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Enlargement of embryo under various conditicns shown by Fig. 2.
Ordinates: embryo ratio (Embryo length/seed length X 100). Abscissae: Time in months from
the beginning of pretreatment.

100 x4+ 5% 100 AVL9¥STE
F.mandshurica var jeponica F. excelsior
_____ e
90 (Ka‘,uvn) —/g_——“""“v"- 5 - £ (En’ennd)
'W/ /"V ;
. x S
80) - " ) e L
9 P x 2o —
4 — ° L —
e x o -~ ° 3.~ x
10 S X x 70 I .
o // x
] . "
@ g ’ /,/ x
5 . N . A . L . . n " " — . . L .
0 9 33 48 65 82 98 U3 136 8 0 19 33 48 65 82 938 3 136 o
days days

Fig. 4 25°C. (4.5% A) CBINICREREY Lot 2R LRELZOTICE D X 2OROE
Enlargement of embryo during stratifying at 25°C under moist condition.
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Studies on the Delayed Germination of Fraxinus mandshurica var. japonica Seeds. (2)
Pre-germination of F. mandshurica var. japonica seeds.
——Physiological properties of embryos of Fraxinus seeds.——
Sumihiko ASAKAWA

Résumsé

It has been already reported by STEINBAUER with F. nigra seeds and by LAKON with
F. excelsior seeds that rudimentary embryos in their ripened seeds enlarge under favorable
conditions, and that this enlargement, termed ‘“‘Vorkeimung (Pregermination)’” by LAKON,
is the first essential stage before germinating. With F. mandshurica var. japonica seeds
belonging to Subsect. Bumelioides in company with these species, the writer has found a
similar phenomenon. The experiments reported here were designed to clarify the physiolo-
gical preoperties of embryos of species in Fraxinus with particular reference to this phe-
nomenon.

1. Materials
Materials are common to those described in the first report.
2. Pregermination

(1, Process of pregermination under various conditions.

In crder to trace the process of enlargement of embryo, the average embryo ratic (embryo
length/seed length x 100) was calculated by measuring 10 seeds by means of slide calipers
with 0.1lmwe scale at various times. Embryos of dry seeds were excised after soaking the
whole day at room temperature.

(i) Experiment I :--—An increase of embryo ratio during three pretreatments (Fig.
2), based on moist low-temperature method, is plotted in Fig. 3. These pretreatments have
had no effect on hastening the germination of both F. mandshurica var. japonica and F.
excelsior seeds.

(ii) Experiment IT :-——The pretreatments designed according to STEINBAUER’S method
have had a superior effect on germination, especially of F. mandshurica var. japonica seeds.
The processes of embryo enlargement under these conditions are shown in Fig. 4.

(iii) Experiment Il :——As the seed samples have run out at the end of pretreatments,
the hastening effect on germination could not be observed. The result of this experiment
is shown in Fig. 5, where the explanation about the method of pretreatments will be found.

(2) Embryo ratio of seeds kept under exposed burying strage.

The embryo ratio of seeds, kept under an exposed burying storage (at a depth of about
50 cin under the surface of the earth) till the next spring (April 19) after harvesting at the
beginning of September, is as follows:

Mother tree (1) 91.7+4.7, Mother tree (2) 93.244.7, Mother tree (3) 93.745.1
In comparison with these values, the embryo ratio of seeds, kept under dry conditicn at
room temperature after harvesting at the end of October, is 71,5+5.3. Moreover, the embryo
ratio of non-germinated seeds in the first spring among buried seeds was 90.2+7.8 on mother
tree (1) and 92.843.6 on mother tree (3).
3. Physiological properties of excised embryos of several species in Fraxinus
Accerding to FrLEMION’S method, the behavior of excised embryos -was observed with

seeds of several species in Fraxinus. Fifty seeds without pericarps were immersed in tap



— 28 — MERRIGPIIERE £ 835

water the whole day at room temperature and then their embryos were excised. Excised
embryos were placed on a moistened filter paper in a petri dish and kept in an incubator
at 25°C. Table 1 shows the process that the number of ‘““A’’ shown in Fig. 6 increases for
over a month.

4. Changes occurring in embryos during pregermination

The behavior of excised embryos, used for calculating the embryo ratio in Chapter 2,
was observed by the method described in Chapter 3. Observation results on the 10th day
after bedding are shown in (I) and (II) of Table 2.

5. Conclusion

Pregermination requires moisture and nearly the same temperature as that favorable for
germination, not being brought about under dry condition or at such a low temperature as
2°C even though favorable moisture is given. Dewinging before treating has a superior effect
on hastening pregermination. By exposed burying storage from the beginning of September,
pregermination proceeds as favorably as at 25°C In spite of the large embryo ratio of
buried seeds, however, a part of them failed to germinate in the first spring; for example,
only 63 percent of them germinated in the case of mother tree (3). Accordingly, preger-
mination is essential but not sufficient phenomenon as a preliminary stage for germination
as shown on F. nigra and F. excelsior seeds.

On the physiological properties of excised embryos, there is a distinct difference between
Types I and II in seeds of the Japanese species in Fraxinus proposed by the writer.
Embryos of Type I are non-dormant but those of Type [T, that is, F. mandshurica var.
Jjaponica, are dormant. Their dormancy is thought to be one of the causes of remarkably
delayed germination of F. mandshurica var. japonica seeds. Their embryos are gradually

released from this dormancy as pregermination proceeds (Table 2).



