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Abstract

Kaew mango is one of the major processing cultivars in Thailand. It is widely grown in
the rainfed upland of Chiang Mai and its neighboring provinces of the Upper North. However,
during the past three years (2002-2004), farmers were not satisfied with the sharp drop of price
during the season. Producing the late season of Kaew mango is therefore proposed to the target
areas in order to gain the better price. From this concept, the main objectives of this study were
(1) to specify the promising areas for producing late season Kaew mango, (2) to determine the
alternative technologies for delaying flowering, extension of panicle growth and delaying fruit
maturation and (3) to assess the farmers opinions and views on the practicality of the new
technologies.

Methodology of this research composed of 4 steps, namely (1) searching the promising
areas for producing late season Kaew mango, (2) gaining the farmers® understanding of the
delayed mango harvesting, (3) experimenting in delayed harvesting techniques and (4) assessing

the farmers” opinion on delayed harvesting techniques.
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The identify promising areas to produce late season of Kaew mango employed three
methods, namely Geographic Information Systems (GIS) technique, secondary data collection
and field survey. In order to gain farmers’ understanding the interview was taken by the
questionnaires. 64 farmers in Chiang Dao district were interviewed in May 2001, before
conducting the experiments. To search the alternative technology for producing the late season
Kaew mango, three approaches were considered : (1) delaying the flowering period (2) extending
the growth of panicles and (3) delaying the preharvest fruit maturation. The delaying flowering
period composed of two experiments (pruning and flower thinning). For pruning, the Six
treatments were arranged in completely randomize design (CRD), consisted of pruning time in
June, July, August, September and October comparing with the control (no pruning). The
experiment was conducted during June 2001-June 2002, with a thirteen-year-old mango orchard,
in the Chom Tong Land Reform Project Area, Doi Lor district, Chiang Mai province. While
flower thinning, four treatments were arranged in CRD, and consisted of flower thinning at the
three stages of panicle (1, 10 and 20 cm in length) comparing with no flower thinning (control).
The mango trees in this experiment were thirteen years old. The experiment was carried out
during December 2001-June 2002 at the same site as the previous experiment.

The second stage of producing late season Kaew mango was the extension of panicle
growth by using paclobutrazol (PBZ). There were two experiments in this stage : (1) PBZ
concentrations and time of application and (2) PBZ concentrations on panicle appearance. For
PBZ concentrations and time of application experiment, two factors of PBZ at 5 concentrations
(0, 1000, 3000, 5000, and 7000 ppm) and spraying at 2 stages of panicle (1 and 5 cm in length}
were arranged in Factorial in CRD. The mango trees in this experiment were thirteen years old.
The experiment was conducted during December 2001-June 2002 at the same site of previous
experiment. The second experiment in extending the panicle growth was PBZ concentrations in a
narrower range on panicle appearance. Three treatments were arranged in CRD, and consisted of
PBZ 3 concentrations (0, 1000 and 1500 ppm) sprayed on the panicle appearance at 1 ¢m in
length. The mango trees in this experiment were fifteen years old. The experiment was carried
out during February 2002 — August. 2002, at the farmer’s orchard, Mae Ore Nai village, Chiang

Dao district.
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The last stage of producing late season Kaew mango was the delaying of preharvest fruit
maturation. There were two experiments in this stage : fruit bagging and gibberellin (GA)
application. For bagging, the fruits were wrapped in 14.5 cm x 21 em newspaper bag at 30, 45
and 60 days after full bloom (DAF) comparing with unwrapped treatment (control). The field
trial was laid out in CRD and carried out during December 2001-June 2002 in a twelve-year-old
mango orchard, at the Chom Tong Land Reform Project Area, Doi Lor district. While, the
experiment of GA application in delaying fruit maturation was divided into 3 experiments : (1)
GA concentrations and number of applications, (2) GA concentrations and fruit ages and (3) GA
application and fruit ages. The first GA experiment was GA concentrations and number of
applications, two factors of GA (as Pro-Gibb) 5 concentrations (0, 50, 100, 150 and 200 ppm)} and
number of application times 2 levels (1 and 2 times) were armranged in Factorial in CRD. The
mango trees in this experiment were twelve years old. The trial was conducted during March-
May 2001 at the same site of previous experiment. The second GA experiment was GA
concentrations and fruit ages. Two factors of GA 4 concentrations (0, 50, 100 and 150 ppm) and
fiuit ages at spraying with 2 levels (82 and 89 DAF), were arranged in Factorial in CRD. The mango
trees in this experiment were thirteen years old. The experiment was conducted during March -
June 2002 at the same site of previous experiment. The last GA experiment was the GA
application at different fruit ages. Three treatments were arranged in CRD, and consisted of GA
50 ppm sprayed on fruits at 85, 95 and 105 DAF. The mango trees in this experiment were fifteen
years old. The experiment was conducted during May to August 2003 at the fazme.r’s orchard in
the Chiang Dao district, Chiang Mai,

Combination of succeeded experiments from extending flowering by spraying PBZ 1000 ppm.
on panicle appearance and delaying preharvest fruit maturity by applying GA 50 ppm on fruits 85 DAF
were arranged in CRD. The mango trees in this experiment were sixteen years old. The experiment was
conducted during Jannary-Yuly 2004 at the same site of previous experiment. Thereafter, the assessment
of 45 farmers’ response in practicing delayed harvesting technique was taken in December 26, 2004 in
order to ascertain the farmers views in the practicality of this technique in their orchards.

By using the Geographic Information Systems (GIS) and the secondary data, findings

indicated that there were twelve districts in Chiang Mai as the potential area for producing late



xiii

season Kaew mango. However, after the survey was completed, Chiang Dao district, Mac Ore
Nai village in particular was confirmed as the only promising area.

Mango season in Chiang Dao is commonly a few weeks behind in Chiang Mai city.
Nevertheless, 87.5% of the growers feel unsatisfied of the low price through the past threc years.
Over half of them (59.7%) interested in late-season mango production as an alternative strategies.
It is expected that the better price would be eamed by the delayed harvesting targeted at July 15
or beyond. There are three possible tactics for growers in the rainfed uplands to manage late
season mango. These plans included delaying of (1) flowering period (2) panicle growth and (3)
preharvest fruit maturity.

The delayed flowering of mango may generally practice by tree pruning and panicle
thinning methods. Results from the field trials in the rainfed upland, however, indicated that the
late-season Kaew mango production could achieve neither by pruning (from June to October) nor
panicle thinning (at 1, 5, 10, and 20 cm in length). Moreover, some treatments of both methods -
caused even yield loss.

The extension of panicle growth was tested by the application of paclobutrazol (PBZ).
The PBZ concentrations (0, 1000, 3000, 5000, 7000 ppm) and time of application (panicle at 1
and 5 cm in length) were taken to the trials. The results showed that this plant bioregulator (1000
ppm at either 1 or 5 cm in length) induced the lesser growth of panicle and rather low blooming
percentage within 15 DAF. This growth retardant at the above treatment caused an extension of
harvesting up to 10.1 days beyond the untreated one. In addition, all PBZ treatinents raised the
yield up to 296 kg/tree comparing with 164.7 kg/tree of control treatment.

Fruit bagging (at 30, 45 and 60 days after flowering: DAF) and the application
gibberellin {GA) were the two direct methods used to delay the preharvest fruit maturity. The
intention could not achieve by bagging at 30, 45 and 60 DAF. Besides, bagging at 30 and 45
DATF caused a reduction of total soluble solids (TSS) to as low as 7.9 “Brix. Nevertheless, this
method improved a quality of peel color.

The experiment of GA application explored the solutions from three key factors viz,
concentration (0, 50, 100, 150 and 200 ppm), number of application (1 and 2 times) and time of
application (85, 95 and 105 DAF). A single application of 50 ppm GA could delay the harvesting

time up to 131 DAF or 9.2 days behind the control. This plant hormone increased also fruit
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weight (up to 155.2 g) and yield (130.5 kg/tree). But fruit sprayed with GA had less TSS content
(8.6 °Brix) than untreated control (9.2 °Brix). In addition, titratable acidity (TA) also retained at a
higher level (0.35%) than control (0.29%). Besides, the highest yield received from trees treated
with 50 ppm GA at 85 DAF (191.8 kg/tree).

The combination of most promising methods which included spraying 10600 ppm of PBZ
at 1 cm in length of panicle and 50 ppm of GA application on fruit at 85 DAF were finally
demonstrated again at Mae Ore Nai village, Chiang Dao district. The overall treatment could
prolong the harvesting time up to 136 DAF or 18.3 days longer than control. However, this
extended period did not significantly exceed period of time treated with PBZ alone (133.9 DAF).

From the grower point of view, 86.7% of them realized the advantages of this tactic. It

was also accepted that this technology was practicable in their orchards.



