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ON POLLEN QUALITY OF SUNFLOWER. THESIS ADVISOR : ASST.

PROF. THITIPORN MACHIKOWA, Ph.D., 78 PP.

ANTHER CULTURE/CASEIN HYDROLYSATE/Helianthus annuus L./

BORON APPLICATION/POLLEN VIABILITY

Anther culture is one of the methods used for pure line production. Its success
depends on several factors including medium composition, culture environment and
anther quality. The anther quality is affected preliminarily by growing conditions and
soil nutrients especially boron (B). The objectives of this study were (i) to determine a
suitable medium and the optimal culture conditions for callus induction from anthers
of high oil sunflower lines, (ii) to evaluate the effects of B on anther quality, (iii) to
evaluate the effects of B on pollen viability, seed set, yield and other traits, and (iv) to
determine the optimum B levels for sunflower production. There were two
experiments in this study. In the first experiment, anthers of two lines of high oil
sunflower, 9B and 12B, in the R5.1 stage were cultured on five modified MS media,
Ai-As, under light and dark conditions. The results showed that light did not
significantly affect callus induction and size but slight greening of calli was observed
under light condition. The 9B line showed higher callus induction percentage (23.75%
to 99.0%) than 12B line (9.0% to 26.25%). Results also showed that As medium
under the light condition could induce the highest callus formation of 9B line.
Furthermore, callus formation could be enhanced by improving the composition of

culture medium, especially by manipulating plant growth regulators and casein



hydrolysate. Five different modified MS media, B;-Bs, under light condition were
further tested for callus induction of 9B line. The highest percentage of callus
formation (100%) was achieved with Bz medium containing 500 mg/l casein
hydrolysate, 2 mg/l NAA and 1 mg/l BAP followed by Bs (97.5%) and B, (87.5%). In
the second experiment, the effects of B on anther quality, pollen viability, yield and
other traits of sunflower were determined. In experiment 2.1, the anthers of Suranaree
473 grown under five different levels of B application were cultured on B3 medium.
The results revealed that high percentage of callus induction was found in the anthers
cultivated at high levels of B. In experiment 2.2, sunflower cv. Suranaree 473 and
Pacific 77 were grown under five levels of B application (0, 500, 1,000, 1,500 and
2,000 g/rai) with and without organic fertilizer. The data recorded for pollen viability,
yield and other traits showed that pollen viability of both varieties responded to B
application and organic fertilizer, but B application did not significantly affect yield and
other traits. The levels of B application for maximum pollen viability are in the range

of 894-1,669 g/rai. The B application at higher rate tended to decrease pollen viability.
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