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Respiratory Properties of Germinating Pollen
in the Autotetraploid Renge (Astragalus sinicus L.)

Kisaburo HayasHI
Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture

Abstract : In order to make clear physiological abnormality of pollen from the autotetraploid
Renge, respiration pattern of germination pollen from the tetraploid plants was compared with
that from the corresponding dipoid plants. For studies of respiration the culture medium con-
tained 200 mg glucose and 50 g boric acid in 1 ml deionized water. Oxygen uptake was deter-
mined manometrically at 30°C in Warburg flasks which contained about 5 mg of pollen fresh
weight and 2 ml of culture medium.

Oxygen uptake and pollen tube growth incresed constantly till two hours after pollen were
placed in culture medium, Average respiration rate of pollen from the tetraploid, 94.3 ul/hr/10°
pollen grains, was much higher than that from the diploid, 40.6. This result indicated that
oxygen requirement of pollen from the tetraploid may be greater than that of the diploid during
germination and pollen tube growth in the style.

Respiration rate was stimulated by 2, 4-dinitrophenol, an uncoupler of oxidative phosphoryla-
tion, while it was inhibited by oligomycine, an inhibitor of oxidative phosphorylation, during
culturing pollen from both the tetraploid and diploid. Both effects of the stimulation and the
inhibition in pollen respiration, however, appeared more weakly in pollen from the tetraploid
than from the diploid. It seems likely that ability of oxidative phosphorylation in pollen from
the tetraploid are lower than that from the diploid. ‘
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Fig. 1. Pollen tube growth and respiration of germinating pollen.
Germ, : Germination of pollen in percent. p.t.l. : Pollen tube length

in pm.  Oz2: Oxygen uptake in pl/mg pollen. Each Warburg flask
contained about 5 mg pollen and 2 ml of basic culture medium, 200
mg glucose and 50 pg boric acid in 1 ml deionized water,
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Table 1. Effect of 2,4-dinitrophenol on ongen» uptake of germinating pollen
Oz uptake in pl/2 hrs/mg pollen Average
Ploidy DNP raspiration
I I ‘H rate
ppm :
2x 0 - 46,0 45.3 22,8
0.1 43,1 - 54,2 24,5
56.5 67,17 .. 59.3 30.6
10 33.4 - 36.9 17.6
4x 0 42,4 32.4 39.2 19.0
0.1 - - - -
1 49.9 49,0 42,2 23.4
10 35.2 = - 17.6

Each flask contained about 5 mg pollen and 2 ml of basic medium with 0—10 ppm DNP,
Average respiration rate are presented in pl/hr/mg pollen.

Table 2. Effect of oligomycine on oxygen uptake of germinating pollen
oli Oz uptake in pl/2 hrs/mg pollen Average
Ploidy gﬁie respiration
Y I I H o I Vv ‘ rate
ppm Y
2x 0 42.2 46,0 - 501 50.4 23.6
0.036 47,0 52.5 16.5 58,4 - 19.3
0.36 16.2 - 25.6 24,6 25.3 11.5
3.6 32.1 - 33.3 44,9 -~ 18.4
4x 0 - 32. 4 - 43.8 39.2 19.2
0.036 35.5 33.5 35.3 42,3 - 18.3
0.36 33.0 - 35. 4 <337 27.8 16.2
3.6 38.1 -~ 32,6 454 - 19.4

Culture medium is the basic medium with 0—0,036 ppm ollgomycme

tion are shown in Table 1.
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Fig. 2. Stimulation effect of 2.4-dinitro-

phenol on respiration rate of germinating
pollen. Vertical axis shows respiration
rate as percent of control plot whose rate
are presented in Table 1.
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Flg 3. Inhibition effect of oligomycine on

respiration rate of germinating pollen.
Vertical axis shows respiration rate as
percent of control plot whose rate are
presented in Table 2.
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Fig. 4. Stimulation effect of pollen respiration by 2.4-dinitrophenol and inhibition effect
by oligomycine. The main compartment of each control flask contained about 5 mg pollen
and 2 ml of basic culture medium of which 0.5 ml was placed in the side arm. Other
flasks had the same contents plus the following additives. DNP treatment: 25 ug DNP
in the side arm to give 1 ppm after tipping. Oligomycine treatment: 0.9 yg oligomycine -
in the side arm to give 0.36 ppm.
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