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Abstract

The objectives of this experiment were to determine the relationship between
seed longevity and storing period for #zscanthus spp. Seeds of M. floridulus were
harvested from Taitung county and mountainous areas at 1600 m in elevation in Nantou
county and those of #. transmorrisonensts from mountainous areas at 2600 m in
elevation in Nantou county, respectively. Before germination test, the seeds were stored
in ambient condition and in a refrigerator at 4°C for 0, 3, 6, 12, 18 and 24 months,
respectively. Germination tests were conducted in an incubator at 25°C. The germina-
tion ability of the seeds stored in ambient condition for 6 months was reduced
drastically. No germination was observed after storing in ambient condition for peri-
ods of 12 months or more. The germination ability of those seeds stored in a refrigera-
tor for up to 24 months was not affected. Seeds of #. Zransmorrisonensis showed the
highest germination ability stored in a refrigerator for 24 months. No effect was ob-
served on germination ability of the seeds after aging in a dry state at 40°C for 96
hours. However, significant decrease in germination ability was observed after aging
in a moistened state at 40°C for 24 hours, and germination was almost stopped after
aging under this condition for 48 hours. Seeds of #. transmorrisonensis were more
tolerant to aging treatment than those of #. 7loridulus. It was concluded that
Miscanthus seeds might lose their germination ability 6 months after being dispersed

"by the wind under natural conditions.
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Introduction

Miscanthus spp., a native grass, is distributed widely in Taiwan, from lower land
areas up to mountainous areas at 3000 m in elevation. #Zscant/us commonly blooms
between September and November, although some flower during late spring and early
summer. The matured seeds are easily dispersed by wind and grow VigorouSly in the
soil. Hsu (1985) reported that germination percentages of the unchilled seeds of
Miscanthus were above 86% when they were germinated at temperatures between 10
and 35°C. Chilling did not improve seed germination, however, it did enhance the rate
of germination. The lowest temperature tolerated for germination of unchilled seeds
was 8.3°C. Hsu (1986) showed that seeds harvested from different locations had the
same germination percentages when they were incubated at 15, 25 and 357,
respectively. This confirmed further the results reported by Hsu (1985). Hsu (1986)
also reported that germination percentages of #zscant/us in light was higher than
that under condition of darkness.

" Hsu (1988) indicated that the range of tolerance to water potential for seed ger-
mination of #Zscantleus was between blue stem (dndropogon spp.) and sorghum
(Sorghum bicolor). Hsu (1989) pointed out that seed germination of #. floridulus
was inhibited by infrared, ultra violet and blue light, and concluded that the germina-
tion of Miscantlus seeds was of the short-day type which required only 5 minutes of
light exposure to enhance their germination ability. Hsu (1990) reported that percent-
ages and rates of germination of #7zscant/ius were reduced when the concentrations
of NaCl solution were increased, suggesting that seeds harvested from lower land ar- |
eas were more salt-tolerant. The maximum concentration of salt tolerance to seed
germination for . floridulus was 23,775 ppm, while that for #. transmorrisonensis
was 18,865 ppm. Hsu and Chou (1992) showed that the germination ability of
Miscanthus was decreased with increasing concentrations of heavy metals and fol-
lowed a decreasing order of inhibition : Cd > Cu > Hg > Pb. MZscanthus seeds had
high ability adapting to different environments. There is little information about seed
longevity and germination ability of #%Zscamz/us under natural condition.The objec-
tives of this study were to determine the germination ability of #zscantius seeds un-
der different storing conditions and periods and to learn more about the seed longev-
ity of Miscanthus.
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Materials and Methods

Seed preparation

The seeds were harvested from #Zscanthus floridulus in Taitung county and in
mountainous areas at 1600 m in elevation in Nantou county and from 4.
transmorrisonensts in mountainous areas at 2600 m in elevation in Nantou county,
respectively. Seeds were stored both in an ambient condition and in a refrigerator at 4°C
for 0, 3, 6, 12, 18 and 24 months, respectively, and were taken out from the caryopsis
by hand before germination test. '

Germination test was conducted according to the Association of Official Seed
Analysts (1981). A piece of sponge was saturated with 0.1% Benalate, methyl-1-
(butylcarbamoyl)-2-benzimidazole carbamate, to prevent bacterial growth. Then a fil-
ter paper was layed on the sponge. Twenty seeds for each treatment were distributed
fairly uniformly on filter paper in Petri dishes. The Petri dishes were set in incubator
with a constant temperature of 25°C, and light and dark periods were set for 12 hours
each. Germination was recorded when the radical reached 2 mm. The seeds were
counted and removed twice per day during the first week, once per day during the
- second week, and then once every two days until the end of the test period. The test
was terminated when there was no further germination after three consecutive days.
The final germination percentagé and rate of germination were determined. Germina-
tion rate index (GRI) was used to evaluate germination ability.

The GRI was obtained by summarizing germination percentages at each count-
ing divided by the days after placing seeds in the incubator (Hsu e/ «/., 1985). The
germination percentage was arcsine-transformed prior to statistical analysis (Snedecor
and Cochran, 1980). A completely randomized design (CRD) was used with 5
replications.

Aging treatment

Aging is defined as the germination ability of the seeds decreased when the stor-
ing period is increased. Generally, the aging rate of the seed is increased under the
conditions of high temperature and moistened state. The above-mentioned seeds were
aged at 40°C under both dry and moistened states for 0, 24, 48, 72 and 96 hours,
respectively. Then germination test was conducted on these seeds following the proce-
dures mentioned above.
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Table 1. Effects of storing conditions and periods on seed germination of #Zscanthus floridulus
and #. transmorrisonensis

Storing  Storing M floridulus (Taitung) M. foridulus (Nanton) M. transmorrisonensis

condition period Germination Germination Germination Germination Germination Germination
percentage rateindex percentage rateindex percentage rateindex

month % % day! % % day* % % day™*
Ambient 0 1002 5.54° 1002 3.17 93 2.57°
condition 3 95° 5.18 982 3.812 952 3.35°
6 61° 2.79° 74v 2.30° 60° 1.62¢
12 04 0¢ 0° 0d 0° 0°
18 0d 0d 0° 0? (1 0e
24 0¢ 04 0¢ 04 0° 0c
Mean 42.78 2.258 45.38 1.558 41.38 1.26°
4C 0 100® 5.54° 100° 3.17° 93 2.57¢
3 97eb 5.03¢ . 94° 3.41° 932 3.03°
6 1002 6.032 95 3.09° 89 2.94b°
12 992 4.91° 99> 5.19° 89° 3.29°
18 100* 5.90% 98> 4.49° 952 3.26°
24 95° 4.98° g7 4.12° 1002 4412
Mean 98.34 5.404 97.24 3.914 93.24 3.254

ab.ed: Means with the same letier within the same storing condition in the same column are not
significantly different at 5% level. ’
AB . Means with the same letter in the same column are not significantly different at 5% level.

Results and Discussion

Effects of storing condition and period on seed germination of #Zscanifus

The germination percentages of #. floridulus from Taitung county and 4.
transmorrisonensis from Nantou county were not affected by their storage in ambi-
ent conditions 3 months after storing. Germination percentages, however, were sig-
nificantly decreased after 6 months storage. No germination was observed for these 3
entries after 12, 18 and 24 months storage, respectively (Table 1). Germination rate
indices were the highest for #. /loridulus (Nantou) and ¥. transmorrisonensis 3
months after storing, but not for #. oridulus from Taitung. The GRIs were signifi-
cantly decreased 6 months after storing (Table 1). Germination percentages of these 3
entries were not affected by storing period when the seeds were stored at 4C in a
refrigerator for 24 months. The GRIs were also not greatly affected by storing period
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when the seeds were stored at 4°C. Some GRIs were increased after storing at 4°C for
more than 12 months. #. Zransmorrisonensis had the highest germination percent-
age and GRIs after storing at 4°C for 24 months.

The results showed that both germination percentage and GRI of these 3 entries
stored at 4°C were higher than those stored under ambient conditions. The seeds of
Miscanthus spp. lost their germination ability 6 months after storing in an ambient

condition.

Effects of aging treatment on seed germination of #zscantius

Both germination percentage and GRI of /. /loridulus from Taitung and Nantou
counties and #. fransmorrisonensis from Nantou county at 2000 m in elevation stored
at 4°C for different periods were little affected by aging treatments in a dry state at 40
°C for 0 — 96 hours (Table 2). However, germination percentages and GRI were signifi-
cantly decreased when the seeds were aged at 40°Cwith moistened state (Table 3).

Table 2. Effects of the aging treatment in a dry state on seed germination of #7Zscanthus
floridulus and M. transmorrisonensis atter storing at 4°C for different periods

Storing Aging M. floridulus (Taitung) M. floridulus (Nantou) M. transmorrisonensis

period treatment Germination Germination Germination Germination Germination Germination
percentage rateindex percentage rateindex percentage rateindex

month  hour % % day* % % day! % % day*
3 0 972 5.032 942> 3.142 93* 3.03*
24 942 474> 95* 2.94° 892 2.40°

48 942 4.98° 928 2.96% 88 2.45°

72 922 5.19# 85° 2.69° 922 2.59°

96 978 5.06* 978 3.08% 93> 2,912

12 0 992 4.91# 992 5.15% 892 3.29*
24 98 4,942 982 3.90° 902 3.112

48 100® 5.14° 88 3.620 88e 3.042

72 96> 4,942 84¢ 3.48° 912 3.03*

96 962 4.752 930 3.83%¢ 89 3.00#

24 0 952 4.98* 972 4.122 1002 4412
24 962 5.162 932 3.20° 95> 3.26°

48 952 5.03* 932 3.21° 91° 3.27"_

72 952 5.28* 962 3.310 84¢ 2.95°

96 88 4,91 952 3.20° 94° 3.23°

ab: Means with the same letter within the same storing period in the same column are not
significantly different at 5% level.
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Table 3. Effects of aging treatment in a moistened state on seed germination of
Miscanitus rloridulus and M. transSmorriSonensts

Entry Aging Germination Germination
treatment percentage rate index
M. Hloridulus (Taitung) hour % % day!
0 922 2.562
24 20° 0.45°
48 4° 0.06¢
72 0° 0°
96 0e 0°
M. loridulus (Nantou) 0 982 1.632
24 18° 0.39°
48 , 2¢ 0.03°
72 2¢ 0.03¢
96 0e 0e
M. transmorrisonensis 0 92a 1.38*
24 640 1.08°
48 18° 0.23¢
72 16¢ 0.21¢
96 6° 0.07¢

ab.c: Means with the same letter within the same entry in the same column are not
significantly different at 5% level.

Both germination percentages and GRI for the seeds of #. /lorideulus from both Taitung
and Nantou counties were remarkably decreased after aging for 24 hours. It was al-
most no germination for these two entries after aging for 48 hours. X
transmorrisonensis was more tolerant to aging treatment in a moistened state than
M. floridulus. The former still had the abilty to germinate after aging in a moistened
state for 96 hours. ‘

The results indicated that the germination ability of #Zscant/us seeds were sig-
nificantly decreased 6 months after storing under ambient condition. However, the
germination ability was not affected when the seeds were stored at 4°C for up to 24
months. Oliveira and Mastrocola (1987) reported that the germination ability of some
tropical forage species was not significantly affected after the seeds were stored at 22
°C for 11 to 12 months. Delouche and Baskin (1983) indicated that the aging treatment
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could be used to estimate the storing potential of seeds. The results showed that no
effect was observed when the seeds were aged in a dry state at 40°C for 96 hours.
However, significant effect was observed after the seeds were aged in a moistened
state at 40°Cfor 24 hours. Hsu (1990) reported that germination ability and salt toler-
ance of Miscanthus seeds were decreased after aging at 35°C and relative humidity of
90% for 1 to 4 weeks.

Based on the results obtained, the germination ability of #zscantfus seeds was
significantly decreased after storing in an ambient condition for 6 months. No germi-
nation was observed 12 months after storing in the ambient condition. In nature, the
seeds of Miscanthus spp. are dispersed by wind during the matured stage in winter.
The seeds might have a chance to germinate and grow under conditions of rain and
warmer temperature in the next spring. If the seeds did not have chance to germinate
in the next spring, the seeds might lose their germination ability. When the seeds ger-
minate in spring and grow through the summer, the plants will have a better chance to
survive through the dry and cold winter and maintain their dominant distribution in
the natural ecosystem.

Acknowledgement

The author would express his thanks to the National Science Council, Republic of
China for the finaneial support of this study (NSC 80- 0409- B061-03).

Reference

Association of Official Seed Analysts. 1981. Rules for testing seeds. J. Seed Tech. 6 (2):
1-125. '

Delouche, J. C. and C. C. Baskin. 1973. Accelerated aging techniques for predicting the
relative storability of seed lots. Seed Sci. and Technol. 1: 427-452.

Hsu, F. H. 1985. Temperature effects on seed germination of #zscantius spp. J. Tai-
wan Livestock Res. 18(1): 143-157.

Hsu, F. H. 1986. Germination of forage and native grass species in Taiwan. J. Taiwan
Livestock Res. 19(2): 87-97.

Hsu, F. H. 1988. Effects of water stress on germination and seedling growth of
Miscanthus. J. Taiwan Livestock Res. 21(1): 37-52.

Hsu, F. H. 1989. Effect of light quality and duration on seed germination of #zscantleus
species. J. Taiwan livestock Res. 22(1): 21-37.



152 Seed Longevity of #zscanifus Species

Hsu, F. H. 1990. Effects of salt stress on germination of #Zscant/us species and the
physiological response to salt stress. J. Taiwan Livestock Res. 23(2): 113-124.

Hsu, F. H. and C. H. Chou. 1992. Inhibitory effects of heavy metals on seed germination
and seedling growth of #Zscantfus species. Bot. Bull. Acad. Sin. 33: 335-342.

~Hsu, F. H.,, C. J. Nelson and A. G. Matches. 1985. Temperature effects of germination of

perennial warm- season forage grasses. Crop Sci. 25: 215-220.

Oliveira, P. R. P. De. and W. G. Cochran. 1987. Seed longevity in tropical forage grasses.
Herb Abstr. 57. # 1399.

Snedecor, G. W. and W. G. Cochran. 1980. Statistical methods. 7th ed. The lowa State
University Press, Ames, Iowa, USA.



Fu-Hsing Hsu 153

rtERFEFHARD

A2 ®

WCHET :89F 1 H21H BESHEE:894E3H2H

w =

AEREE B T IEBRaT 5 (Miscanthus spp.) T8 TR BT HARRZ BIR - IRE G RKE
WiEH 1,600 ARCABE (M. Floridulus) BREEHR2,600 ARZEHTE(H.
transmorrisonensis) B4 B FEN EE RS EEAC RAEEEE50% )0 ~ 3 ~ 6 ~ 12 -~ 18
FK24EA%  BRBMATHREST  HRERTFEZERTHET » HBFINF6EARE
SR B 12(E B U L TR BT > MR il KT HRRZIF AR
2 BIIERMNSHBRITT 24 BH% > MRERSIRETT) - CEEFERREN TR 40
CHREBT(LERE 96 /\IE % - BHHETRFINGERANEE - BEEEBENK 40CT » KB
{LEEHE 24 /NEE % » HETRHF IENEENR(E - fER(LREE 48 /\Rie » HBF RTEL S &
I L A AT TIRAE 2 E LR - MR TR FRAREPVR BRI R T EAREE
RE_EMNEFRBHFERE  ROEAR  BELEHBTFRD -

BRgEE - TE - BEF -2 -BTE®G -

(WITBF R EZE SR ERBITITFIHREEE 997 57
@ITHREREE B G RERBITERHFYR





