centrifugation the

DL OO QT OO

o mETEe

Figure 2 Zymogram patterns of peroxidase enzyme
obtained from two different concentra-
tions of supporting gel and two different
physiological ages of plant.

: 10% acrylamide gel; 1.5 year old piant

:12% acrylamide gel; 5 year old plant

: duku, NT : Natawee (longkong)

:longkong, SD : Sadao (longkong)

LS :langsat

extracted solution for 15 minutes also gave the
better resolution (Figure 4). Figure 5 showed
isozyme electrophoregrams of various enzymes
using different sources of seedlings. Band quality
was good in peroxidase system. However, esterase
provided relatively lower migration of most
isozyme bands. PGI was monomorphic showing a
single band at Rf 0.2 in all cultivars.

Discussion
The quality of electrophoretic separation of
protein/enzyme depends strongly on physiological
ages, and the buffer solutions that are used. It is
true that the pH of the buffer might correspond

Figure 3 Zymogram patterns of peroxidase enzyme
obtained from various concentrations of
tris- HCI containing in buffer solution.

A :01M, B :025M, C: 05M
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Figure 4 Zymograms patterns of peroxidase en-
zyme obtained from two different times

of centrifugation.
A : 15min, B: 20 min
DK: duku, NT : Natawee (longkong)

to the optimum for enzyme extraction and
separation if the same solution is used for extraction
and electrophoresis. From our preliminary resuits,
it appeared that 0.5 M tris-HCI containing buffer
pH 7.5 gave higher relative mobilities for most
isozyme than the other concentrations those were
tested. A comparison between the results of
peroxidases with a large number of intense bands
and esterases with a low number of low-intense
bands, leads to the conciusion that the former are
more useful for cultivar identification. Resolution
of peroxidase isozymes was quite good in 12%
polyacrylamide gels and trs-glycine electrode
buffer. Accordingly, peroxidase might be selected
as cultivar marker for identification of Lansium
domesticum Correa. Even though esterases have
been reported to use for identification of citrus
cultivars™? but it can not be used in this
investigation. Taking into account the difficulties
in distinguishing Lansium cultivars owing to their
genetic characteris quite similar to those reported
oncitrus'". The use of the above isozyme systems
seem advisable for identification purposes. In some

LK: longkong, SD : Sadao (longkong) cases environmental conditions play a significant
LS : langsat role on growth and development of the tree
NATAWEE SADACI 1) SADAC I}
o 18 n;( 1121\' l:lK 1,2}: iX Lk lél\’ . l:is' ulic b l.lk ;.21\‘ ::.31; L‘:“K LK o z DIK 'g*' ‘-1"' 1-2K ‘3" ‘;‘K ':,;"
af - e oo B e s
.2 o I — . e el s 2 —-
B3 m e — —— 3 .
" Mo s T T T T B o e s s s Al ==
d 7T 7T T# ESIiZiEse
;
o!
s T ne—— ?{ 2 HMEEE W
APS RE3 lllllll'ﬂ ___l B e e o s
: i pt III 3 DK : duku
.5 KT
G 21 mE N LK : longkong
% LS : langsat
o o, ; = =, =°ZC
2 ey 2l = APS : Acid phosphatase
EST RIS EE=E:::=431 Tt s =====4 | EST : Esterase
e = PGI : Phosphoglucoisomerase
3 PX : Peroxidase
3
E

Figure 5 Zymograms patterns of various enzyme systems from different sources of

Lansium domesticum Correa.
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leading to limitation of the amount of polymor-
phims that can be detected among closely related
cultivars. DNA analyses method as genetic marker
can help identify Lansium cultivars.
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The Propagation of Longkong by Layering Technique.
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uaz IBA $Infu BA Sa9du 1:1 Tasd3ines Assduanudagy 1,000 ppm wat 2,000
ppm  wn@faanasiildilndiemn 25-30 ww. Wludes 4-5 Tu ndslutandiimae
e unauflunannu 16 flan fesriuefifudaeannn smausn A i
EMLAXIINGIN MNHANITNaaaInu Msld NAA Ty IBA dandm 1:1 fenudy
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Abtracts

Propagation of longkong by layering technique is performed in order to produce a new
planting material suited for cultivation practice and early flowering. The experiments were
conducted at Department of Plant Science, Faculty of Natural Resources, Prince of Songkla
University, Hat Yai Campus. Before layering, stem cuttings were dipped in a 1,000 and
2,000 ppm of various solutions of phytohormones: phluroglucinol (PG), indolebutyric acid
(IBA), naphthalene acetic acid (NAA) and IBA in combination with NAA at ratio 1:1 (by
volume). The cuttings used in this experiment were 25-30 cm long with 4-5 leaflets. The
percentage of rooting, root number per cutting, root length and diameter were recorded after

layering for 16 weeks.
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The results showed that IBA in combination with NAA at concentration 2,000 ppm

each gave the highest percentage of root formation. Rooting percentage was recorded to be
80. In case of average root number per cutting and root length, the best results were obtained
when NAA at 1,000 ppm was present. Average number of root and root length obtained
from those investigation were 3.75 roots and 27.2 cm, respectively. To accelerate a healthy
growth of complete plants (stem cutting with roots), it was found that growing the plants in

complete solution culture provided the better results than those growing in soil mixture.
AN
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uazmsldzasluu NAA $1ufu IBA Semidn 1:1 fenududn 2000 ppm TaouSinasly
wafBudiveansingsgadia 80 % (mwdl 1n) msldaasTuy NaA Aenududy 1000
ppm WAt 2000 ppm Wnumn/fs waranuennnAdnddesiuda 3.75 uas 3.5 90
(mwﬁ 17) UazaNuNEIsIn 27.1 waz 22.01 fdu.(mwﬁ 2n)muday dwmiurineduen
gudnannnlasmdsynmdnmusimnannindifssty  msldeasluon BA anadudy
2000 ppm IuumauazsnanNwistasnimiawuday 4 8a 1.6 910 waxiiawe
N 2.75 3y, UEFU (MW 22)
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anwmMIUgn(ITeN 2)

ITaiHaNINAaa
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A wazamaenTin/Alndidaiude 3.75 uar 3.5 N WALANENMITIN 27.1 was 22.01
su.audfu (mwdl 19 uar i 2n) E?T‘v'l%U?.llJ“lﬂLﬁNEJ‘WJuEfﬂaN‘SWﬂTG]EJLQgEW}ﬂYI%G]

vudiimnasinlnaifsaiu(awd 2 9) mslasesluu BA anmduiu 2,000 ppm 19
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RSE
Treatments rootings(%) No.of roots root length  root dia.(mm)  shoot dix. {mm) shoot length No.leaves
(em) (em)

Control 15 6.5d 17.75bc 3.25 5.11 23.19 17.75
Pilits 1000 i 15 13bc 31.05bc 3.19 5.51 24.50 30.00
Piliira;2000 pper 22 5.5d 14.9¢ 3.54 5.81 25.87 20.75
1BA 1000 ppm 37 9.5¢cd 32.23b 3.16 5.51 25.89 24.5
1820000 e 47.5 8cd 49.58b 2.95 5.92 23.79 19.00
NAA 1000 ppm 62.5 18.75a 136.03a 3.02 5.97 27.28 31.00
HAA. 2006 ppm 55 17.5ab 110.08a 2.75 5.43 24.08 24.75

Hiear L 1006 ppm, 51 12.5bc 46.05b 3.36 5.82 24.85 22.75
NAAIBA- 2000 pram 80 9.5¢cd 47.43b 3.6 5.65 26.38 23.25
CV (%) - 31.08 37.19 14.23 10.4% 11.07 28.01

F-test - * # NS NS NS NS

* Mean values followed by the same letter were not significantly different at 5% level.

NS = non significant difference.

e 2 atiauazySnaa9nlinleanugasaes Hoagland uae Amon (1950).

Chemical fomula grams/litre
Ca(NO,),. 4H,0 1.1808
KNO, 0.5055
KH.PO, 0.0680
MgSO,. TH,0 0.4930
Na,5i0, 9H,0 0.0852
NaCl 0.0029
Fe EDTA 0.0138
H,BO, 0.0041
MnSO,. H,0 0.0042
ZnS0,. TH,0 0.0019
CuS0,. 5H,0 0.0013
Mo,0,,. 4H,0 0.0003

* metaseuasarae lTuIu 4 895/ sz
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THE PHENOLOGY OF LONGKONG (Agfaia dookkoo Griff. )IN SOUTHERN
THAILAND.

Lim, M." and Yong S."

Department of Plant Science,
Faculty of Natural Resuurces,

Prince of Songkla University,
Hat Yai, Songkhla 90112, Thailand.

Abstract

Longkong has been an economic tropical fruit in southern Thailand because of its
exquisite flavour. A basic research of phenological study is necessary for management of
the physiological factors contributing to productivity. Hence, an experiment was started
in 1995. Six of 10-year longkong trees (bearing troes) and six of 6-year longkong
trees (non-bearing trees) in the field condition were conducted. Invegetative phase, it
was found that high leaf-flushing was during March-April, while root-flushing occurred
in June. In reproductive phase, flower and fruit development was during March-May,
this led to fruit harvest in August. It was prominent that the vegetative phase
development of the juvenile trees was greater than that of the bearing trees.

Introduction

Longkong is one of the three well known langsat or lanzone forms in southemn
Thailand and Malay peninsula. Tem (1980) classified longkong as Aglaia dokkoo.
The longkong group is originally grown in changwat Narathiwat which gave the beat
quality of fruit since the pulp has mild pleasant aroma and almost seedless. So far, it has
also been introduced to the easthern and northern Thailand.

The acreages of longkong is increased annuaily (Wannachan and Chai, 1994).
The study of longkong growth habit is required clarification before the suitable orchard
management . pruning, thinning and the other improvement can be defined.

The objective of the study is to observe vegetative and reproductive growth pattern. and
environmental factors influence the growth and development.

Materials and methods
1. The study on vegelative stage was conducted during January 1995- March
1996. Twelve grafied longkong trees; 6 of 10 year trees (bearing) and 6 of 6-vear
trees {non-bearing) in the field condition were used. Five branches (average diameter =
4.49 cm) per tree were sampled to examine the begetative flushes, 20 terminal shoots
per branch were tagged to determine the vegetative flush interval during the vear.
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Root growth
A root window (30 x 30 cm) per tree was prepared to observe the root growth. Root
length was evaluated by gridline method (Tennant, 1975)

L = 11714 NX
N = number of the imersectizon between roots and gridline
X size of gridline (1 c¢cm )

it

2. The study on reproductive stage was initiated on 24 of 14-15 year trees in 3
orchards, The number of flower bud clusters were counted before the inflorescences
emerged to observe the period of flower bud initiation. The position of fruiting was
recorded during flowering period be counting the number of inflorescences per sector in
2 dimensions. Vertical dimension is the tree height divided into 3 levels: base (0.5-
1.5 m), middle (1.5- 2.5 m), and top ( »>2.5 m). Horizontal dimension is the
northen(N), eastern(£), southemn(S ), western(W) direction of the plant canopy.

3. Leaf sampling and analysis. Twenty sampling leaves from four longkong

trees were analysed for the nitrogen (N), phosphorus (P), potassium (K) and boron
(B).

Results and Discussion
1. Vegetative stage
Leaf flushing of the non-bearing trees occurred all the year round (Fig. 2),
whereas there was only single flushing at the end of rainy season (February to April) in
the beanng trees. The number of branches onth bearing trees in each flush was high;
while the small number of branches was found in the non-bearing trees.
High root growth on both groups were found at the same period as leaf and shoot

flushing (Fig. 4). The peak of root flushing was in July or the first peak of rainy season
in southemn Thailand.

2. Reproductive stage

The longkong flower buds are numerous and distributed widely on the main trunk
and the main branch (3.5-6.1 cm diameter). The inflorescences, botanically a spike (
Ridley, 1876), are borne either in single or in clusters, 2- 10 inflorescences Der
cluster. The flower bud clusters had been persistently across the year. The other period
of flower bud initiation was during November to January (Fig.3). The spikes emerged
on January ot February and blooming 6- 8 weeks after the emergence of inflorescences.

The data on environmental factors: drying period and high temperature with
irrigation during summer stimulated flower bud emergence and blooming. There was no
leaf flushed at high peak of rainfall. This might be due to low light intensity and poor
soil aeration. Thus, the peak of leaf flushing, flowering and root growth developed at
the end of rainy seascn.It was evedent that phenological development of longkong
depended on weather condition.
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3. Nutrient elements
The nutrient element in longkong leaves were monthly determined (Fig.5).

was evident that N was drown from reserves in old leaves for vegetative flushing in both
bearing and non-bearing trees. Phosphorus and Boron in leaf of bearing trees were
transported to fruit during fruit development, both nutrients in non- bearing trees wended
to drop after high leaf flushing. There was no high fluciuation of K in bearing and non-
bearing trees. However, slightly increase of K occurred in bearing tree during fruit
development, after harvesting K decreased.

Conclusions
-Dry period and high temperature during summer stimulates flower bud
emergence and blooming
~There was no leaf flushing during high rainfall. but leaf flushing, flowering and
root growth developed at the end of rainy season.
-Canopy position influences on number of longkong fruit clusters
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YAIELEISEN 4.1

uan13lda1s Ga, AansfiauaussAmAINERADINGY
Effect of gibberellic acid ( GA; ) on fruitset and fruit qualities of Longkong (Lansium

domesticum Correa.)
AR UWINAN UBLIIU TAUNIA

unAnga

namsldms GA, samsianauarqumwsarasaainadldiimmasasimels
Wrenaesd laglgauasinadeny 10 Uiy 3 éu dawWuca, anudusu 0, 50, 100 uax
150 ppm MrenanasenasszazdonanGudn 2-3 ou sveziauseny 1 §Umi uas
SEHZABNUIL TRUHUMINAIBAUULFNAADA (RCB) Tndmaaatuuuunnmnaiiea 9 &
KaMsNeAABIWUT GA, nnssduanudidursmsinlasifuduaifiufinle wazan
WaswuduaTnaRnmihsnlisudsvanaiideddy GA, a1udutu 150 ppm W
ANENBRABNURzANNEMTBNAINAN IR Isuheuataiiveddy msaewuy GA,
AMNINTY 100 ppm 'lﬁ’ﬂ%mmmm’luwae‘iwqmuazﬁﬁmwdm TSS: TA §aga dausses
pa e swud MIROWUES GA, luszeznauaantiy 1 duay Idanuemdananuas
ANNENZoNagIga MIMas GA, luszszaanuinlvinasiudmsdansuazanuiaia
e

Abtracts

The effect of GA, on fruit set and fruit qualities of longkong was investigated at
Department of Plant Science. Three of 10-year old of longkong trees were used in the
experiment. The 4 concentrations of GA, (0, 50, 100 and 150 ppm) and 3 fruit growth
periods were the two main factors of factorial in randomized complete block design with 9
replications. The results showed that all GA, concentration increased the number of fruits
and reduced the percentage of fruit drops signicantly difference than control. The application
of 100 ppm GA, reduced %TA and increased the TSS: TA ratio. It was found that the
application of GA, at 1 week before blooming pericd increased flower inflorescence and the
fruit cluster lenght. The application of GA, on the blooming period also increased fruit set

and fruit firmness.
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Suasadu (GAY wWumseed lunfideuldiuiiy mervtamwad uazldnizdumsen
vouuda MumiAana WdsumAnsnLazIsIMIAARDA (Hill, 1980; Puneckles.ct. al,, 1974)
gaa yasiml (2532) Anmmavesmnsaduqumnes yduTavesisuriindemstiotiunaiing
ya:ananea Tauld GA, Aty 25-200 ppm 1Az NAA 100 ppm WANAD GA, 25-200 ppm
] 1 ' e o ] a Y M g = :
fariuvenonapInes 4 a3 Guluszszreninuuazviiu 2 ddani/ aft MuBewailiesig 13
et wunGa, Annududy 25 waz 50 ppm Fwileaiusasildnniige ualigwlumsta

. o a W 4 g w v - o - v

yeson M lHudaansamnduanio wazwagnmniidnd 57 Tu weniinil m3sld NAA 100
s ¥ ] a i af c: e et ar 3 o 9

ppm KUY GA, 1udu 25-100 ppm Fredloaiunas13ld dwddlanii -6 ndamimiuazi i

was1anIussaziufe nazi imalanlfoanun Sunuudann wenninailfadiswauns

waapaldais GA, fuldnawstiady qdnnaestia (HesuAMMWHINER TALA SI81UY03

—_ " w ;
Khader (1991) Sanuuzu19WUf Dashehari #28 GA, A4y 100, 200, 300 1A% 400 ppm
12U 2 A4 AINAAKA MU GA, ¥LaaMIANYBIHNEUI LazanlTuim TSS T

TA MUTZAUANWTUIUVDITT

JEMsuazeanisnaaad

msAnnmaansasanasazmsldmsaiiismuaumsaanuasions 91
neapdlulasamssess 1 lednminansldms Ga, davivaswnawaudSunddansniiie
dnwnazasmsiailuszazan quasmssyivlazesienanaasnauinsrerfinuanay
ABMIWEE

38ms

Aadonduannasilinandoud a1g 10 T 9uau 3 du nulsmaaaemain
fwenaas unihedananlustozidanondudo 2-3 wu. $1u7u 81 deaan/du imsm
BHUNSNAABNENAARA (RCBD) TassedmasauuuwnneSea Suuninwudas 9
% 2 Hadudail

1. szpzamsldmail 3 seoe Tdun ssosfidonanem 2-3 wu. swoznsuasn
U 1 §end uasssazaanuiu

2. szeuAMNIENTUYaIEIs@il (GA,) 4 szau ldund 0, 50, 100 Uaz 150 ppm
mmsewuaselaunauarsssrm sy Aviaawananuaziuingouanm imaaas

wWasigudmafiana Msfiewa wazianuamwmauanuarmalunande loun
anNgenan mingana mnawaniminee anudsiong Usinaasswdag

Ae(TSS) USunmunsad lminiale (TA) wazdasidiu TSS: TA



HEMINAADY

WesidudnaiAuield wunnlafiuduaiiiuieldrstsanasinnssiu
ANUTNINLAIES gnimvbaSaurisy waliuandaiussninenudutuasds
duszeznamsianshifinadanaf@udnaiiudiorldvasananas (aafi 1)

ANNINTINA MIMTNAANNWUT GA, NnszuaNNdNiulianuedana
apanaannnimbaioudiou lnsanuemdenadsdavy GA, fanududu 100 ppm
Iiualaiuandaain 150 ppm 83U GA, 50 ppm Renugmga liuanaanmian3ey
Wau dwiunamstions wuhmsliasluszesnauaenuiu 1 daw denadanag
gaunndnataidesddyiuszazaanui wdliuandnnomsldarnluszesdanans
2-3 Uy (mswﬁ 2)

vmtinuasders inmmeasamui nnszdusnudiuduaesans Ga, fhwin
nadada liuandnminmiisSaudiou waiinlinh anududurasssiviadumy
hminradedatisiumaamaudnduraians Ga, duszszammsbimshifnana
ThwinradagaudoIfu (MR 3)

PUIAKE WU TTAUATIGuTUTaIE s IiinadanuanaanIngl ualwuIlinmh
Famnenuduturaaaeil linasansenunPaaranumnadisiu uaswu
PmsuiseudRt s GA, Wierau 150 ppm Mlvizuenaanas svoznamsli
#1137 GA, Tfinad oM AN AHEADINBAUA Y (AT1e7 4)

ANNEIING WUTITsOHUATININIULEY GA, lilifinadaanufaiinuauataainas
uiifwnlinh ssduamudndurasansiivistu Tasfssduamududu 150 ppm Tiany
fafianagegn dmszazamsians wuhmsSawuasnauszazasnuin 1 §Ua W
Iinalanudiigige sevannde mshiaslusssxdasane 2-3 By uazszozaan
U eudAU @ msSul§Aseduiussenina NI uasEsiusTazIaINs Ias wu
Pmslimsenuca ity 100 ppm Wanudinagegadaiaslussaziauaanuiu
1 dend drusmuguiu GA, 150 ppm 'l,ﬁ'mwaqﬁma@aqmﬁa'lﬁ'ms'lus:a:ﬁamn
917 2-3 Bu uassEazAanUIL ATy femudutu 50 ppm Wanufiuagegaiialy
3 GA, TUsEEEaNUIN(AITIR 5)

USinnaanatuianiazarole (TSS) WUTMNTAUANNDNTUYAIENT IHUT a0
1ss luuansnnnmsisuiisu wasfivnliui ssfuanudutusasssidiniu v
TSnm TS Wadudis mylimsiianududu 100 ppm BiUSIM TSS gage wems
duaaduduaseans 1y 150 ppm IWUTINm TSS anas duszazaamsliaswy
1 lifiwadau3nm 7SS uaiuwilinimsiimslussaznauasnuinhiviinm 1SS g
nmsiiaslussazeanuin (msah 6)

Usnamnsaiilnmsald (TA) wuimnseduanududunesans Wi Ta
uaNENNEUIsUHEUBieiNEEAY UaMIIWENT GA, SEAUAMMINIY 50 ppm



WS TA ganhmbawSoudiey duieugudu 100 ppm war 150 ppm A
USinm TA dinTmhaisufiou Teefsduamansusu 100 ppm Wlszanm TA G'ha;m
duszaznamsTions wuhfamussasnamslimsiadl fU3mnm Ta uansafuathad
dadhdy maldosluszezdenanina 2-3 ou UG T dga sasasniia msld
MIlusEEEABNUIY wazsseEnauaantIu 1 dleamuddy dmiuliasoduius
sshanudndiuresnsiuszsznamslins wuhmslimsfianudaudu 100 ppm
Tuszozmanunuiilana TA fge uasmbenSauievssszazaanuubiinm TA &
da (mswﬁ 6)

9RTIAIU TSS: TA vasmaaadnasaamsiianuans wuimshians Ga, any
Wt 100 ppm waz 150 ppm whiiuAliSns a1 TSS: TA wENOENIUH AU
Wizuiiny Tasfissozanudugu 100 ppm 1ideTIdIU TSS: TA gage sasaanliun 7
AMNENTY 150 ppm dufiemadnty 50 ppm Waasdau TSS: TA dinmthanSoy
ey duszaziaaimslvans wuhmshisslusrazdananan 2-3 suildasdn TSS:
TA fgauaruanasainiishayiumsliasssesaanuiu 1 fdenviuasszesapnuiy
Uiisenauiusseninenaduturesmsivszazommsiieas wuhmsliasca,
ARG 100 ppm luszazdaaans 2-3 wuldansaiu TSS: TA §70 uasdamady
TSS: TA sngalumbzemaassibisimsTians Tss: TA Tussazaanumiased 6)

ﬂil d. G; v e War :; Qs W L
9N 1 Lﬂﬂfl%uﬁwﬂﬂtﬁutﬂﬂ'ﬂﬂﬂ ANHAADINDINGI DU A@VINTEAUAVINLHUTUUAL

SEHZLIAF AU

SYHYIAINSIWES TEAUANMINTUZEY GA, (ppm) Ay 1/
0 50 100 150

FOADNENIZ-3 T 43.02 47.28 52.57 41.02 45.97ns

naueanuIu 1 dend 25.91 44.27 42.99 40.55 38.43

@anuu 32.88 48.16 35.66 47.33 41.01

1ads 2/ 33.94b 46.57a 43.74a 42.97a

C.V.(%) = 20.57
MINN 2 ANNEITOMERBINBI(TN) Tud NP UREINa

STETIINT M5 SEAUANNINTULEY GA, (ppm) Wdy 1/
0 50 100 150

#aMDNEN2-3 B 11.13 11.83 12.60 12.93 12.13ab

ApuaanuId 1 guav 12.33 12.50 13.33 15.07 13.31a

aaNuIY 10.50 11.10 12.10 11.83 11.38b

(3 2/ 11.32b 11.81b 12.68ab 13.28a

C.V.(%) = 11.58



- o ar v ar ar o ar [ s
A15HY 3 WMUNKNanayadaNaaingd ‘Haﬁl@T‘iUﬁTs GAS F9eaUA T HAUULBEITELIR

@anu

srELIAIMILHans SEAUAMMEUTUBEY GA, (ppm) @Ry 1/
0 50 100 150

ABNBNI1I2-3 V. 74.23 70.47 104.93 72.03 80.42ns

AauaanuIu 1 Sled 65.83 74.07 84.50 78.50 75.73

AANLIU 65.07 90.07 78.73 91.27 81.28

3e 2/ 68.36ns 78.20 89.39 80.60

C.V.(%) = 23.32

17, 27 Wisudsuluunauasuuiusumuidu mseehidnusiinudniu i

1 1
o sy oof ar =

LANENNNEEATisERUAMIT N 95% ns LAANNUANENYNEDTE InmswTaudiguy
andelaedd LSD.05



M 4 AaNuNTRLAzANNENIZaWARBINaUREY (uu) AAlASuRISASERUATIIEY

PULBTTEHEIAIGINAY

SEgEIAIMS W ans TEHUATINENTUYA GA, (ppm) Wan 1/
0 50 100 150

ATINNINNA

4ORDNENIZ-3 2AW. 24.10 25.80 26.33 25.63 25.47ns

nauaanuIY 1 e 26.00 24.77 27.43 24.80 25.75

fanuIu 24.90 25.43 24.10 24.33 24.69

(i 2/ 25.00ns 25.33 25.96 24.92

C.V.(%) = 5.67

ANTNENING

FORDNEI2-3 H. 25.33 26.77 28.10 26.00 26.55ns

AouaanuIu 1 dlanv 26.87 25,23 28.20 26.77 26.77

aBNUIU 26.10 26.67 25.00 25.33 25.78

@iy 2/ 26.10ns 26.22 27.10 26.03

C.V.(%)= 5.31

1/, 2/ Whsuiguluwn@uaruuauamudisu ns Wilenuuanamnadd 1nms

wWisuhauaasalagis LSD.05

A - =y Qd s c{ ar
NN 5 ANNAIHINAYINAINBI(NN/9.0.) VA lATUATHIETUATI TN ULaL e

VAR

sEgzIAIM 5 I SEAUAMINENTUYDY GA, (ppm) Ry 1/
0 50 100 150

ABNDNHIZ-3 Y. 0.75ab 0.77ab 0.78a 0.87a 0.79a

fauaanuIy 1 suany 0.66bc 0.72b 0.83a 0.67b 0.72b

AENLIY 0.76ab 0.85a 0.79ab 0.87a 0.82a

win 2/ 0.72ns 0.78 0.80 0.81

CV.(%) = 20.57

1/, 2/ WisuiguTluunsiuazuniusumudidy erdaenisnusmiueaiu ey

UANGNPNENANSEAUANNHDNU 95% ns LNITaNNUanaNYNEds InmsSeuiisy

auadalasds LSD.05
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MmN 6 USunwataaudafiazanminle (TSS, Brix)Usunansanlawmsnla (TA, %)
UATHRSIEIU TSS: TA MadlA5UTSNTEAUANMTNIULALIEHZLIRIAINNY

SEYEIMMT AT FLAUANNITNTWDDY GA, (ppm) \de 1/
0 50 100 150

TSS (Brix)

AORDNENI2-3 T, 15.8 16.77 17.43 17.07 16.77ns

fausanuiu 1 U 15.83 16.9 16.97 16.0 16.43

AN 15.8 16.23 16.7 16.87 16.4

1de 2/ 15.81ns 16.63 17.03 16.64

C.V.(%) = 5.96

TA (%)

#aaanuIlI2-3 Hu. 1.05 1.2 0.83 0.94 1.01¢c
Aeuannuiu 1 aleny 1.01 1.21 1.29 1.14 1.16a
aABNUIN 1.32 1.26 0.81 1.19 1.14b
a2/ 1.13b 1.22a 0.98d 1.09¢

C.V.(%)= 1.58

TSS: TA

4aADNYII2-3 BU. 15.11 13.97 20.91 18.17 -
faumanuu 1 sl 15.03 13.99 13.12 14.08 =
@anNUIU 12.0 12.94 20.55 14.17 =

=4

ot [ 4 s 1 A et w0 o & 1 o o
1/, 2/ LUSEIUL?'IEEU'LHLLLI'JGNLLBSLLN'JHBHG]'INH']WU AINILAYNHBNHINIAUANAU HANIH

1
o aoal or

AN NERRTRTE A UANMIEDNY 95% ns LHTATNUWENEIMEFDE nmaSauiiay

aAuadnlasis LSD.05

J50iuanIInaaag
msldms GA, AewunsnaganadlussazgaaanimIWanIMsSaNou wuTmn
LI e MSIBIRanRdanumsTia e gensninn eI suiey Yaiidiss
P Junuinlumseiuannsinmyauyaduasnsuiasad (Puneckles et al., 1974)
PINMINPIBINUI ANsHenuans Tustozdenansd 2-3 o uasszaz 1 dUenvAauaan
vy vizessinmhswSswmitsu Wasnlussuzdoueanuulussesiidananiins

wannmsgs (Usziud 2530)uazmsdanuluszeriauasmnu 1 dlaniinliganani



L e d‘ 1 = ar A
anuuuRganhlussasmswannmsizezdu qusizlautalimavanmszaugaded
fmuaNg GA, RummwwzgadAinswaunsasaimadaasnyinu Javhlvde

=5 1 ! 1 ) ol c‘ Q
aanuiasuardanumidanaganimheSaudisu anduNsnuess num
n v - 1 a Vet ) o ; w
(2535) AildasGA, Hadananaainasil Inlianuenmganantiniiu ue: uns (2537) 14
- W ol = =
a3 GA, fanuluzavansatuadssithunadisg
¢t o a o = ' ar v e o o
wlasiaudmednnazasasanasmanainmsiany 3 JalannuadiBuduaiiiu
IJ b 1 L4 ‘J \J > L 3 ¢ ld J [ l:: +
degnld wuhmsldms femaudndy 50 ppm Tiesitudnanifuislagigs uazms
fawumsluszazdananan 2-3 gu ldfunadnSage Wudsriunsmaasseas muem
v = i 14 L4 W ﬂ" r U
(2535) WUIMSAAWU GA, PANUENTU 100 ppm NToNENBINDISEHLABUABNLIY
1 flendd aandoaamsvaasuatnaleduas niaa (2532)10 GA, anuudu 25-100
ppm Nusanasnasensoilasnunasnlaudmnu
2NPHANARNAUNUT GA, Huuthinihldanuniuazeanummuaiutules
wwzmsdenu luszasnouasnuiu 1 e diaenn GA, tsfiannugidonaiah
Tiadarihsznhne wanmeludaimadoeinisas damaliimsvmeannaualaunn
& v & & 1 ' . =t P =
U ualumanaannRLimsemnsranaliuanannmboSsudisudiannimsg
Jovuasingniude dauInheziimsneassfonanasdiviuadian laienuay
anuding nuhmsiiowu GA, nnanudniuilvnliiuinanudduauan
anInwinpSauiisy Wann GA, Nuadamstiadzausad mlvadinvains
apnasiienyBavgulanniuy Jnhasiinasemsiiasiumsuansainala
USum TSS anmaneaasluasatiwud GA, Lifiuadau3mm TSS udnmisuiy
anududuaeansitiu 150 ppm MlWiuSinm TSS anas uazusnNPNTIWUT HaaRINDY
gninUnG Minlieean GA, sxeamswdaudiinua (Davies, 1987)
Y31 TA wuhmisld GA, fieudndu 100 uay 150 ppm Y lwilSaa TA
dnhmhawisudisy uddiinm TA dageanhlSmnahinaasaniy Gauniald (2528)
1 =5 d i s = oo
e Uinw TA sawaaanasiduisenivasguilae lagun@iiar 0.7-0.8 o
3 ﬂv = ‘;‘S ' 1 = A A Qd T '
nnuaminaasdlunivil Uiina TA hildganinfenadssnnifuidausdalignund
1 wiaoaulurasin GA, BxaamsgnuAyadua(Davies, 1987)
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UNARLD

msldans GA Muasnasluszazmaadydiulovans 2 seeox ldhmamaasi
funEasns snawmd Sanieawa lusswhadoumwau fudoudenay 2539 lag
YIMIMASINAUNGIBINEY 2 Tetrda Starmany 4 uas 9 dua ldanundy o, 20,
30, 50 ppm HAMITNURUNMINABALUY RCB Tuuvlana$sa wamsnaasawuh msly
GA,Famudatu 20 ppm Snwunassnaifiangua 4 uar 9 dUmw MibiGanwau
uardiwnhinanmiuansasnaludnmwiwdaled msld GA, nnszduenudndumly
Winaawsdfarmahla(rss) Usnunsafilawsmld (TA) LaseNuWiuiiaae
&

ABSTRACT

The application of GA; to longkong fruit at two different growth and development
periods were investigated at Amphoe Natawee, Songkhla Province during April to August
1996. The 2 factors , fruit growth periods (4 and 9 weeks after fruitset) and GA,
concentrations (0, 20, 30, and 50 ppm) were designed as factorial in randomized
completed block. The result showed that the application of 20 ppm of GA; to the cluster of
fruits at both 4 and 9 week after fruit set reduced rind thickness and fruit cracked in dry
period. All concentrations of GA, reduced the total soluble solids (TSS), total tritratable

acid (TA) and fruit firmness.

Key words: gibberellins(GA,), fruit rind, fruit qualities, longkong

Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University,

Hat Yai, 90112



ANNUAENIINBNATT

PnMsAnImaassdanums GA, 50-150 ppm fitanansadnatlu 3 szeems
windulavasdenanda Tuszasfidanandude 2-3 g, ssozAauaamnu 1 FUanv
WazsTEEABNIY WUl GA, RaMaduty 100-150 ppm dawuluszezeanuiu vlnd
anudeinaingy demmhlisadinuassnes fenudenguldnniu aaflaaiu
msuanuakaldiy Saimsnasssdnmuaras GA, samswannvawldanuauszan
Mwrsinaasanas lasmninnuasdlumsionums usrananududuzasssaniios
nndavivluszasinaniy 4 uar 9 A

nsldans Ga, Tussnasiiumeaadlfifiainqussadiingunnania By
Fisuunsiaua Lﬁuﬂmmwua wananil Juaisady (GA,) Fusszasluuiition
Tfuiindanisdamad uasldnssqunistenvaania Wumshone Wanuwaranuay
imsiiaaan (Hill, 1980; Puneckles,et. al., 1974) 1798 (2532) AnEHaYaId@ITAIY
pumssyivlavasizuneiladamslieatumaiiuaaanass laald Ga, mududy
95-200 ppm Wax NAA 100 ppm WaNAU GA, 25-200 ppm SAWUABADNADINDY 4 A%
Galuszazaanuiuuasineiu 2 Flawls el Aulemadionsy 13 Sleni wuhca,
#aMauduiy 25 war 50 ppm ﬁaaﬂaqﬁuwas’aﬂﬁmﬂﬁqﬂ udladaglunisdegaaan ¥
Wdennamniudnias wezkagniiniiund 5-7 Ju wananil m3ld NAA 100 ppm
NENTU GA, 1WinTu 25-100 ppm Fradlesiusasnle FaLAFUA T 1-6 naamInuazh
e unnaudssasiuiim uashliuelawdanmn suuwdenn vanannidl
NeuUMIMaaaIldins GA, nulinaziinens 9dnuaazila Lﬁ:aﬁdmﬁuammwwaw‘ém
Tofu 518UB8s Khader (1991) SawunzainwWug Dashehari 78 GA, anudutu 100,
200, 300 118z 400 ppm UM 2 A%y wdmndaca wuth GA, BEaDMSFNYBINBULNN
waraaUTanm TSS WinUSna TA mussduanudutunpimns

AEMINAZHANTINGRB

aUnsaiuazinmmaans

FaFanauaainaay 15-20 U vnduiildumsguatnuniifuasbinasdaah
@uednnu4 du fimsquainwuazdausidasanadngnaas lussazannuiuuazdons
dlanoiiay 7 Faiunniheviesamnedenadniu 84 do/au Tudnaileny 9-
11 denv fnldenmadudnnd nsdevumseilesldns Ga, da9 0, 20,30
Waz 50 ppm AMITNUEUMIMARBILULLHAna3Ea lasdawmibanaasauuy RCB ol
stRuamMMNTuYaINs GA, uarszazmaiyiiulavena 2 sxax(4 wax 9 danindu
Jaspfidaemansiu nsUssdiunansmaaas lasmstiuuIuaauan luge queIns

wigdulazeawa werdsuiluquanwnandadadeiy ldun sunana twilndena  %wua



$39 amumnwdenma anawiuiona  Uinoniima(Tss) Usmmnsadilnsmsald
wamiminiiles 5 wa
uan1Inaaas
NARRNMINARRINUNIFTIRINNsrauAMERTU I Nauana iU NEdd Taams
GA, aaImsuanadualdd (a9 1) lumsnaassasaiildun Ga, 20, 30 uar 50
ppm 5®1ﬂiutijawamq 4 was 9 dlenv Swaffudnauaninds 2.88% 3.69%uar 3.63%
audeu luanefimsbilims fwsdiBuduauands 17.75 %

AJ . e =i L] c!‘ b a -
FITHA 1 FIUHBUAN(%) MEVAIMSAAWUETS 1 4 usz 9 Flenivdessaciana

Treatment Time of application Average
4 weeks 9 weeks
Control 17.75 17.75 17.75
GA4 20 ppm 3.00 2.75 2.88
GA, 30 ppm 1.62 5.75 3.69
GA, 50ppm 2.25 5.00 3.63
Average 6.15 7.81

LSD 0.05 Treatment= 6.94, Block = 4.91

MIHANUEIT GA, FEAMMWKNIYBIABINEY  WUTIMS TN IAinnszauaMuy
dulivh g weandauana iy msiawuy GA, eudusy 30 ppm ﬁwaamnaqmq
4 war 9 e fwaliusawesFudnisivawmassns(@sned 2) waznmIanwy
G, ynenudndy Tuszey 4 Slonivisdans Wihwinuaderaganilufimsiarums
GA, o8 (5197 3)

TR 2 TTUIUNETNC%) MUNSINSAONUTS N 4 war 9 dUaINATEEcRons

Treatment Time of application Average
4 weeks 9 weeks
Control 36.26 36.26 36.26
GA, 20 ppm 36.67 33.95 35.31
GA, 30 ppm 29.49 31.47 30.48
GA, 50ppm 30.77 38.87 34.82
Average 33.29 35.14

LSD 0.05 Treatment = 13.16, Block = 11.12



MINN 3 dminuadaga(nin)ssozfufsnandamavdinsiawuasn 4 uas 9 lanindide

Ha
Treatment Time of application Average
4 weeks 9 weeks
Control 339.9 339.9 333.9
GA, 20 ppm 276.9 363.0 319.9
GA, 30 ppm 387.3 380.5 383.9
GA, 50ppm 371.7 300.9 336.3
Average 343.9 346.09

LSD0.05 Treatment = 90.43, Block = 76.4

dmIuiunuMneandazasasenswyh Msiawums GA, nassduATdy
duinldnnans dwlindedans enswinifars armmadenus waddudhma
(TSS) wazasiBusnia(TA)ana (msnf 4-9)mslussey 4 war 9 Flaimddiong
FuaumnandnaanasfinmInsainsia Fnnenaln anaiudings waliidni ana
wiv fnfefifuhhmagussiiiad@udnsas aamwimandanliidauaisana
anumnudangiilifiaagmafivinmuandn nnmmasadluassinuimsld ca,
daviunasanatluirmaaioydulovewmaszor 4-9 e Lidadinaumwuande
uwarsaalasirudmsuanusInaa uazmadeviunany 4 §ev Hsaadumsuen

YOINATER
u L

| = a o -y = a oo
TN 4 ﬂu’]ﬂma(“u)‘szﬂzLﬁUlﬂﬂjNaNamﬂ’]ﬂﬂa\lﬂ']iaﬂwua-ﬁﬂ 4 Uar 9 sUevvsIfang

Treatment Time of application Average
4 weeks 9 weeks
Control 31.34 31.34 31.34
GA, 20 ppm 27.97 29.07 28.52
GA, 30 ppm 29.16 29.51 29.34
GA, 50ppm 30.77 31.40 31.09
Average 29.81 30.33

LSDO0.05 Treatment = 5,91, Block = 4.99
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Treatment Time of application Average
4 weeks 9 weeks
Control 99.39 99.39 99.39
GA; 20 ppm 83.55 87.58 85.56
GA, 30 ppm 96.03 87.19 91.61
GA, 50ppm B5.11 85.66 85.39
Average 91.02 89.96

LSD0.05 Treatment = 26.5, Block = 22.4
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Treatment Time of application Average
4 weeks 9 weeks
Controt 14.64 14.64 14.64
GA, 20 ppm 12.67 13.06 12.88
GA, 30 ppm 13.97 13.14 13.55
GA, 50ppm 13.21 13.35 13.28
Average 13.62 13.55

LSD0.05 Treatment = 3.87, Block = 3.27
manA 7 anununwldanwalu) lustesiufanaandamandidowuas 4 uas 9 Fue

Treatment Time of application Average
4 weeks 9 weeks
Control 0.915 0.915 0.915
GA, 20 ppm 0.657 0.662 0.659
GA, 30 ppm 0.826 0.817 0.822
GA, 50ppm 0.768 0.712 0.74
Average 0.792 0.777

LSD0.05 Treatment = 0.521, Block = 0.41
M7 8 Udinawasaudinararnild(rss) lussosfuifmnandamondidawuas 4 uae 9

duenv

Treatment Time of application Average

4 weeks 9 weeks
Control 15.07 15.07 15.07
GA, 20 ppm 14.0 13.86 13.93
GA, 30 ppm 14.89 13.7 14.29
GA, 50ppm 14.9 14,72 14.81

Average 14.72 14.33

LSDOC.G5 Treatment = 3.29, Block = 2.32
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Treatment Time of application Average
4 weeks 9 weeks
Control 0.587 0.587 0.587
GA, 20 ppm 0.407 0.375 0.391
GA, 30 ppm 0.492 0.432 0.462
GA, 50ppm 0.495 0.461 0.478
Average 0.495 0.464

LSD0.05 Treatment = 0.312, Block = 0.22

tanaITa NG
Q9a yassad. 2532, wavesmsmuaumas Ay lnvsasariadenstleatunai
YDINDINDA. swammiﬂiwﬁmm?ﬂﬁ:@ﬁ 27 ENRY UMAINEduInBATAAT
AFUNNA
Hill, T.A. 1980. Endogenous Plant Growth Substances. Wye College. London:
Khader, SESA. 1991. Effect of preharvest application of GA, on postharvest
behavious of mango fruit. Scientia Hortic. 47: 317-321.
Puneckles, V.C., Sondheimer E. and Waltol D.C. 1974, The Chemistry and Bio-
chemistry of Plani Hormones. Academic Press. New York.
William S.C., Carl E.S.and Arthur K. 1994, Enhancing the natural resistance of
plant tissugs to postharvest diseases through calcium applications. HortScience

29(7y: 751-794.



IAUINYAT ealle) | bd-do (Wand) KHON KAEN AGRIC. 13(2) : 67-73 (1995)

& P €
nanisirEswaaganaaalsea
siaqmmwwaamnaa

The Effect of Calcium Chioride on the Quality
of Longkong (Lansium domesticum Corr.) Fruit

= - a 1 ar 4 -
DU TOUMAA, NINA  LAHAN, A MUY Aqa’
HRANADE RATTANAPONG, MONGKOL LIM, AND SAYAN SADOODEE!

ABSTRACT

The effect of calcium chloride (CaCl,) on the quality of longkong fruit was evatuated at Amphoe Sadao,
Changwat Songkhlz. A factorial in randomized complete block was designed with 2 factors of CaCl, treatment
periods (9, 10, and 11 weeks after fruitset) and 3 concentrations of CaCl, (D, 3, and 5 %) spraying. The result
showed that 5% CaCl, sprayed the clusters at 10 or Il weeks after fruitset could reduce fruit drop and
increased the fruit firmness, total solubie solids (TS8), and total soluble solids per titratable acidity ratio
(T85:TA). The application periods did not affect on fruit quality.

Key words : calcium chioride, fruit quality, longkong,
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Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai,
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Table 1. Effects of concentration of calcium chloride on the quality of longkong fruit.

CaCla (%)

Parameter F-test C.V. (%)
0 3 5
Yield (%) 38.98 37.94 47.13 ns 29.30
Fruit/cluster 14.25 14.20 16.87 ns 28.82
Fruit wt/cluster (g} 22493 2134 2535.62 ns 31.34
Weight/fruit (g) 15.51 15.21 14.82 ns 598
Lenght of cluster {cm) 16,36 15.89 15.68 ns 9.16
Fruit height (mm) 31.96 31.53 31.80 ns 3.02
Fruit diameter (mm) 30.04 29.97 29.64 ns 2.57
Fruit crack (%) 14.1a 8.8b 7.6b * 426
Fruit firmness (Newtan) 6.05b 6.93a 7.12a * 15.94
Fresh recovery (%) 80.43 80.71 80.90 ) ns 8.38
TSS (%) 15.43b 16.28a 16.85a * 4.90
TA {%) 0.67 0.66 0.62 ns 13.76
TSS:TA 23 68b 25.13b 27.93a * 11.57

* = signicant difference at P=0.035, ns = not signicant.
Data are means of 3 replications ¢ 3 application times of factor A.
Means in row followed by the same letter are not significantly different at £=0.05, according to DMRT.

Table 2. Effect of calcium chloride application time on the gaulity of longkong fruit.

. Weeks after fruit set

Parameter F-test C.V.(%)
9 10 11

Yield (%) 39.88 42 .41 41.73 ns 29.30
Fruit/cluster 14.33 15.73 15.24 ns 28.82
Fruit wt/cluster(g) 215.48 247.75 236.66 ns 31.34
Weight/fruit(g) 14.74 15.49 15.31 ns 5.08
Lenght of cluster {cm) 153.31b 15.26b 17.36a * 2.16
Fruit height (mm) 344 31.93 31.61 ns 302
Fruit diameter {mm) 29.60 29.87 30,20 ns 2.57
Fruit crack {%) 11.1 9.4 9.4 ns 42.6

Fruit firmness {Newton) 6.29 6.71 7.14 ns 15.94
Fresh recovery (%) 81.17 §2.75 78.12 ns 8.38
TSS (%) 15.92 16.09 16.54 ns 4.90
TA (%) 0.62 0.68 0.63 ns 13.76
TSS: TA 26.27 24.61 25.87 ns 11.57

* = signicant difference at P=0.03, ns = not signicant.

Data are means of 3 replications x 3 concentrations of factor B.
Means in row followed by the same letter are not significantly different ar P=0.05, accordinz to DMRT.
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Fig. 1. Fruit qualities after application of calciem chloride
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PHYSIOLOGICAL RESPONSES OF LONGKONG (Aglaia dookkoo
Griff.) TO WATER DEFICIT

1 1
§doodee, S. and Singhabumrung, S.

Department of Plant Science, Faculty of Natural Resources, Prince of
Songkla University, Hat Yai, Songkhla 90112, Thailand

Abstract

Inefficient umigation often causes poor growth and low fruit yield of
longkong. To alleviate this impact, an experiment was established to
assess the physiological responses of longkong trees to water deficit. The
experiment was arranged in a completely randomized design by using nine
of 10-year—old longkong trees. Different irrigation schedules were
applied in 3 treatments (1. Control or daily watering, 2. Moderate water
deficit (MWD) with 3-day interval of watering and 3. High water deficit
(HWD) with 6-day intervals of watering) with 3 replications. During the
experimental period (18 days), irrigation schedules of all treatments were
applied approximately 70% of pan evaporation.

It was found that the longkong trees imposed to MWD and HWD
treatments exhibited rapid decreases of leaf water potentials, and they lost
positive leaf turgor from day 12 after starting the experiment. This led to
significant increases of stomatal resistances. Increased stomatal resistances
were also associated with higher canopy temperatures, particularly in the
MWD and HWD treatments. It was evident that increases of crop water
stress indices (CWSI1) were corresponding to the enhancing of degrees of
water deficit, and they were significantly different among treatments.
According to the results, it is suggested that the assessment of

physiological responses will contribute to efficient irmgation.



In Thailand, the major producing area of longkong is currently in the South.
The majority of the fruit is derived from backyard trees or from trees grown

297



in mixed fruit orchards. Commercial exploitation of longkong has always
been limited by lack of knowledge in irrigation management. Inefficient
irrigation oftén causes poor growth and low fruit yield. Therefore, the study
should be focused on the physiological responses of longkong trees to water
deficit.

The influence of water deficit on plant water relations, stomotal response and
photosynthesis rate has been extensively reported (Bradford and Hsiao,
1982; Schulze, 1986). Stomatal closure is the primary response to plant
water deficit, this leads to an increase of leaf temperature (Schulze et al.,
1987). Therefore, canopy temperature of many crops has been shown to be
a useful indicator for stress resulting from soil water deficits ( Jackson et al.,
1981; Idso er al., 1981). Ben-Asher et al. (1992) suggested that the
infrared thermometer can be an important tool for detection of crop water
stress symptoms for it measures the canopy temperature. This enables the
system operator to translate it into a crop water stress index (CWSI).

The aim of this study was to examine water relations and the physiological
responses of longkong trees imposed to water deficit under field condition .

Materials and Methods

Nine 10-year-old longkong trees grown in sandy loam soil at the research
orchard of Prince of Songkla University were used. They were arranged in a
completely randomized design. Different irrigation schedules were applied in
3 treatments (1.daily watering or control, 2. moderate water deficit (MWD)
with 3-day interval of watering and 3. high water deficit (HWD) with 6-
day interval of watering) with 3 replications. During the experimental period .
(18 days), irrigation schedules of all treatments were applied approximately '
70% of pan evaporation.

Soil and plant water status, stomatal resistance, plant canopy temperature and
(CWSI) were evaluated on day 1,6,12 and 18 after starting the experiment.
Changes of soil moisture contents at 45 ¢cm depth were determined by using a

hydroprobe (CPN 502). Leaf water potential (LPL), osmotic potential (77 )
and turgor pressure (P ) were measured or calculated only on young fully

expanding leaves. A pressure chamber.was used to measure \'PL, and the
measurements were taken around midday (11.00-13.00 h.). To measure

2
T, a piece of leaf (1x2 cm ) was taken from the leaflet of the same

compound leaf on which LPL was measured. The piece of leaf was wrapped
in clear plastic and then in aluminum foil and dipped into liquid nitrogen.

After thawing T was determined by using a vapour pressure osmometer
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(Wescore 5100c). Then,
and TU, (Turner, 1981).
Stomatal resistance was measured on the leaf as that used for measurement of

LPL. The measurement was made with a porometer (Delta-T
temperatures and CWSI

{Everest 510 E).

PL was calculated as the differepce between LPI_

). Plant canopy
were determined by using an infrared thermometer

Resuits and Discussion

There was no rainfall during the experimental period, and average pan
evaporation was around 5.6 mm. Average soil moisture contend in the MWD
and HWD treatments decreased with the progress of prolonged water deficit
(Figure 1) . On day 18, they decreased closely to the permanent wilting
point, and they were significantly different from that of the cogtrol.
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Days after starting the experiment

. Figure 1 Changes of soil moisture content (45 cm depth) in the 3 irrigation

schedules during the experimental period. Vertical bar indicates LSD
(P<0.05).
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The longkong trees imposed to the MWD and HWD treatments exhibited
rapid decrease of l{jL with time after imposition of water deficit (Figure 2

A). The decrease of LPL in the HWD treatment were significantly different
from that of the control from day 6 to the end of experimental period. On day

18, the l‘IJL of MWD and HWD treatments dropped around -2.8 and -3.4
MPa, respectively; while the \‘PL of contro! treatment remained higher than

—1.5 MPa. The decrease of Tl in both MWD and HWD treatments were
found on day 6 (Figure 2B); after that they slowly declined. On day 12 and

18, the T

significantly lower than that of the control. While the 7T, in MWD treatment
from day 6 to the end of the experimental period were around -2.0 MPa.
Leaf turgor pressure of the longkong trees imposed to the MWD and HWD
treatments decreased closely to O on day 6 (Figure 2C), then they were
negative turgor on day 12 and 18 with significant difference from that of the
control.

The water-deficited plants also exhibited high response in stomatal closure
(Figure 3) , significant increases of stomatal resistance were found on day 6
until the end of experimental period. This led to the increasing of plant
canopy temperature in both water deficit treatments (Figure 4). It was
evident that on day 18 canopy temperature of plants in both MWD and
HWD treatments were significantly different from that of the control.

Sharply increases of CWSI in the MWD and HWD treatments occurred in the
early stage to the end of experimental period (Figure 5). Significant
differences in CWSI among treatments were found on day 12 and 18. The
CWSI of HWD treatment was the highest followed by those of MWD
treatment and control, respectively. This indicated that CWSI was a useful
indicator for stress resulting from water deficit in longkong. Jackson et al.
(1981) reported that the assessmient of CWSI was in use for irrigation
scheduling. Therefore, it is suggested that implementation of infrared
thermometer using CWSI estimation will be able to improve efficiency of
irrigation in longkong.

From the results, the longkong trees exhibited high response to water deficit

. in HWD treatment was around -2.5 MPa and they were

with a rapid decrease of l{JL and T, to maintain leaf turgor. However, with

the limitation of decrease of T, or U, adjustment, this led to loss positive P
Then, stomatal closure is the another mechanism for reducing water loss
during the progress of water deficit (Turner, 1986). This resulted in higher
leaf temperatures which led tc an increase of canopy temperatures. Ludlow
and Bjorkman (1984) suggested that adversely impact under this condition
caused photoinhibitory damage to the leaf. This impact might lead to poor
growth and low fruit yield. Caspari ef al. (1996) reported that defecit
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irrigation possibly caused detrimental effects on fruit quality, if it occurred
during the reproductive stage . Hence, these aspects should be studied further.
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Figure 2 Changes of leaf water potential (A}, osmotic potental (B) and rurgor
pressure (C) in the 3 treatments during the experimental period.
Vertical bars indicate LSD (P<0.05).
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Figure 3 Changes of stomatal resistance in the 3 treatments during the experimental
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Figure 4 Changes of canopy temperarure in the 3 treatments during the

experimental period. Vertical bar indicates LSD (P<0.05)
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