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Callus Formation from Anther Wall Cells and The Differentiation
of Plants from Calluses in Diploid and Autotetraploid Renge

Astragalus sinicus L.

Kisaburo HavasH!l and Yukio NAKAMURA
(Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture)

Abstract : In diploid and autotetraploid Renge, calluses were formed from anther wall cells.
and plants were differentiated from these calluses by means of anther culture. This paper reports
the process of callus formation, root and shoot differentiation, the culture condition used to
obtain plants and the character of the plants resulting from the anther culture. (1) Anther from
the tetrad to uninuclear pollen stage were aseptically explanted on agar slant medium which
contained 1 X1075 mol of kinetin and 1 X1075 mol of naphthalene acetic acid (NAA) in addition
to Murashige & Skoog’s basal medium. Pale yellowish calluses were readily obtained from
anthers about 7 days after explanting. Roots.and shoots were differentiated about 40 days after
explanting and their process was quite like the seed germination process. (2) The highest degree
of callus formation and root differentiation in diploid and autotefraploid plants was induced on a
medium containing 1 X107%mol of NAA. The highest degree of shoot differentiation was on a

. medium containing 1 X107 mol of NAA for diploid and on a medium containing 1 X107 mol of
NAA for autotetraploid. (3) Obtaining a large number of plants, it was desirable that calluses be
formed immediately on a medium containing 1 X 1075 mol of NAA, therefore calluses were trans-
planted on a medium containing { X106 mol or 1 X10~7 mol of NAA to promote root and shoot
differentiation and plants were grown vigorously on the hormonfree medium. (4) In order to
induce haploid plants of Renge from the anther culture, studies of the basal medium, and the
kinds, concentration, and mixtures of growth hormons were needed. (5) A diplod plant (2n=16),
two tetraploid plants (2n=32) and an aneuploid plant (2n=230) were obtained from this experi-
ment. It was interesting that the size of guard cells in aneuploid plant resembled these in diploid
plant more than these in tetraploid plants. Also, both pollen and seed fertility were a little higher

in aneuploid plant and in one of the tetraploid plants than in the colchcine induced tetraploid
plants.
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Fig. 1. Days after explanting and callus formation and differentiation of
plantlet in NAA plot.
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Fig. 2. The effect of growth hormons for callus formation

in diploid and autotetraploid Renge (30 days

_ after explanting) 5§, 6, 7 show 1X1075, 1X107%,
1X107 mol, respectively. Each medium contains
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Fig. 3. The effect growth hormons for root formation and shtot formation in diploid and
autotetraploid Renge (90 days after explanting) 5, 6, 7 show 1X107% 1X1075,
1X107 mol, respectively. Each medium contains 1X107% mol of kinetin,
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Table 1. Chromosome number and size of guard cell of plant induced from anther culture

Chromosome Size of guard cell 1)
NO. - Material ploidy
number (2n) width 2) length 2)
1 32 9.64+0. 347 ¢ 8.74£0. 763 4X
2 32 11.51%0. 869 7.99£0. 460 2X
3 30 8. 13=£0. 799 6.07£0. 707 2X
4 16 8.04£0. 599 5. 86+0. 600 2X

1) 50 guard cells were observed.
2) Width and length, respectively (X2, 454)
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Table 2. Pollen fertility and seed fertility of plants induced from anther culture
!

NO. Pollen fertility 1) Seed fertility 2)
1 98.0% 3.01
2 87.8 2.15
3 96. 7 6. 66
4 87.0 6. 60

1) Pollen fertility was shown with number of stainable pollen grains per observed 500 pollen
grains. v
2) Seed fertility was shown with number of seeds per legume.
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Plate

Explanation of Plate
1. Anthers 21 days after explanting. Arrow a shows egg-like bodies. 2. Long
‘heart-shaped bodies about 40 days after explanting. Arrow a, b and c show long heart-
shaped bodies, cotyledon and root, respectively. 3. Growing cotyledon. 4. Diffe-
rentiated first leaf about 60—70 days after explanting. 5. Egg-like bodies in 2,
4-D Iﬁlot. 6. Section of anther about ten days after explanting. Arrow a and b

show the proliferating calluses of anther wall and pollen grains, respectively:
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