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THADA AMSUNGNOEN : EFFECT OF SOME MEDIA SUPPLEMENTS ON
HYPERHYDRICITY IN SUNFLOWER (HELIANTHUS ANNUUS L.) IN VITRO. THESIS
ADVISOR : ASSOC. PROF. NOODUAN MUANGSAN, Ph.D. 93 PP.

Keywords: dextran sulfate, hyperhydricity, silver nitrate, sunflower, trichloroacetate

Hyperhydricity (HH) is @ morphological and physiological condition commmon in
plant tissue culture. The problem can potentially result in economic losses tor the
plant micropropagation economy. Hyperhydric shoots and leaves have a glassy, water-
soaked appearance, a transparent aspect, and a high-water content. This research
iIncluded two parts. The first part of the study aimed to examine the effect of several
media additions, including silver nitrate, trichloroacetate (TCA), and dextran sulfate, on
ornamental sunflower tissue culture under ventilation condition. The second part
aimed to investigate the impact of media supplemented with silver nitrate, TCA, or
their combination on the tissue culture of oil seed sunflower in ventilated and non-
ventilated conditions. The results on ornamental genotype showed that, in most cases,
the addition of silver nitrate, TCA, and dextran sulfate showed no differential impact
on the HH occurrence as compared to the control in both shoot induction and shoot
elongation phases when cultured explants under ventilation. The lowest concentration
of silver nitrate (1 mg/L) resulted significantly in the highest number of shoots per
explant, survival rate, and stomata density at the elongation phase. Dextran sulfate
significantly reduced the shoot regeneration percentage in sunflower tissue culture at
the shoot induction phase. The toxicity of the supplements is an important
consideration. The addition of the supplements at excessively hich concentrations
caused the plants to develop abnormally with decreased growth and produced HH
shoots, especially when receiving high concentrations of silver nitrate. In addition, the
second experiment of the oil seed genotype showed the effect of silver nitrate, TCA,
and their combination on plant growth and hyperhydricity under ventilation and non-
ventilation conditions. During the shoot induction phase, the supplements and culture
conditions mainly had no impact on plant regeneration and hyperhydricity but had a

significant result on shoot length, the ventilated plants had better growth than non-
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ventilated ones. At the shoot elongation phase, there were no changes in the
regeneration and hyperhydricity percentages compared to the induction phase. The
findings of high shoot length and number of leaves per shoot showed the significant
impact of silver nitrate and culture ventilation on sunflower growth improvement.
Adding 1 mg/L silver nitrate improved shoot regeneration, leaf number, and stomata
density of oil seed egenotype. In contrast, TCA seemed toxic to the plant and reduced
plant erowth and development. Even though silver nitrate had shown to improve plant
growth, combining two supplements appeared to cause an adverse effect on the plant
since the toxic property of TCA still affected the plant. However, neither supplement
types nor culture conditions had a significance influence on HH of the oil seed
sunflower genotype among all media tested. Comparing between ventilation and non-
ventilation plants, the vented plants had significantly hicher growth than another. The
vented culture vessels brought in fresh air and exchanged the old gas and balanced
the internal air space that aided plant transpiration. This is the first study to report the
effect of TCA and dextran sulfate on in vitro sunflower. It also provided the first finding
of the impact of silver nitrate and TCAon in vitro sunflower under different culture
conditions, includine vented and non-vented, which are expected to benefit the
development of plant tissue culture quality in the future. Overall, many factors affect
HH in  sunflower tissue culture, and the culture conditions for efficient

micropropacation should be optimized.
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