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Takakazu SHIHZATO, Shigeo MIYAGI, Kazuo TABA, Eiji
HIRATA and Naoshi YAMAMORI : Regeneration of Castanopsis
sieboldii forest. 2. Effects of temperature and storage on

the germination of C. sieboldii seeds.

Summary

[t has been reported that Castanopsis sieboldii seeds are directry sown
after harvesting to produce nursery stock. The present paper reports some
experimental results about the effect of temperature and seedbed on
germination and longevity of the C.sieboldii seeds.

When the seeds of C.sieboldii were placed on filter paper in the petri
dishes as a seedbed and kept at constant temperature of 23" and 25°C, the
germination was 41 and 44% at the 12th week, respectively. The vigor of
germination was rather weak at 10° and 15°C. The germination of the
seeds was comparatively rapid in early weeks but became stagnant with
the lapse of time at the temperature from 30" to 40 C. Diurnal temperature
flactuations did not show any effect on the germination of the C. sieboldii
seeds.

The degree of germination was affected by the kind of the seedbed.
The C.sieboldii seeds showed better germination in vermiculite and river
sands than on the filter paper, and no significant difference was observed
in the degree of germination among the seedbeds of vermiculite and river
sands. However, the germination of the seeds was improved to 78% when
the seeds were placed on two sheets of filter paper and covered with a
sheet of filter paper.

The seeds of C.sieboldii were found to lose their viability within 30
days after collection when stored in the open laboratory, but found to
keep viability to germinate up to 160 days when kept buried underground
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at 10cm depth. During the bury storage the seeds occurred to germinate
one third and near 100% at the 80th and 100th day of storage, respectively.
The germination also took place gradually when the seeds were stored at
5" and 10°C in a moist container. The non-germinating seeds in the moist
container with the low temperature exhibited viability on the 75th day
when tested in the germination chamber.

From the ecological point of view, the results obtained here are
suggestive of a phase of regenerating pattern of C. sieboldii, namely
the seeds which happen to be buried in the Ao horizon of the forest floor
after falling from mother trees in the middle October to the end of
November likely keep better germination viability during the winter season
of 5° to 10°C and start full emergence as the season becomes warmer. In
other words the C.sieboldii seeds on the forest floor may not be kept

dormant until the following fall.
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Fig. 1. Cumulative germination in various
- kinds of constant temperatures
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Table 1. Germination results under constant temperatures (°C) for 84 days after treatment

Incubating temperature 5 10 15 20 23 25 30 35 40
Germination percent 0 24 43 32 41 44 25 21 34

The seed bed used two bits of filter paper

Table 2. Variance for germination results under various temperatures in Table 1

Source S.s. d.f. m.s. F
Temperature 4675.85 8 584.48 4.759**
Error 2210.67 18 122.82
Total 6886.52 26




202
WERKEREREHRBE H34 5 (1987)

Table 3. Test of significant difference of average value for germination results in Table 1

Temperature (C) 5 10 15 20 23 25 30 35
10 24.0 - = - ~ = - -
15 43.3** 19.3 — — — — — —
20 32.0 8.0 11.3 — — — — —
23 41.3**  17.3 9.3 9.3 — — — —
25 44.0**  20.0 0.7 12.0 2.7 — — —
30 24.7 0.7 18.6 7.3 16.6 19.3 — —
35 21.3 2.7 21.7 10.7 20.0 22.7 3.4 —
40 34.0%* 10.0 9.3 2.0 7.3 9.3
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Fig 2. Cumulative germination under diurnal temperature fluctuations

30-20 :30°C- 10hrs., 20°C -14hrs.
25-20 :25°C- 10hrs., 20°C -14 hrs.
25-15:25°C-10hrs., 15°C -14hrs.
20-15:20°C- 10hrs., 15°C —14 hrs.
15-10:15°C- 10hrs., 10°C -14 hrs.
25-25:25°C, constant

15-15:15°C, constant
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Table 4. Germination results under diurnal temperature fluctuations for 34 days after treatment

30 25 25 20 15 25 15
Incubating temperature N | 1 1 | | ]

20 20 15 15 10 25 15
Germination percent 24.0 29.3 12.0 18.0 0.6 18.0 10.7

The seed bed used two bits of filter paper

Tempertures are shown in Fig. 2

Table 5. Variance for germination results under various temperatures in Table 4

Source s. s d.f m. s F
Temperature 396.95 6 66.16 6.26 **

Error 148.00 14 10.57

Total 544.95 20

BB DS BRAORFEFREKAW, EFREBECHOVWTOTHIFOMBAEES WRL 12, HEFRIX
25—200CKTRLEWVD, ChHEZBIRID, H20RFBBENLPLSIOLLLIIDIIRVTIILDBRED
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Table 6. Test of significant difference of average value for germination results in Table 4

30 25 25 20 15 25

Temperature ('C) ' | | 1 | '
20 20 15 15 10 25

25 - 20 2.1 — — — — -

25 — 15 6.0 8.7 — - — -

20 - 15 3.0 5.7 3.0 — - —

15 - 10 11.7** 14.4** 5.7 8.7 - —

25 - 25 3.0 5.7 3.0 0 8.7 —

15 - 15 6.7 9.4* 0.7 3.7 5.0 3.7
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Table 7. Germination results in tow kinds of beds and under various temperatures for 21

days after treatment, showing the value about 100 seeds

Temperature
N 15 20 25 30 35
Seedbed

Vermiculite 25 64 82 95 90
River sand 27 67 82 89 85

25~30°CX CT80% L LBz, BERNCA S L, RFRRIMAEFKLE AR SEHAZRL, BEOLR
W -STRFRLELLLD, ICHREMTIHCREZEETLTL 3, REBEIIATEIO23~25CE
RuzM, ChiZBERIIRFBROEICLDIDBOT, LEKTHOBCREBVWITREFETOIZE
AEBRETHIZEP (BRUBRESSMDI S 1 ~BRPHEET), REDO I BEORFEHSS
Wz EsEHrs, MEBPREZ 1AM OSVWERT AL EICL > TIOCTRIEHERL TS 3DTI> TN AE
Zxohnb,

REKEBELOVWCHEAFOKERERSIRLE, RFRBERTELLBEENSSH 508, EF

Table 8. Variance for germination results in Table 7

Source S. s. d. f. m. s. F
Temperature (A) 2888.7 4 722.18 61.72**
Seedbed (B) 1.8 1 1.80 0.15
AXB 16.7 4 4.17 0.36
Error 117.0 10 11.70

Total 3024.2 19

Table 9. Test of significant difference of average value for germination results in Table 7

Temperature (°C) 15 20 25 30
20 19.75 ** — — —
25 28.00 ** 8.25* — —
30 33.00 ** 13.25** 5.00 —

35 30.75** 11.00** 2.75 2.25
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Table 10. Germination results at constant and alternating temperatures for 21 days after treatment

) 25 25

. * * * ) |
I:cﬁubatmg terr?peratuiei 741’57377*”*7 ,_,ﬂ,i,, 77“E7 20 15
Germination percent 25 64 82 77 75

* . The data show the result obtained in Table 7
25—20 1 25°C —10hrs., 20°C — 14hrs.
25—15 :25°C —10hrs., 15°C —l4hrs.

The seedbed used vermiculite

Table 11. Variance for germination results in Table 10

Source s. s. d. f. m. s. F
Temperature 1066.6 4 266.65 12.637 **

Error 105.5 5 21.10

Total 1172.1 9

Table 12. Test of significant difference of average value for germination results in Table 10

25
Temperature ('C) 15 20 25 '
e 20

20 19.5* — — —

25 28.5** 9.0 — —

25 — 20 26.0* 6.5 2.5 —
25 — 15 25.0%* 5.5 3.5 1.0

STWAD, BRDIBIIAEIEERERENS A OSNLTV, BDLATBUBRIIBZCK LDV SAFKE
EEL, BHPOEKEBSNEHAOCEHERILS 5, RECODVWTUEXBEICELLBEENH 25, ¥
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BORWBRBICAEEZIZ T W,
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Table 13. Influence of storage conditions on longevity, showing the value about 150 seeds

Storage Seed quality and behavior after days of storage
conditions 0 30 80 100 140 160
Bury under 65.3 * 78.0 82.7 83-3 83.3
ground - 45-53(98) 101-16(117) 118-6(124) 125-non 125-non
(depth 10cm)
Laboratory 29.3 **
Open 0-44(44) 0—0 0—0 0—0 0—0 0—0

Percent of total germinations to storage seeds
No. of germinating seeds when digged out — germinating seeds
after transffered to the incubator ( Total)

** |  The data show the result obtained in Table 4
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Table 14. Influence of storage at low temperature on longevity, showing the value about 100 seeds

Seed quality and behavior after days of storage

Storage _—
temperature - e -
15 30 40 60 75
5 °C 697 69 76 67 78
0—69 1 — 68 3—173 13 — 54 7—171
10°C 63 93 871 79 84
0— 63 14 —179 8—179 29 — 50 22 — 62

Germination _percent to the sitorageiseedsm

No. of germinating seeds at the end of storing — No.
of seeds germinated after sowing, treated the non -

germinating seeds while storing
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