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In vitro pollen germination and anther culture of Senna obtusifolia

LI Pei-jiang, NIE Zhi-pei, YU Jing, MI Yao, LI Guan-rong
College of Agronomy and Biotechnology, Southwest University, Chongqing 400716, China

Abstract: Objective To observe the morphology, measure the activity of pollen of Senna obtusifolia, determine the optimum
conditions for pollen germination, induce the formation of callus from its anthers as well as identify its ploidy levels, and thus to lay a
basis for its haploid breeding. Methods Microscopic observation of the anther squashed method was used to reveal the morphology
of pollen; The pollen activity was investigated using I,-KI staining and the size of the flower buds with the highest pollen activity was
determined; Liquid culture and microscopic observation were performed to determine the optimum culture medium, pH value, and
temperature for pollen germination; Microscopic observation of the acetocarmine-stained pollen was performed to determine
microspore development stages; The optimum conditions for callus formation were studied by in vitro anther culture; The phenol
fuchsin staining was improved for the identification of callus ploidy levels. Results Pollen of S. obtusifolia is ellipsoid with three
germinal furrows, and mostly two germination holes showed germination; The highest pollen activity was found in buds with vertical
diameters about 1.0—1.1 cm; The optimum culture medium for pollen germination was determined to be 10% sucrose + 1% boric acid,
with maximum germination cultured for 1—3 h at 25 °C; The uni-nucleate microspore stage was in buds with vertical diameters about
0.9—1.1 cm; Calluses were successfully obtained by culturing the uni-nucleate stage anthers in an inducing medium MS + 1.0 mg/L
6-BA +2.0 mg/L NAA + 3% sucrose + 0.6% agar and callus enrichment culture was done in MS + 1.0 mg/L 6-BA+ 1.0 mg/LIAA+ 1.0
mg/L 2,4-D + 1.0 mg/LGA3 + 3% sucrose; There was ploidy separation in callus, with the haploid and diploid cells coexisted.
Conclusion The optimum culture medium for pollen germination is 10% sucrose + 1% boric acid; The optimum anthers for in vitro
culture is within flower buds with a vertical diameter of 0.9—1.1 cm; The chimeric calluses obtained from anthers of S. obtusifolia lay
a solid foundation for the further induction of haploid plants from its pollen for breeding.
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Fig.1 Pollen morphology and type of germination
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F1 L-KIRETEHIEN
Table 1 Pollen viability under I,-KI staining

TERE H1/%
TN o B S/%

1 2 3 %ZZV/J

0.8 65 68 60 64 c

0.9 72 75 70 72b

1.0 85 88 82 85a

1.1 90 92 89 90 a

1.2 38 45 42 42.d

1.3 18 23 15 19¢

1.4 7 8 5 7f

FFIA R F-BER R 7E P<0.05 /KPFERAWE, TR
Same letters in the same columns mean no significant difference at P <

0.05 level, same as below
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Fig.2 Pollen germination rates at different media
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Fig.3 Pollen germination rates at different time
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Table 2 Effect of temperature on pollen germination
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Fig. 4 Pollen germination
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Fig. 5 Microspore developmental stages
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Fig. 6 Effects of sucrose concentration on callus-inducing

rate of S. obtusifolia anthers
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Table 3 Effects of NAA and 6-BA on callus-inducing rate of S. obtusifolia anthers
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1 0.5 0.5 12 13 9 11.3342.08 ¢
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9 2.0 2.0 32 26 28 28.67+3.06b
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a-#i9F 4~5d b-HEFE 6~7d c-HFE10~12d d-HEFE15~20d e, FREFE25~30d
a-cultured for 4—5d b-cultured for 6—7 d c-cultured for 10—12d d-cultured for 15—20d e, f-cultured for 25—30 d
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Fig. 7 Process of callus formation
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a-cultured for 1—2d  b-cultured for 3—6 d c-cultured for 6—10 d
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Fig. 8 Callus enrichment culture
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