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Growth Characteristics and Demography of Polygonatum in-
volucratum and Polygonatum humile Ramet Population
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ABSTRACT

Growth habit and demography in a mature population of Polygonatum involucratum and Polygonatum
humile in Kanghwa island were studied for two growing seasons.

Shoots of two species emerged early spring from the growing apices of the underground rhi-
zomes which had persisted for up to 1~5 years. After flowering, the ramets produced two rhizome
buds at the shoot base. Because of the apical dominance in the rhizome system, a new rhizome
was developed from only one bud, an actual bud, and the other latent buds were suppressed so
that remained dormant. The latent bud produced a new rhizome only when the actual bud was
severed by the herbivores or by the physical obstacles. Therefore, the ramet number is not
increased by the new rhizome from the latent bud. However, new ramets could sometimes grow
from latent buds which had been produced more than a year ago. Production of these ramets was
main means increasing the ramet number and widening the potential zone of exploitation.

Annual growth of new rhizome internode was dependent on the ramet size. The larger the
ramet size. the longer the internodes. Ranges in internode length of mature ramets were 5.9~22.
5cm in P, involucratum and 4.8~11.2cm in P. humile.

Frequency distribution of ramet size showed the normal curve pattern of which the intermediate
size classes were the most predominant. It was because new ramets were produced by old
ramets, not seedlings.

Changes in size class of each ramet were noticeable after a year in small size-classes. Small
ramets replaced themselves with larger-sized ramet, while large ramets with similar-sized or
smallar-sized ramets.

Ramet numbers were average 0.82 and 1.14 times of those from the previous year in P. involuc-
ratum and P. humile, though there was between-site variation. Almost all the ramets in the quad-

rats were alive during the growing season. When the entire rhizome systems were excavated next
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spring, there were many rhizome segments without shoots, especially in P. involucratum.
Therefore, the decrease of ramet number in P. involucratum in probably due to the climatic factors

of winter.
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Fig. 1. Map showing the study site. Striped area indicates the study area.
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Fig. 2. The relationships between shoot weight and size index based on the leaf area in
Polygonatum involucratum (a) and P . humile (b)
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Fig. 3. Three representative growth types(A-C) of Polygonatum involucratum and £,
humile. A : The plants with developing actual bud and latent rhizome bud. This
type was the most abundant. B : The plants with severed rhizome bud. As the
developing actual bud was severed, the latent bud started the development. C:
The plants with developing latent bud at old nodes, New rhizome at old node
diverged from the previous rhizome direction bv an average of 90",

— : rhizome, O ; rhizome node. shoot scar of the past, 3 @ aerial shoot,
—: developing rhizome bud, — severed rhizome bud, < : latent bud.
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Fig. 4. Annual rhizome growth rate of the ramets in Polygonatum involucratum (a) and
P . humile (b). Each point and vertical bar indicate the mean+standard deviations.
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Table 1. Transitions matrix for Polygonatum involucratum and P. humile
The figures in the table specify the percentage of respecitive size class

YEAR 1(1989)
Polygonatum involucratum

Size
Class 1 2 3 4 5 6 7 8 9
1 12.5 4.8
2 25.0 37.5 12.5 4.8
3 50.0 37.5 23.8 6.7 2.4
4 250 25.0 12.5 38.1 2.4 3.6
YEAR 5 50.0 9.5 26.7 11.9 3.6 8.3
2 6 12.5 19.0 53.3 23.8 21.4 8.3
(1990) 7 10.0 50.0 46.4 16.7
8 3.3 9.5 25.0 50.0
9 16.7
10 100.0
11
12
YEAR 1(1989)
Polygonatum humile
Size

Class 1 2 3 4 5 6 7 8 9 10 11 12
50.0 66.7 11.1

1
2
3 22.2 133 12.5
4 50.0 33.3 33.3 20.0 188
YEAR 5 1.1 26.7 188 50 10.5
6 111 333 313 303 105
7 1.1 6.7 125 100 26.3 35.7
8 6.3 25.0 421 50.0 40.0
9 200 105 7.1 33.3 42.9

(1990)

10 10.0 20.2 28.6 100.0
11 7.1 6.7 14.3
12 14.3

AASZd e olgt 2 HFgo| dAsY 553 L 1Heg, 1 o3¢l 5F 1, 3, 4, 59
A& 50.0, 33.3, 33.3, 31.3%7} 1 v 294 St ed 1 ol SAlRME RE SH9
A Wzo]l gAY Polath o] o] L Fd9 guEV AT A F, Ay Tgoz
A7 g3Ae AL @74 2A9 Aold dig 7t A (plasticity) ) F 7 24 (Barbour e al. ,
1987), Q& A ( Erythronium japonicum), N7V} ( Disporum smilacinum) = Y E 7 B F( Dipsacus
lvestris) & B2 ¥ E Yeh AoH(Kawano, 1984 ; Werner and Caswell, 1977).
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Table 2. Population flux in Polygonatum involucratum and P. humile

Polygonatum involucratum Polygonatum humile
Quadrat No. 1 2 3 4 5 6 7 8 1 2 3 4 5 6
(a) No. of 33 24 45 44 35 53 40 60 34 30 39 15 16 30
ramets/m?(1989)
(b) No. of 22 20 26 47 11 38 3 92 34 26 52 17 21 35

ramets/m?*(1990)

(c) Net change —11 -4 —19 3 24 —15 —5 32 0 —4 13 2 5 5
(b—a)

(d) Rate of 0.67 0.83 0.58 1.07 0.31 0.72 0.88 1.53 1.00 0.871.33 1.13 1.31 1.1
increase (b/a)
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