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ABSTRACT

This study was conducted to examine the changes in the seed physical characters and germinative
properties of three tree species at three different storage times in order to determine the most suitable
storage time and condition. Seed physical characters and germinative properties were examined from
seeds of Fraxinus rlynchophylla, Zanthoxylum schinifolium and Staphylea bumalda that were stored at
-18C for 1, 3 and 10 years, and the growth performance and physiological characters of their seedlings
were analyzed. Seed physical characters and germinative properties showed significant differences
between three storage times as well as three tree species. Seed moisture content of E rhynchophylla
and S. bumalda and seed fresh weight of Z. schinifolium decreased with increase of storage time.
Storage time represented negative correlation with moisture content and fresh weight (r = 40.822, p <
0.01). Seed percent germination of Z. schinifolium and S. bumalda stored for 3 and 10 years decreased
less than 15% and 10.7% respectively. Mean germination times for seed of F. rhynchophylla, Z.
schinifolium and S. bumalda were delayed 11.9, 5.7 and 9.7 days after a storage time of 10 years,
respectively. However the growth and viability of seedlings didn't show a special pattern for storage
time and tree species.

Key words : moisture content, physiological character, percent germination, mean germination time,
viability
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Table 1. Changes in seed moisture content, fresh weight per 100 seeds and filled seed rate of three tree species according to

storage time of seed at —18°C.

Species Storage time Moisture content Fresh weight per 100 Filled seed rate
(year) seeds (g) (%)

1 7.11 £ 0.50° 2.81 + 0.06* 753 £42°

E rhynchophylla 3 5.51 * 0.40° 2.00 + 0.13° 40.0 £ 4.0°
10 4.81 £ 0.99° 272 £ 0.02° 920 £ 1.8°

1 7.14 £0.73° 1.53 £ 0.06° 90.7 £ 3.1°

Z. schinifolium 3 10.8 £ 1.22° 0.59 % 0.01° 28.7 £ 1.2°
10 7.99 + 0.60° 0.87 + 0.05° 38.0 + 4.0°

1 5.16 £ 047° 229 £ 0.11* 92.7 £ 3.1*

S. bumalda 3 446 + 0.23° 2.28 + 0.07* 953 £ 1.2*
10 424 £0.14° 2.07 £ 0.05° 94.7 + 2.3*

The different letters indicate significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Correlation coefficient between storage time and seed and germination characteristics of three tree species.

A. E rhynchophylla

PG MGT CVG GI MC FW FSR
ST -0.594 0.585 —0.631* —0.681* —0.745% 0.199 0.584
PG -0.339 0.426 0.966%* 0.351 0.058 -0.207
MGT —0.992#%** —0.516 —0.793%* —0.631* —0.269
CVG 0.600 0.814** 0.610* 0.238
Gl 0.554 0.194* —0.128
MC 0.282* -0.078
FwW 0.902%**
B. Z. schinifolium
PG MGT CVG GI MC Fw FSR
ST —0.623* 0.757** —0.736%* —0.587 -0.076 —0.426 —0.559
PG —0.593 0.611 0.983*** —0.641 0.959%** 0.988%**
MGT —0.997%** —0.472 0.262 —0.559 —0.611
CVG 0.486 -0.292 0.588 0.635
Gl -0.636 0.927%** 0.956%%*
MC —0.791** —0.681*
FwW 0.979%+*
C. S. bumalda
PG MGT CVG GI MC Fw FSR
ST —0.638 0.715* -0.319 —0.658 —0.689* —.822%* 0.244
PG —0.758* 0.278 0.999%** 0.833*= 0.462 —0.399
MGT —0.548 —0.776* —0.649* —0.542 0.389
CVG -0.261 0.048 —0.137 0.142
GI 0.845%* 0.493 —0415
MC 0.788** —0.761%*
FW —0.554
* k%

, ¥ and *** mean statistically significant at p<0.05, p<0.01, and p<0.001. ST: storage time; PG: percent
germination; MGT: mean germination time; CVG: coefficient of velocity of germination; GI: germination index;

MC: moisture content; FW: fresh weight; FSR: filled seed rate.
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Fig. 1. Changes of percent germination, germination index,
mean germination time(MGT) and coefficient of velocity of
germination(CVG) of the seeds of three tree species
according to storage time of seed at —18°C. Each bar
represents the mean and standard deviation of three
replicates. Fr: Fraxinus rhynchophylla, Zs: Zanthoxylum
schinifolium, Sb: Staphylea bumalda
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Fig. 2. Changes in relative growth rate of height and root
collar diameter of seedlings of three tree species according
to storage time of seed at —18°C. Each bar represents the
mean and standard deviation of 10 individuals.
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Fig. 3. Changes in chlorophyll content (SPAD values) and
chlorophyll fluorescence response (Fv/Fm) in the leaves of
seedlings of three tree species according to storage time of
seed at —18°C. Each bar represents the mean and standard
deviation of 10 individuals.
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Table 3. Correlation coefficient between storage time and relative growth rate and physiological properties of seedlings of

three tree species.

Relative growth rate

Species SPAD value Fv/Fm
Height RCD
E rhynchophylla —0.245 ~0.184 —0.396* —0.153
Z. schinifolium -0.216 -0.059 -0.326 0.575*
S. bumalda —0.047 0.206 —0.315 0.363

* mean statistically significant at p<0.05. RCD : root collar diameter.
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