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Abstract
TE 148153

The government’s new economic structure towards the “Kitchen of the
World” and towards strengthening the export of agricultural products has been
giving the great impact on agricultural production as well as the research and
development. Agriculture is now standing at the middle point of Thai economic
development.

In northern Thailand, farmers are extending their fruit producing area to
match the demand of fruit processing and exporting companies. Lacking of
farm labour is also another factor forcing the farmers to adjust their faming
system from annual crop to perrennial crop like fruit tree, ie. longan, lychee and
mango. Economic value of these three fruit crops are nowadays over billion
Baht annually.

However, the mentioned three fruit crops are still facing the problem of
alternate bearing. Even KCIO; canonly partly solve in the case of longan. The
KCIO; application is sofar not fully success but with a trend of negative
impact on investment cost and residue in natural resources. The objectives of
this project are therefore, concentrated on:

1. to dcvelop new techniques for off-season fruit production in longan,
lychee and mango growing in northern Thailand,

2. to achieve the knowledge and understanding about flowering
physiology of longan, lychee and mango, when treated with
conventional flower inducing chemicals.

Both objectives were fully achieved in the case of longan, by which
the knowledge and techniques were already transfered to the farmers. By lychee
and mango, a lot more detail researches are still required. Research achievement
on the three fruit crops can be concluded as followed :

1. Techniques to reduce alternation and to produce off-season fruit in
longan

Application technique for KClO; to produce off-season longan was
improved to achieve 95-1006% success and for all year round. From the research
results many prerequisite factors are reported :

1.1 Factor of cultivar

Under good health condition, soil drench of KCIO; of only 4g/m’
ground area under the canopy could successfully induce off-season flower in

“Chom-poo” cultivar. By “Dor™ and “Haew” , the concentration must however be
increased to be 8 g/m’.
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The best timing was “full mature” leaf stage, by which flowering would
occure within 4 weeks after KClO; application. Application at “leaf expansion”
stage, plant required upto 7 weeks after KCIO; treatment to flower.

1.3 Factor of application frequcency

A short duration after harvesting for plant to rest or refresh showed no,
correlation with KCIO; effect. Longan plants responsed to KCIO; similarly good
by the application both after I or 2 flushing.

1.4 Problem of young leaf

At young leaf stage, plant would not response to KClO; or very
irregularly. For this case, eradication of young leaf prior to KCIO; application
was necessary, by foliar application with ethefon 300 mg/l

1.5 Environmental condition at the time of KCIO; application

Fully sunshine and dry soil were two of the major conditions, whereas
temperature had no effect to interfior KCIO; efficiency. Longan plants,
therefore, could be induced to flower all year round.

1.6 Physiological response of longan to KCIlO;

1) After KCIO; application, longan would produce flowering signal in
mature leaves and translocated into shoot apex to promote flowering.

2) Mature longan leaf had the photosynthetic rate of 7 umol.em™.s™,
whereas the young leaf only ! pmol.cm™.s™. Under KCIO; applicaticn,
photosynthetic rate remained 50% decrease all through 11 days.

3) With microscope studies it was found that flower bud initiation
already took placed at 2-14 days after KCIO; application and required
another 2 weeks for flower development until protrusion stage.

4) Study on hormonal change showed a significant increase in cytokinin
(Zeatin and Zeatin riboside) at early flower bud developmenital stage,
but a decrease in auxin and GA;

1.7 Fruit quality improvement

A preliminary study showed a positive effect of GA; 50-100 ppm to
increase fruit size and the best application time should be at early fruit setting
stage.
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1) Fruit quality, ie. fruit size and peel colour, are the two - major
characteristics to be improved for higher price.

2) Further studies on physiological response of longan to KClO; should
be done to gain knowledge for another fruit species.

2. Reducing alternation and off-season fruit production in lychee

Many experiments had been operated on lychee trees grown on highland
areas (1000 masl) and on upland areas (350-400 masl). Success could sofar be
achieved only on development of new technique to reduce alternation but not
the off-season production. Following are the important crop management
techniques to reduce alternation :

2.1 Preparation of the tree before winter

1) hard prunning after harvesting, to induce a whole plant
regular flushing and good fertilizer application.

2) Girdling on 50% of the branch number when the leaf of
August-flushing become mature and not later than the end of
September. Winter flushing (usually in December) will be
inhibited.

2.2 Use of flower inducing chemicals

No chemical for fully repiace chilling reguirement is sofar found, but
some with partly decrease the duration of chilling requirement as followes :

1) foliar application with ethefon 700 ppm or alternating with
monopotassiumphosphate 1%  fortnightly (between October-
December). .

2) Growth and development affecting chemicals could not cleary
promote flowering, eg. :-

2.1)  Auxin-transport inhibitor; Morphactin, Naphthylpthalamic
acid (NPA) and Giberellin synthesis inhibitor eg.
Paclobutrazol could only support the girdling effect on
inhibit December - flushing.

2.2) Oxidizing agent group ; eg. KCIO;, NaOCI, gave slightly
more flower than girdling alone.

2.3) Ethrel at the concentration > 1,000 ppm was toxic to
the plant by catsing mature leaf fail.

Therefore, a lot more experiments should be further conducted on the
effect of agrochemical on promote flowering.
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1) Wrapping the fruit cluster with news paper bag or other
material at the stage of peel colour change could not prevent
fruit cracking.

2) Lychee trec requires large amount of the water upto 150
Viree/3 days to produce good fruit quality.

3) Foliar application of NAA at the concentration of 25 and 50
ppm plus Ca(NO;); 0.5% or GA; 50 ppm plus Ca(NO;),
0.5% caused fruit drop.

4) Foliar spray with Ca, B, Zn at the concentration of 3,000 or
5,000 ppm at 11 weeks after fruit set was too late to solve
fruit-crack problems.

2.4 Future research plan

Further studies to improve the technique to solve the problem of
alternation are required as well as the studies to prevent fruit cracking
and to improve fruit quality.

3. Reducing alternation and off-season fruit production in mango
3.1 Reducing alternation

The studies confirmed the success of paclobutrazol (PBZ) as a flower
inducing chemical also in the northern Thailand. Soil drench with 1 g/m’
diameter PBZ was successfully promote flowering in mango cv. Nam-Dokmai,
Falan and Chok-anan. In Kiew-Sawoei, Rad, Kaew and Nga required however
higher concentration upto 1.5 g/m’ diameter. Special crop managements were
additively required eg. 1) hard prunning after harvesting, 2} fertilizer application
to improve piant health condition.

3.2 Off-season production

Two techniques are planned for studies to produce off-season mango in
northern Thailand :

1) Eradication of norma! season flower cluster and let the new
flower develop, through which the flowering could be delayed
for 17-22 days. Two methods could be possibly operated for
this purpose 1) hand pinching, or 2} foliar spray with eihefon
800 ppm.

2) Branch prunning by cut-back at 15-30 cm. long before onset
of the cold weather would promote new leaf flushing ai cold
months, and delay or inhibit normal flowering in winter.

3.3 Plan of future research

1) Development of new effective techniques to produce off-season
mango in northern Thailand.

2) Finding new chemical to replace PBZ, which has a too long
remain active in soil and water over one year. New substance to
be tested is “Prohexadione-Ca”, which also a GAj-synthesis
inhibiting substance like PBZ.





