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ABSTRACT

To study the relationship between the germination response and geographical distribution, the
seeds of Rumex acetocella were collected from nine sites (Taegwallyong, Alps lodge, Kans'ong,
Sokch ‘o, Chumunjin, Suwon, Taechon, Sukgok, Mokpo) of different latitudes and altitudes.

The populations of Rumex acetocella were subdivided into four groups based on the
characteristics of the seed germination. The first group of Rumex acetocella (Taegwallyong, Alps
lodge) germinated rapidly in early spring, the second group (Suwon, Taechon) in late summer
through early autumn, and the third group (Sukgok, Mokpo) slowly in late autumn with various
conditions, The thermal time values needed for the germination rate of 10% to 60% for these three
groups indicated that the germination rate was low at the lower latitude, while it was increased as
the latitude elevated. The population of the fourth group (Kansong, Sokcho, Chumunjin)
showed the narrow optimum temperature range of germination response and the highest thermal
time value to germinate 10% to 30% of seeds. The seeds in the high latitude region with rela-
tively mild winter germinated synchronously in early autumn,

These different germination responses of Rumex acetocella to geographic variations were thought
to be an ecological strategy to survive in different environmental conditions.

Key words : Geographical variation, Germination response, Rumex acefocella, Temperature

regime, Thermal time
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Fig. 1. Germination behaviors of the nine seed populations of Rumex acetocella L. in a test system.
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The dotted lines show the courses of temperature change, and hatched bars, the maximum ger-
mination percentage under IT or DT regime, obtained after the seeds were additionally
subjected to alternation temperature of 12°¢(17h) and 24°C (7h) after IT regime, or 250 after
DT regime, for 7 days.
Tg: Taegwallyong, Ap: Alps lodge, Sw: Suwon, Tc; Taechon, Sg: Sukgok, Mp: Mokpo, Ks:
Kansong, Sc: Sokcho, Cm: Chumunjin, IT; Increasing temperature, DT Decreasing tempera-
ture.
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Table 2. Effects of temperature on the germination rate (%) of the Rumex acetocella L. seeds in nine
local populations

Temperature (C)

Population — -

6 8 12 16 20 24 28 32
Taegwallyong 9 28 53 60 54 58 34 28
Alps lodge 29 70 68 82 79 51 34 27
Suwon 15 30 60 64 78 68 59 57
Taechon 21 45 88 83 85 85 60 52
Sukgok 10 34 70 68 71 74 53 46
Mokpo 23 52 62 61 71 68 43 24
Kansong 8 21 40 35 38 23 17 12
Sokcho 9 15 16 31 33 35 14 12

Chumunjin 10 24 56 80 59 58 41 29
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Table 3. Parameters of linear regressions of the germination rates for the subpopulations characterized
by 10~60 % germination

Population Subpopulati-on Thermal time Base temperature r?
(% germination) (Kd) (c)
10 54 4.78 0.9967
20 71 2.67 0.9907
Tagwallyong 30 82 2.31 0.9946
40 87 2.85 0.9996
50 119 2.06 0.9678
60 - - -
10 53 2.07 0.9765
20 75 —0.13 0.9966
Alps lodge 30 85 —0.52 0.9913
40 109 —2.19 0.9838
50 131 —3.31 0.9787
60 135 ~2.11 0.9746
10 42 5.81 0.9820
20 51 5.12 0.9670
Suwon 30 57 5.10 0.9558
40 70 4.71 0.9566
50 85 3.67 0.9642
60 90 3.65 0.9890
10 43 5.80 0.9719
20 46 5.59 (0.9844
30 49 5.25 0.9880
Taechon 40 51 5.41 0.9716
50 57 4.82 0.9816
60 62 4.03 0.9724
10 34 7.39 0.9636
20 35 7.84 0.9583
30 39 7.35 0.9717
Sukgok 40 43 7.30 0.9762
50 46 7.30 0.9743
60 52 7.05 0.9743
10 36 5.44 0.9752
20 38 6.11 0.9878
Mokpo 30 40 6.82 0.9864
40 44 6.58 0.9886
50 61 4.74 0.9823
60 76 5.03 0.9956
10 68 2.24 0.9995
20 83 1.44 0.9965
Kansong 30 151 —1.59 0.9816
40 - - -
50 - - -

60 - - -
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Table 3. Continued
Population Subpopglation Thermal time Base temperature r?
(% germination) (Kd) (c)
10 89 0.22 0.9982
20 97 0.48 0.9999
Sokcho 30 145 ~2.31 0.9915
40 - - -
50 - - -
60 - - -
10 74 3.82 0.9796
20 85 3.36 0.9943
Chumunjin 30 96 2.80 0.9829
40 118 1.11 0.9873
50 135 1.33 0.9696
60 - - -
100
80
R
c -
o 60
=
o
£
£
5 401
O
20
0 30 60 150
Thermal Time

Fig. 2. Relationship between the cumulative proportion of germination and the required thermal time
of the subpopulations in nine collected sites.
Sg: Sukgok, Mp: Mokpo, Tc: Taechon, Sw: Suwon, Tg: Taegwallyong, Ap: Alps lodge, Ks:
Kansong, Cm: Chumunjin, Sc: Sokcho.
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A dolE E & A 29, wolE ¢3 thermal timed] 8 7% 52 ¢ & Uvtn
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I Ed 2= o3 FA 22 FHRE ] EXiRe} YR A oAV deEHgE ¢
F e, wold] 8 7E & thermal time# seed population®] €A X &= wola]7]e] ¥
°ol& XAEste= WM E T BAH Ak a A
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SZ27} sAEbE A wolrl AXE NA TR, o] F AATE TAFAM 27HE7R BIE34
FAAH wolrt dolube Aoz AZET AW 15 &ate Aga B AT A
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