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Abstract: Gymnema inodorum (Lour.) Decne or Chiang Da, the local northern Thai vegetable, is
renowned for its anti-diabetic and hypoglycemic properties and is highly sought after by the func-
tional food industry. This research investigated the relationship between the physiological characteris-
tics, genetic variation, and chemical compositions of different Chiang Da accessions. Two commercial
lines (COM1 and COM2) and eight local accessions (BAC1-8) of Chiang Da were gathered and
maintained in the same study plot for the investigation of their morphological characteristics, ge-
netic variation, and nutritional and phytochemical constituents. From the morphological data, the
two commercial lines were clearly distinctive with their closely related leaf structures. Random
amplification of the polymorphic illustrated the genetic diversity between the local accessions and
commercial strains in a similar pattern as described by their morphology characteristics and proxi-
mate contents. The phytochemical characteristics, nonetheless, projected the two commercial lines in
separate groups. The outcome of this study could be beneficial toward the selection of the Chiang Da
strains with specific traits for plant breeding programs of functional food interest.

Keywords: antioxidant; genetic diversity; gymnemic acid; principal component analysis; RAPD

1. Introduction

Gymmnema inodorum (Lour.) Decne., known as “Chiang Da” in Thai, is a climbing
vegetable that is cultivated throughout Southeast Asia [1]. In Thailand, young shoots and
flowers are employed in the local recipe and incorporated as folk medicine for diabetic
management [2]. It has broad lanceolate leaves with silky margins and green stems that
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Abstract

The effects of low temperature and potassium chlorate (KC103) on leaf gas
exchange and flowering of sixty four grafted longan trees cv. ‘Daw’ (Dirmocarpus
longan Lour.) were investigated. The longan trees were kept in two growth
chambers under low temperature (17/12°C day/night), high temperature (30/25°C
day/night) half of the trees in each room were treated with KCI1O;, respectively.

The results showed that flower emergence in longan occurred 37 days
following low temperature and high temperature exposure with KCIO; treatment,
while low temperature with KClO;3; delayed flowering and high temperature
exposure completely inhibited flowering. Efficiency of photosystem II (Fv/Fm) as
well as leaf net CO; assimilation rate decreased under low temperature and KClO;
treatments, when compared to the high temperature treatments. Transpiration rate
and stomatal conductance were both reduced in low temperature no matter whether
KC10O; was applied. After 28 days, when temperature in low temperature treatments
were increased, net CQO; assimilation rate, transpiration rate and stomatal
conductance also increased to similar values found in high temperature treatments.
Both temperature and KClOj3; treatments did not affect the chlorophyll content of
longan leaves.

INTRODUCTION

Longan (Dimocarpus longan Lour.) is one of the economically most important
fruit crops of Northern Thailand. Alternate bearing, i.e. biennial cycle of flowering and
fruiting, has been one of the main cultivation problems. Floral induction in response to
cool temperature may be regulated by many factors such as assimilates and endogenous
phytohormones (Subhadrabandhu, 1990). LLongan requires low temperatures of around
15-20°C for floral induction over a duration of 4-6 weeks (Tindell, 1994). Since the
discovery of potassium chlorate (KClO3) as a flower promoting agent, off-season
flowering in longan trees can now be easily induced by using KCI1O3 as a soil drench,
foliar spray or for trunk injection. Under the precondition of mature leaves all methods
induce flowering within approximately 3-4 weeks (Viriya-Alongkorn et al., 1999;
Davenport and Stern, 2005; Manochai et al., 2005; Sritontip et al., 2005; Hegele et al.,
2008). Chaikiattiyos et al. (1994) studied the effect of temperature and water supply on
flower induction in tropical fruit trees and found that water deficit did not induce
flowering in litchi, mango and avocado whereas low temperature did. Temperatures
below 25°C for avocado and below 20°C for litchi and mango were essential for
flowering and could not be replaced by water stress. For example day/night temperatures
of 15/10°C were necessary for inducing flowering in ‘Hong Huay’ litchi trees (Chattrakul,
2005). In contrast lemon trees flowered in response to water deficit but not as a result of
low temperature (Chaikiattiyos et al., 1994).

Flowering and fruiting in longan follow a one year cycle. Flower buds typically

Proc. 3" 1S on Longan, Lychee & Other Fruit
Trees in Sapindaceae Family

Eds.: Qui Dongliang et al.

Acta Hort. 863, ISHS 2010
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