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KAMONPHON MONTATHONG : IN VITRO REGENERATION OF
ORNAMENTAL SUNFLOWER (HELIANTHUS ANNUUS L.} FROM
COTYLEDONS. THESIS ADVISOR : ASSOC. PROF. NOODUAN

MUANGSAN, Ph.D. 97 PP.
CALLUS/ COTYLEDON/ CELL NUMBER/ TOTAL FAT/ SUNFLOWER

The main objectives of this research were; 1) to examine the effect of variety,
rmedia type and age of cotyledons on shoot induction of sunflower, 2} (o evaluate
acclimation and growth of regenerated plantlets in a greenhouse condition, and 3) to
investigate cytological and chemical changes of cotyledons in seedlings and in viiro

| culture. Cotyledons of the F1 hybrid (Pacific 22 x Prado Red) and Prado Red varieties
of 0, 1 and 7 days-old seedlings, as explants, were surface sterilized and placed on
adaxial sides on 4 shoot induction media, A1-A4, for 21 days. Regenerated shoots
with 0.5-1.5 em in height were subcultured on 5 multiple shoot induction media,
B1- BS, to increase the number of shoots for 21 days. The shoots with 1-1.5 cm in
height were then subcultured on 10 root induction media, C1-C10, for 21 days. After
that, complete plantlets were planted in plastic pots filled with sand, peat moss, and
peat moss and sand with ratio 1:1 for 14 days and then were subjected for survival and
growth measurement. Cotyledons of seedlings and in vifre culture were subjected to
cytological and chemical analyses. The results showed that shoot induction frequency
was affected by variety, media type and age of explants. Cotyledons of T day-old
seedlings gave best response (99.72%), the highest percentage of shoot induction
(26.67%), number of shoot per explant (1.10) and the root induction {17.78%). MS

medium supplemented with 1 mg/l BA gave best response (99.26%), the highest



v

percentage shoot induction (30%) and number of shoot per explant (1.15). For shoot
multiplication, the maximum shoot number (3.00) and number of leaves (5.60) were
obtained on MS medium containing 2 mg/l BA. MS medium added with I mg/l BA,
I mg/l TAA and charcoal powder gave the highest number of roots per plant (7.26).
For acclimation and growth in a greenhouse, the peat moss gave the highest survival
rate (60%) with 6 leaves and 7 cm in height.

Cross sections study revealed that cotyledon consisted of a layer of adaxial
parenchyma, abaxial parenchyma, procambium, upper and lower epidermis. Starch
granules only appeared within parenchymal cells of cotyledon seedlings. Cell number,
cell area and cotyledon thickness were significantly different among conditions,
varieties and ages. Cotyledons of 7 days-old seedlings after 21 days of culture had the
lowest number of cells (13.33 cell/um?), but the highest cell area (6,894 um?) and
cotyledon thickness (1.22 mm). For chemical analysis, there was a statistically
significant difference among varieties, cotyledon ages and conditions. The 0 day-old
cotyledons both in seedlings and in vifro condition showed the highest values of total
fat, total sugar and sucrose, but the lowest value of protein content. In conclusion, this
study has determined factors influencing sunflower propagation using cotyledons as
explants in vitro, and successfully obtained complete plantlets, as well as indicated the

changes of cytology and food reserve of cotyledon explants in vitro.

School of Biology Student’s Signature B i

Academic Year 2017 Advisor’s Signature






