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Physiological Studies on Germination of Japanese

Pear Pollen (Pyrus serotina R.)

Kenji TANABE, Shinji Havasui and Naomi HIRATA

(Department of Horticulture, Facully of Agriculture, Tottori University)

The possibility of practical use of storaged pollen for the artificial pollination of
japanese pear was investigated from 1966 to 1967.
Investigations were conducted to clear some of the physiological phases of pollen ger-

mination,

In japanese pear pollen, there were five sugars such as sucrose, glucose, fructose,
xylose and unknown sugar (may be maltose), the sucrose content was significantly

larger as compared with the others.

In 12 kinds of carbohydrates added in agar media, better germination and tube
growth were obtained with sucrose or maltose. Whereas fructose completly inhibited
germination inspite of being contained in the pollen.

The effects of different boric acid levels upon pollen germinaton and tube growth
were examined in the presense or absense of sucrose.

When boric acid was included in the medium, best germination and tube growth were
obtained with 109 sucrose, and also obtained were considerably germination and

tube growth even in the absence of sucrose.

Futhermore, the boric acid stimulated the invertase activity of pear pollen remark-

ably.

From the results presented here, it was suggested that the boric acid stimulated the
germination and tube growth of japanese pear pollen, and its efforts might be due to

the sugar metabolism in pollen grains.
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Table 1. Soluble sugar contents in fresh pollen

and storaged pollen (Yakumo pear)

Pollen Total Reducing Non-reducing
sugar (%) sugar(%) sugar(9%)

Fresh 17.3 3.8 13.5
One year
storaged 17.0 4.5 12.5

RS

0.5k xylose O O

0.4p fructose O O

0.3p glucose O O

0.2F  sucrose O O

0.1p O

1 2

Fig. 1. Paper chromatogram of sugars from
the pollen of Yakumo pear.
1 : standard 2 : mature pollen
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Table 2. Effects of different carbohydrates
upon pollen germination and tube growth
(Nijisseiki pear)

Carbohydrate Germination(9) Tube length(w)
xylose 19.0 103.5
ribose 0 0
arabinose 28,5 232.0
glucose 41.6 328.0
galactose 42.4 181.0
mannose 7.0 59.2
fructose 0 0
sucrose 75.5 675.2
maltose 66.0 403.2
ramnose 17.1 25.2
starch 32.5 262.0
pectin 0 0

All cultures were grown 195 agar with 0.3
Mol carbohydrate for 4 hours at 28°C.
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Fig. 2. Effects of sucose concentration on pollen
germination and tube growth (chojuro pear).
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Fig. 3. Effects of glucose concentration on po-
Uen germination and tube growth (chojuro pear).
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Fig. 4. Effects of fructose concentration on po-
Ilen germination and tube growth (chojuro
pear).
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Fig. 5. Changes of sugar in the sucrose medium
following the germination of Yakumo pear
pollen,
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Fig. 6. Changes of sugar in the sucrose agar
media following the germination of Yakumo
pear pollen,
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Fig. 9. Effect of boric acid on invertase activity
of Yakumo pear pollen.
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Fig. 12. Effect of boric acid on tube growth of
storaged pollen. (Yakumo pear)
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Table 3. Effects of boric acid concentration
on the germination of storaged pollen*

Concentration

of boric acid(ppm) Germination (%)

0 4.4
100 8.0
200 10.6
500 12.0

s%¢The Nijisseiki pollen which was storaged in
refrigerator for one year and left for one
month in room temperature.

Table 4. Effects of stone cell powder treated
with various boric acid concentration tube
growth of storaged pollen (Yakumo pear).

Concentration )
of boric acid(ppm) Tube length (1)
0 105
100 254
250 295
500 330
xE =2
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