
5917(1):59-66, 2002

1) 2,3)

 4  5

 12 

4  30/20  4  5  4 

 30/20  25/15  8  5

2002 17(1) 59-66

Germination and Storage Behavior of Prunus phaeosticta and
Prunus spinulosa Seeds

Shun-Ying Chen1) Ching-Te Chien2,3)

Summary

Most freshly harvested seeds of Prunus species are dormant and germinate poorly. This
paper describes and discusses effective methods to overcome dormancy and promote germina-
tion of Prunus phaeosticta and P. spinulosa seeds, and to determine the storage behavior of these
2 species. Stratification at 5  for 4 wk was capable of releasing seed dormancy of P. phaeosticta,
and the germination speed increased when the stratification period was extended from 4 to 12
wk. For P. spinulosa seeds, stratification at 5  for 12 wk was needed for dormancy breaking, and
the germination speed was significantly slower than that of P. phaeosticta seeds in the same
stratification period. Warm plus cold stratification also was capable of releasing seed dormancy
of these 2 species. Warm stratification at 30/20  for 4 wk followed by 5  for 4 wk was capable
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of releasing seed dormancy of P. phaeosticta, but dormancy of seeds of P. spinulosa was released
with warm stratification at 30/20  or 25/15  for 4 wk and 5  for 8 wk. Seeds of P. phaeosticta
are recognized to exhibit recalcitrant storage behavior, while seeds of P. spinulosa are possibly
recognized as having orthodox storage behavior.
Key words: Prunus phaeosticta, Prunus spinulosa, combined warm and cold stratification, cold

stratification, seed dormancy.
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Fig. 1. Seeds of Prunus phaeosticta (A), Prunus
campanulata (B), and Prunus spinulosa (C). (scale
= 1 cm).
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Table 1. Germination percentage of freshly har-
vested Prunus phaeosticta seeds stratified at alter-
nating temperatures of 30/20  followed by 5 1)

Warm conditions 5  stratification
(30/20 ) 4 wk 6 wk 8 wk

4 wk 98.9a 96.7a 96.7a

6 wk 94.4a 96.7a 95.6a

8 wk 98.9a 95.6a 96.7a

1)Means (n = 3) with the same letter do not signifi-
cantly differ (p = 0.05) by Duncan's test.

Fig. 2. Cumulative germination of Prunus
phaeosticta seeds stratified at various cold or warm
plus cold temperatures.

Fig. 3. Cumulative germination of Prunus spinulosa
seeds stratified at various warm and cold
temperatures. A seed lot under a mother tree for
about 1 yr was also collected for germination
testing.
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Table 2. Germination percentage of freshly har-
vested Prunus spinulosa seeds stratified at alter-
nating temperatures of 30/20  or 25/15  fol-
lowed by 5 1)

Time
Warm conditions 5  stratification

( ) 8 wk 12 wk

0 wk 25/15 86.7ab

4 wk 30/20 92.7ab 94.7ab

25/15 93.3ab 84.0b

6 wk 30/20 88.0ab 88.0ab

25/15 86.7ab 100.0a

8 wk 30/20 80.7b 92.7ab

25/15 88.0ab 89.3ab

1)Means (n = 3) with the same letter do not signifi-
cantly differ (p = 0.05) by Duncan's test.

Fig. 4. Germination curves of Prunus spinulosa
seeds dried in a saturated solution of MgCl2

6H2O to a moisture content of 5.6  and then
stored at 5  and -20  for 12 wk.

0 2 4 6 8 10 12 14 16

100

80

60

40

20

0

Time of incubation (wk)



64

Copeland and McDonald (1995) 

 (exogenous dormancy)

 (endogenous dormancy)

P. avium  (Michalska

1982)

 ( ) 

5

 4 

 (Nielsen 1988)

4 

 5

 12 

 1 78.9

 3  (Fig. 2)

12

 (Fig. 3)

Rypak

and Kamenicka (1986) P. laurocerasus

ABA

ABA Ji

and Wang (1987) P. advidiana P. persica

ABA

 4

ABA

 (Fig. 2) ABA

50  4  30/20

 (Fig. 3)

5 4 74

(Shu et al. 2000)

 (Chien et al. 1994)

 5.3

16 10

19.6

 -20 10 5

1 2 8 2

(Table 3)

 (  6.0 )  5 12

80.7 -20

30/20  2 5

3

44.7  (Fig. 4)

 Fig. 4

 -20

Suszka et al. (1996) P. avium

-3



6517(1):59-66, 2002

4  5

 5

5

Chien CT, Juang ST, Lin TP. 1994. Fur-
ther investigation of seed storage behavior of
Machilus zuihoensis Hay. Bull Taiwan For
Res Inst New Series 9(3):271-4. [in Chinese
with English summary].
Copeland LO, McDonald MB. 1995. Seed
science and technology. 3rd ed. New York:
Chapman & Hall. 409 p.
Farmer RE Jr, Barnett PE. 1972. Altitudi-
nal variation in seed characteristics of black
cherry in the southern Appalachians. For Sci
18(2):169-75.
Grizez TJ. 1974. Prunus L. In: Young JA,
Young CG, editors. Seeds of woody plants
in the United States. Agriculture Handbook
No. 450, Washington, DC: Forest Service,
US Department of Agriculture. p 658-73.

Grzeœkowiak H, Miara B, Suszka B. 1983.
Long-term storage of seeds of Rosaceae spe-
cies used as rootstocks for cherry, plum,
apple, and pear cultivars. Arbor Kórnickie
28:283-320.
Heit CE. 1967. Propagation from seed. Part
2. Storage of deciduous tree and shrub seeds.
Am Nurseryman 126:12-3, 86-94.
Huntzinger HJ. 1971. Long-term storage of
black cherry seed -- Is it effective? Tree
Planter's Notes 22(4):3-4.
IUCN. 1994. IUCN red list categories. Gland,
Switzerland: The IUCN Species Survival
Commission.
Ji JP, Wang YL. 1987. Effects of stratifica-
tion on hormones and its relationship with
dormancy in seed of peach. J Nanjing Agric
Univ [Nanjing Nongye Daxue Xuebao] 1:
25-30.
Joley LE. 1967. Effect of warm followed by
cold stratification on germination of Prunus
avium L. seeds. Plant Propagator 13(4):10-4.
Lin TS, Yin HW. 1992. Termite restance of
ten hardwood species of Taiwan. Bull Taiwan

Table 3. Germination percentage of Prunus
phaeosticta seeds which were dehydrated and
stored at different temperatures for different
periods1)

Stored Time Germination ( )2)

temperature (mo) KNO3
3) MgCl2 6H2O4)

5 4 87.8a 10.0a

8 83.3a 0
12 86.7a 0

12  4 86.7a 0
8 87.8a 0

12 82.2a 0
-20 4  7.8b  8.9b

8 4.4b 10.0a

12 10.0b 0
1)Means (n = 3) with the same letter do not signifi-
cantly differ (p = 0.05) by Duncan's test.

2)Dehydrated seeds were stratified at 5  for 12
wk of dormancy breaking before the germina-
tion test.

3)Moisture content of seeds was 19.6  as main-
tained in a KNO3 saturated salt solution.

4)Moisture content of seeds was 5.3  as main-
tained in a MgCl2 6H2O saturated salt solution.



66

For Res Inst New Series 7(1):101-8. [in Chi-
nese with English summary].
Liu HY, Yang YP, Lu SY, Shih BL. 1998.
Rosaceae. In: Liu HY, Yang YP, Lu SY, Shih
BL, editors. Manual of Taiwan vascular plants.
Vol. 3. Taipei: Council of Agriculture, Execu-
tive Yuan. p 20-46. [in Chinese].
Lu SY, Mou SJ, Peng CI, Hsieh TH. 2000.
Rare and endangered plants in Taiwan (V).
Taipei: Council of Agriculture, Executive
Yuan. p 117-8. [in Chinese].
Michalska S. 1982. Embryonal dormancy
and induction of secondary dormancy in seeds
of Mazzard cherry (Prunus avium L.). Arbor
Kornickie 27:311-32.
Nielsen KK. 1988. Dormancy in seeds from
different positions on individual plants. Acta
Hort 226(1):255-61.
Rypak M, Kamenicka A. 1986. Growth
regulators, dormancy and germination in tree
seeds. Acta Dendrobiol 10:150.

Seeley SD, Damavandy H. 1985. Response
of seed of seven deciduous fruits to stratifi-
cation temperatures and implications for
modeling. J Am Soc Hort Sci 110(5):726-9.
Shu BR, Chien CT, Chen YC. 2000. Ger-
mination promotion and storage of Prunus
campanulata Maxim. seeds. Q J Chin For 33
(2) :283-9 .  [ in  Chinese  wi th  Engl i sh
summary].
Suszka B, Muller C, Bonnet-Masimbert M.
1996. Seeds of forest broadleaves from har-
vest to sowing. Gordon A, translator Paris:
Institut National de la Recherche Agronomique.
294 p.
Tylkowski T. 1985. Overcoming of seed
dormancy in cherry plum Prunus cerasifera
var. divaricata Bailey. Arbor Kornickie 30:
339-50.
Vertucci CW, Roos EE. 1993. Seed storage,
temperature and relative humidity. Seed Sci
Res 3:215-6.


