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1. Project Rational

This project is launched as the second phase research activities under the Thai-
German collaboration (NRCT-DFG) ttled “Sustainable Land Use and Rural
Development in Mountainous Area of South East Asia”. The studies have been last for
two and a half years (2003-2006) under the title “Fruit Quality Improvement in

Tropical and Subtropical Fruit Production : A Case Study of Longan Lychee
and Mango Off-season Production”.

- In the first phase, technologies concerning off-season longan production were
successfully developed and publicised out as a handbook, A Professional Off-season
Longan Production, which was used as the manual in training program. Longan
farmers in 5 provinces; Chiang Mai, Chiang Rai, Lamphun Nan and Phrae in the total of
780 people passed the training and adapted the developed technologies in their farms.
Howevet, new problem occurred on the saling price, due to a relative poor peel colour
appearance of off-season fruit and relative small fruit size.

In the case of off-season lychee production, research results of the first phase
could solve only the alternate bearing habit, but not the off-season promotion. Main
branch girdling in September plus foliar spraying with substances to inhibit leaf flushing
eg. Monopotassium phosphate (0-52-34), Naphthylpthalamic acid (NPA), morfactin
(MT), NaOCl or Ethrel, were necessaty procedures. This findings need however, the
confirmation, together with the study to solve the problems of fruit cracking at the
beginning of rainy season in May.

In off-season mango production, Paclobutrazol was confirmed to be effective to
solve alternate bearing for mango grown in Chiang Mai. Too low price is however a big
problem. Fruits harvested in April-May could be sold in a very low price, due to a lot of
tropical fruits in the market like durian, mangosteen and rambutan. Only way to solve
this problem is a off-season mango production, by which fruit harvesting must be
harvested in December-January or in August-October. In these months demand for
fruits in Thailand is much higher than supply. Price is normally high.

In off-season mango production by using paclobutrazol is facing another
problem of agrochemical residue regulation, due to a long residue of PP, in soil and
water. Research to find a new substance to replace paclobutrazol is therefore very
urgently needed.

Accotding to the research results concluded above, a further studies on off-
season longan, lychee and mango in phase 2 had been operated. Studies had been made
on further development of off-season fruit production technique as well as fruit quality
improvement.
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2. Project Objectives

1) To improve quality of longan fruit produced off-season emphasizing on fruit size
and yellowish peel color :

2) To improve techniques to produce off-season lychee and solve the fruit cracking
problem :

3) To improve technique for off-season mango production and to find new
substance to replace paclobutrazol

4) To analyze cost-benefit of off-season longan production.

3. Beneficial technologies for field application

Objective 1 : To improve quality of longan fruit produced off-season emphasizing on

fruit size and vellowish peel color

3.1 Technologies to increase fruit size

(1) Control of fruit number

A good proportion of leaf to fruit ratio is well known to increase fruit size. In
longan, fruit number per cluster should not be over 60 fruits. In practice cluster tip
should be clipped away at 8-10 weeks after fruit set. The appropriate canopy
management allowing a good light penetration is as necessaty as a good water and
nutrient supply.

To control fruit number, a fruit thinning agents can also be used. In this
experiments, the best success could be achieved with NAA 50-100 ppm spray at 4 weeks
after fruit set.

(2) Increase of fruit size by agrochemicals

At around 12 weeks after fruit set, funiculus part developes into aril (flesh part).
Dipping the fruits at this stage into GA, 50 ppm or CPPU 25-30 ppm could significantly
increase fruit number with AA grade. Application of these two substances to the fruit at
younger stage (3-4 weeks) caused setious fruit drop.

(3) Effect of canopy management system

The most successful technique to increase fruit size found in this study was the
pruning, for which the open center system and table like system could increase fruit size
significantly over the conventional light pruning system. Plant height should be
controlled to be not higher than 2-2.5 m. and allow many young shoots grow on main
branches and trunk. This technique suggests the possibility of close spacing and high
density planting system for future longan plantation. A plant spacing of 4x2 m. or 4x4 m.
is suggested, but requires more detail and long term studies.



199132

3.2 Development of yellowish peel colour
(1) Bagging . ‘ . .

A beautiful yellowish colour of the fruit peel could be achieved by bagging the
fruit cluster with newspaper at 2 months before harvesting. Caution should be made that

the bagging must be completely opened at 3-7 days before harvesting to acclimatize the
fruit and to prolong shelflife of the fruit.

(2) Agrochemical use
The experiments confirmed the positive effect of Vitamin E at 1 percent, when
soaked the fruits at 12 weeks of age. Vitamin E could decrease fruit drop, increase flesh
thickness and number of fruit as well as AA- and A-grade. More sweetness and yellowish
peel colour were also obsetved.

(3) Canopy management

With heavy pruning through open center system and table like system, many
young shoots grew densely on main branches and trunk. With the weight, fruit cluster
will force the young shoot to bend down and covet each other. Fruit cluster will not
expose to direct sun light, and fruit peel colour become light yellow similar to those
bagged with newspaper.

Objective 4 : To analyze cost-benefit of off-season longan production

3.3 Cost-benefit comparison for off-season longan production with recommended
techniques in the year 2005/2006

In general, it was found that conventional longan production requires higher
input than the recommended off-season production techniques. For conventional
techniques, farmers invested in average of 7,649 Baht/rai, in which 74 percent was paid
in cash mostly for labour cost (63%). For off-season production with recommended
techniques; farmers invested in average of 4,682 Baht/rai when use KCIO, alone, and
5,005 Baht/rai when practiced suggested pruning system with KCIO, application. Most
of the input for off-season productions were labour cost, fertilizer and KCIO, (20%). By
analyzing the investment turnover, it was found that off-season production with pruning
and KCIO, application gave the highest net turnover of upto 13,308 Baht/rai. The
second best turnover was the off-season production (but without suggested pruning
system), which gave net benefit of 3,780 Baht/rai, whereas by the conventional longan
production (on-season production) farmers earned net benefit of only 1,842 Baht/rai.
The main factor affecting this difference was the number of AA fruit grade found in each
treatment. ' '
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Overview of expetimental results on quality improvement in longan fruit

Fruit quality Alternative technique

1. Increase of fruit size 1. Clipping the fruit cluster at 8-10 weeks of age allowing 50-

60 fruit left per cluster

2. Spraying fruit cluster with NAA 50 ppm at matches-head
size to induce partial fruit drop

3. Dipping fruit cluster in GA, 50 ppm and/or CPPU 25-30
ppm at 12 weeks of age

4. Canopy pruning to allow more light penetration based on
open center or table-like system and kept plant height at
2-25m ,

2. Improve peel colour 1. Bagging fruit cluster with newspaper bag at flesh
developmental stage (2 months before harvesting) and
acclimatize by open the bag at 3-7 days before harvesting

2. Dipping fruit cluster in 1.0 percent in 1.0 Vitamin E at 12
weeks of age

Objective 2 : To_improve techniques to produce off-season lychee and solve the fruit

cracking problem

3.4 Promotion of vegetative growth before flowering petiod

(1) Preparation of mother plant prior to cool season

Heavy pruning is necessary, due to a very long vegetative period of upto 8
months. Canopy management in the same way with longan was suggested. After pruning,
foliar application with Thiourea or KNO, was recommended to promote regular
flushing. After flushing in August, girdling must be practiced at basal part of main
branches together with foliar application of 0-52-34 fertilizer plus GA, inhibitor like
Prohexadione-Ca 300 ppm.

(2) Destruction of unexpected young flushing

Flushing of young shoot at the onset of cool season will inhibit flowering in that
year. Eatly elimination of those young shoots as eatly as within December must be
practiced. Foliar application of Ethrel 500 ppm 2-3 times could dry out the young shoots
successfully. After that spraying with 0-52-34 at 1 percent plus Prohexadione-Ca 300
ppm was recommended to decrease the chilling requitement for flowering, These
recommendations need however the further confirmation.

3.5 Improvement of lychee fruit quality

(1) At young stage (2-4 weeks after fruit set), cluster tip clipping to allow only 10 fruits
left was suggested. After that 1-2 time cluster dipping in solution containing GA, 25-50
ppm plus NAA 100 ppm plus MnSO, 0.1-0.3%, Borax 0.1-0.3 % would be beneficial. At

this stage an intensive pest management is required.
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@ At flesh developmental stage (4-8 weeks after fruit set), 2-3 time dipping in NAA 100
ppm plus Cytokinin (BA) plus MnSO,, Borax, ZnSO,, and Ca(NO,), was effective.
Thoroughly spray with pesticide before bagging with white paper or translucent plastic
bag showed a positive effects on fruit growth and decrease number of cracking fruit.

Overview of experimental results on quality improvement in lychee fruits

Decrease Increase Improve Decrease Increase

Practice fruit fruit peel fruit sweetness
drop size colour  cracking
1) cluster clipping - v - - v
2) GAs 25 ppm + NAA 100 ppm + v - - .
KNO3 0.5%
3) GAs 50 ppm + MnSOy4 0.1-0.3% + - - v . v
Botrax 0.1%
4) NAA 100 ppm + Borax 0.3% + - - v - .
MnSO4 0.3%
5) BA + Borax, MnSO., ZnSO., - - - v -
Ca(NO3)2
6) NAA 100 ppm + bagging - v v - -
7) bagging with white paper with one side v v - v

plastic coverage, or translucent plastic
bag, or white paper bag at 2 months
of age :

Objective 3 : To improve technique for off-season mango production and to find new
substance to replace paclobutrazol

3.6 Solving the problem of alternate bearing
The package technology was successfully developed :
(1) After fruit harvesting, a heavy pruning should be practiced to promote a
regular leaf flushing
(2) Improve soil fertility and promote a better development of new leaves
through appropriate water, fertilizer, and pest-management
(3) At young shoot stage, paclobutrazol at 0.5-1 g/m’ surface area beneath the
plant canopy must be applied with soil drench technique and very close to the
main trunk. Keep soil steady moist at field capacity to promote paclobutrazol
uptake.
(4) Induce flower bud development by 2-3 times foliar spray with 7-24-24 or 0-
52-34 fertilizer at 0.5-1 percent (may be mixed with Ethrel 800 ppm)
(5) At visual stage of bud development, spraying with Thiourea + KNO, 30+300
g./20 1. water would promote a regular floweting.
Response of mango plant to paclobutrazol took upto 120 days for mango grown
in Chiang Mai, whereas those grown in central part of Thailand required only 60-92 days.
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3.7 Promotion of off-season flowering

1) Elimination of the first flower cluster
The experiments were conducted to study the possibility to delay harvesting time
from the second or the third developed flower cluster. It was found the possibility to
develop new flower cluster by 6 weeks after flower cluster elimination. The third flower
clusters were however too small, incomplete development, and no fruit set. The delay
harvesting could therefore be success only by one time flower cluster elimination.

2) Utilization of paclobutrazol
Paclobutrazol at 0.5-1 g. ai./m’ surface area beneath the canopy could promote
early floweting at around 1 month, when apply in July-August. Flowering occurred in
October-November, and early fruit harvesting in March. This technique still requires
more detail studies.

3.8 Possibility of Prohexadione-Ca to replace Paclobutrazol
Prohexadione-Ca showed the possibility to reduce leaf flushing but not flowet

promotion. Further studied still be required not only the comparison of concentration
used, but also application timing, or even seasonal effects.





