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Biochemical studies on pollen XXIX

Changes in free amino acid contents and some amino acid dehydrogenase

activities during germination of the pollen of Pinus densiflora Sieb. et Zucc.
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Table 1. Changes in free amino acid contents of pine pollen germinated on a
3 % agar medium
Germination time ( hr )

0 6 12 18 24 36
Asp 8.14 7.53 15.74 13.80 10.34 10.69
Thr+Ser * 13,28 2 -9 21.54 26.76 25.00 35.78
Glu 13.42 7.61 15.70 13.81 10.07 5.16
Pro 40.60 38.46 38.89 42.01 34.67 2:11
Gly 2.04 0.68 1.87 V52 1.44 1.87
Ala 5.44 4.75 13.22 12.08 11.01 11.83
val 127 1.52 2.98 2.26 2.08 2.37
Met T T 0.76 0.28 0.19 0.33
Ile 0.66 0.75 i 87 1.36 1.03 1.24
Leu 0.81 1.04 1.83 1.49 1.10 1.48
Tyr 2.49 1.83 2.47 2.03 1.49 1.27
Phe 0.84 1. 14 1.16 0.94 0.56 0.36
His 1.44 1.26 1.7 1.85 1.24 9.55
Lys 2.61 2.82 3.84 4.05 8l 21 2:16
Arg 29.52 19.24 22.38 24,07 17.64 8.55
Total 121.83 120.00 145.40 148.31 121.07 94,75

T: trace amounts, *:

Mixture of Thr, Ser,

Gln, and Asn

Figures denote micromoles per gram pollen.



X 5 L A D £ FRIITE XXIX

HATCHFRE3E H30% H25 1984 33

FBPREORRZHE L TEEERD 2, Tk
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Table 2. Changes in free amino acid contents of pine pollen germinated on a
3 % agar-3 % sucrose medium
Germination time ( hr )

0 6 12 18 24 36
Asp 8.14 10.01 9.8¢ 6.58 6.29 2.63
Thr+Ser * 13.28 16.41 1550 19.86 17.65 10.41
Glu 13.42 17.71 20.54 16.00 13.74 12,06
Pro 40.60 37.80 47.55 39.02 41.56 41.70
Gly 2.04 0.66 1.24 1.10 1.13 1.57
Ala 5.44 5.61 8.76 9.21 9.10 11.87
val 1.27 1.43 1.82 2.03 1.95 2.72
Met T T 0.27 T 0.28 0.33
Ile 0.66 0.98 0.82 1.13 1.00 1.23
Leu 0.81 1.51 1.39 1.26 1.29 2.16
Tyr 2.49 2.04 1.88 1.37 1.14 1.01
Phe 0.84 0.68 0.81 0.84 0.87 0.86
His 1.44 2.05 2.13 2.09 1.85 0.56
Lys 2.61 3.04 3.21 3.18 2.89 2.09
Arg 29.52 25.64 22.48 18.39 14.28 759
Total 121.83 125.57 138.27 122.06 115.02 98.79

T: trace amounts, *:

Mixture of Thr,

Ser, Gln, and Asn

Figures denote micromoles per gram pollen.
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Fig. 1.

Change in proline dehydrogenase activity during germination of pine pollen.

Pine pollen was germinated at 30°C on a 3 % agar medium (O), or 3 % agar-3%

sucrose medium (@).
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Fig.2. Change in glutamic acid dehydrogenase activity during germination of pine

pollen.

Pine pollen was germinated at 30°C on a 3% agar medium (O), or 3% agar-3%

sucrose medium (@).
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Summary

Changes in free amino acid compositions, proline dehydrogenase activity, and glutamate dehy-
drogenase activity during the germination of pine (Pinus densiflora Sieb. et Zucc.) pollen were analyzed.
One gram of ungerminated pollen contained 122 micromoles of amino acids. The dominant amino acids
were proline, arginine, glutamic acid, and aspartic acid and the contents in the ungerminated pollen were
about 34%, 24%, 11%, and 7% of the total amino acids, respectively. When the pollen was germinated on
an agar medium without added sucrose, proline and glutamic acid decreased at a later period of germina-
tion (36 hr). In the presence of added sucrose, however, both amino acid did not decrease at all. Proline
dehydrogenase and glutamate dehydrogenase activities were also greatly affected by the addition of
sucrose to the medium. In the absence of added sucrose, proline dehydrogenase activity increases gradually
in the later period of germination and about two-fold increase in the activity was observed at 36 hr of
germination. In the presence of added sucrose, however, 1.6-fold increase in activity was observed at 18
hr and then it decreased. In the presence of sucrose, glutamate dehydrogenase activity increased gradually
and only 1.6-fold increase in the activity was observed at 36 hr of germination, whereas in the absence of
sucrose about 3.3-fold increase in the activity was observed at 36 hr.

These results suggest that proline and glutamic acid are used as an energy source or a carbon source

for the pollen tube elongation when exogenous nutrient was not supplied.
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