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CHITPAN KATIVAT : PROTOPLAST CULTURE AND DEVELOPMENT OF
SUNFLOWER MAINTAINER LINE VIA PROTOPLAST FUSION. THESIS

ADVISOR : PROF. PIYADA ALISHA TANTASAWAT, Ph.D., 128 PP.

DONOR-RECIPIENT FUSION/ DONOR-RECIPIENT PARENT/ Helianthus annuus L.

Sunflower (Helianthus annuus L.) is an important economic oil crop of Thailand
and other countries around the world. Most sunflower cultivars are F; hybrids. The
development of sunflower maintainer line (B-line) by the donor-recipient protoplast
fusion is an alternative for rapid hybrid production. Therefore, the development of
efficient procedures for production of donor-recipient parents, protoplast fusion and
culture suitable for sunflower genotypes used in Thailand are required. The objectives of
this study were 1) to develop an enucleation procedure for mesophyll protoplasts of
P1441983 line with normal cytoplasm to be used as a donor parent, and a cytoplasmic
inactivation procedure for hypocotyl protoplasts of 10A line which is cytoplasmic male
sterile (CMS) to be used as a recipient parent for the transfer of normal cytoplasm traits,
2) to develop a suitable procedure for inducing fusion of protoplasts by using polyethylene
glycol (PEG), 3) to develop an efficient sunflower protoplast culture procedure and 4) to
generate sunflower hybrid cells via donor-recipient protoplast fusion. When 0, 20, 40, 100
and 200 pg/ml of cytochalasin B were applied for 1 and 2 hours to induce the extrusion of
nuclei from the mesophyll protoplasts (cytoplast production) of P1441983 line, it was found
that incubation with 40 pg/ml cytochalasin B for 2 hours achieved the optimal results (6.20%
cytoplast yield and 78.28% protoplast viability). However, the yield of cytoplasts was still
not sufficient for protoplast fusion, therefore, it was unsuitable for donor parent production.
The cytoplasmic inactivation was examined with the hypocotyl protoplasts of 10A line to

generate a recipient parent. Protoplasts were incubated in 0. 1.5, 3.0 and 4.5 mM iodoacetic



acid for 15 and 20 min to inhibit cell division. The optimal inactivation was achieved with
20 min incubation in 1.5 mM iodoacetic acid, which was the lowest concentration leading to
low levels of both cell division (20.41%) and colony formation (3.70%). PEG-induced fusion
between hypocotyl protoplasts of 10A line and mesophyll protoplasts of P1441983 line were
evaluated with different concentrations (0, 10, 20 and 30% (w/v)) of PEG 8000 and induced
fusion periods (10, 15 and 20 min). Our results showed that using 20% (w/v) PEG 8000 for
15 min was optimal for induced fusion, giving 26.16% binary fusion and only 12.96% multi
fusion. This condition was selected for future donor-recipient protoplast fusion. To enhance
the culture efficiency of protoplasts embedded in agarose droplets using L4 regeneration
protocol, the ratio of 6-benzyladenine (BA)and thidiazuron (TDZ) in liquid L'4M medium
was modified, and the optimal plating density of the protoplasts was determined. The highest
colony formation was obtained in both sunflower genotypes when equal concentrations of
BA and TDZ (0.5 mg/l) were used in L'4M 2 medium, together with high plating density
(3 x 10” protoplasts/ml). This condition led to 38 45 and 39.40% colony formation for hypocotyl
protoplasts of 10A line and mesophyll protoplasts of PI441983 line, respectively.
Moreover, many hypocotyl protoplast-derived colonies developed into micro-calli. Both
symmetric and donor-recipient protoplast fusion procedures were performed. It was found
that fusion products for all procedures could develop in the culture medium, and also have
a tendency to generate calli. However, the frequencies of protoplast-derived colonies in
donor-recipient fusions were fewer than those in symmetric fusion. The efficient
procedures developed in this study will be beneficial for development of B-lines, which

might lead to the production of sunflower hybrids in Thailand.

School of Crop Production Technology Student’s Signature Chi \'PO’V) Kativat

) B
Academic Year 2014 Advisor’s Signature /')%4' Plasat






