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CHITPAN KATIVAT : ISOLATION AND CULTURE OF SUNFLOWER
(Helianthus annuus 1.) PROTOPLASTS. THESIS ADVISOR : ASSOC. PROF.

PIYADA TANTASAWAT, Ph.D. 94 PP.

SUNFLOWER/ Helianthus annuus L./ PROTOPLAST/ ENZYMATIC
PROTOPLAST ISOLATION/ CELLULASE/ PROTOPLAST CULTURE/

REGENERATION PROTOCOL/ PROTOPLAST DENSITY

Sunflower (Helianthus annuus L.) is an important economic oil crop. The
generation of sunflower B-lines by protoplast fusion is one of the methods that could
lead to rapid hybrid production. This method firstly requires the development of
efficient protoplast isolation and culture techniques. The objectives of this study were
1) to examine the differences between normal and cytoplasmic male sterile (CMS)
cytoplasms of sunflower at the DNA level, and 2) to develop suitable sunflower
protoplast isolation and culture procedures. When the cytoplasmic genetics of 10
sunflower lines from world collection and a male-sterile line, 10A, were evaluated by
polymerase chain reaction (PCR) with these three primers: atpAF, orfH522R and
orfH873R, it was found that PI 420138, PI 480472 and 10A lines were CMS while
Ames 3225, P1 221693, P1 307831, PI1 318468, PI 377528, PI1 431511, PI1 441983, ;lnd
PI 500689 possessed normal cytoplasm. PI 441983 and 10A were further selected for
-protoplast isolation and culture. Isolation of hypocotyl protoplasts from 10A line
using various isolation methods and cellulase concentrations showed that the
combination between isolation method that used 0.5% (w/v) macerozyme in solution

buffer (308 mM NaCl, 5.37 mM KCl, 41.7 mM CaCl,.2H,0, 3.3 mM MES, pH 5.6),



incubated for 16 hours, and 1% (w/v) cellulase was the most suitable isolation procedure
for this line because it tended to give the highest yield (4.93 x 10° protoplasts/ g fresh
weight) and high viability (90.54%). When isolation procedures of mesophyll
protoplasts from PI 441983 line were evaluated, it was found that the combination
between isolation method that used 0.05% (w/v) driselase, 0.02% (w/v) macerozyme, 0.1%
(w/v) BSA in solution buffer (336 mM KCl, 13.6 mM CaCl,, 3.59 mM MES, pH 5.7),
incubated for 16 hours, and 0.5% cellulase gave both high protoplast yield (9.48 x 10°
protoplasts/ g fresh weight) and percentage of viability (82.66%), respectively. Therefore, it
is the most suitable mesophyll protoplast isolation procedure of this line for protoplast
culture. Culture of hypocotyl protoplasts from 10A line using L4 regeneration protocol
and 5 x 10* protoplasts/ ml density resulted in the highest values of both percentage of
cell division and colony formation, 44.46 and 18.15%, respectively. While no cell division
and colony formation was observed when using mKM regeneration protocol for hypocotyl
protoplasts, and when using both protocols for mesophyll protoplasts of PI 441983. The
eﬁcient protoplast isolation and culture procedures obtained from this study will be
beneficial for B-line generation by the method of protoplast fusion in the future, which

might lead to self-sufficient production of sunflower hybrids in Thailand.
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