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Germination Behaviors and Seed Longevities of Three Ulmus
Species in Korea

Jeong Ho Song*, Hyo In Lim and Kyung Hwan Jang

Division of Forest Genetic Resources, Korea Forestry Research Institute, Suwon 441-847, Korea

Abstract - This study was conducted to investigate temperature effect on seed germination behaviors and seed viability
changes by drying periods of three Ulmus species (Ulmus davidiana var. japonica (Rehder) Nakai, U. pumila L., and U.
parvifolia Jacq.) distributed in Korea. Statistical analysis showed that temperature had a significant effect on mean
germination time in three Ulmus species, but its effect on germination percentage was only shown in U. parvifolia (p<0.01).
U. davidiana var. japonica and U. pumila germinated relatively consistent in all temperature conditions, especially the latter
showed high germination behaviors in low temperatures (10-15C). U. parvifolia germinated well in high temperature (25C),
while this species rarely germinated in low temperature conditions (10-20C). The results confirm that seeds of U. pumila
and U. parvifolia are orthodox seeds which can be stored under 4-8% moisture condition, and U. davidiana var. japonica
seed is recalcitrant seed which is difficult to store for a long time. In conclusion, these differences of the germination
behaviors for three Ulmus species seem to be adaptive regimes of their natural habitats, respectively.
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Table 1. General information of three Ulmus species in Korea (Lee, 1993; Kim, 2007)

Species Regional distribution Flowering Fruiting Seed source
. . Mt. Odae-
U. davidiana var. japonica All provinces March April-May ae Sa.n
(Gangwon province)
. J -
U. pumila Northern provinces March May ( Galf;):vif(;riog\?i?lce)
. S i
U. parvifolia Central and Southern provinces  September October uwon city

(Gyeonggi province)
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Table 2. Germination behaviors of three Ulmus species
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Species Temperature (C) Germination Mean Germination Germination Rate
P P percentage (%) Time (days) (ea./day)
10 36.0(95)" 27.8(14) 0.38(106)
U. davidiana var. 15 44.7(41) 15.8(16) 0.72(57)
Japonica 20 44.4(28) 13.1(19) 0.88(45)
25 38.9(58) 13.2(16) 0.77(35)
10 89.0(4) 4.8(13) 5.27(13)
15 85.0(7) 2.7(18) 8.87(20)
U. pumila
20 74.0(10) 1.3(42) 15.90(35)
25 84.0(8) 2.1(6) 10.17(10)
10 1.0(200) 12.0(0) 0.02(200)
o 15 4.0(82) 6.5(13) 0.16(93)
U. parvifolia
20 19.0(43) 5.8(10) 0.96(50)
25 56.0(15) 4.9(8) 3.30(19)

( )* . Coefficient of variation.
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Fig. 1. Effect of temperature on seed germination of three Ulmus species. A. U. davidiana var. japonica; B. U. pumila; C.
U. parvifolia.

Table 3. Values of analysis variance for germination behaviors on temperature of three Ulmus species

Species Germination percentage  Mean Germination Time Germination Rate
(%) (days) (ea./day)
U. davidiana var. japonica 0.08 25.89" 0.12
U. pumila 0.14 13.517 2.70
U. parvifolia 113.00™ 19.39" 3.54

. Significant at p<0.01.
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Fig. 2. Effect of drying period on seed germination percentage and moisture content of three Ulmus species. Values that
do not share a common letter are significantly different from each other at P < 0.05; Duncan test after ANOVA. A.

U. davidiana var. japonica, B. U. pumila, C. U. parvifolia.
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