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ABSTRACT

Arisaema robustum, which has the ability to change sex, was studied in a temperate broadleaf
forest of Sanseong-ri, Joongbu-myeon, Gwangju-gun, Kyonggi Province, Korea. The study, car-
ried out from 1993 to 1997, focused on population dynamics; energy budget among organs, size
distribution, mortality, the relationships between sex and size, seed production and germination
rate.

In terms of energy budget among the organs, the ratio of aboveground to belowground biomass
was 36.6 : 63.4 in non-female plants, and 81.4 : 18.6 in female plants. Also, in female plants, the
ratio of leaf to sexual organ biomass was 39.5 : 41.9. Therefore, the belowground ratio of female
plants was lower than that of non-female plants. Plants were classified into 8 levels relative to the
amount of leaf area by 100 cm?. The rates of the smallest and the largest classes were 49% and
1%, respectively, and population distribution by size was relatively stable. The mortality averaged
13.1% per year and decreased in inverse proportion to leaf size (6.6% in the smallest and 0.0% in
the largest size classes). Leaf areas were 64.1 £48.5¢cm? in non-flowering plants, 232.1+123.9 cm?
in males and 444.8+153.9cm? in females. The increase rates of leaf area per year varied from 1.
9% in plants changing from female to male, to 152.4% in plants changing from non-flowering to
female. But plants which remained female for 2 years showed a decrease of 34.7%. From this re-
sult, it is thought that the female plants invest more energy to reproduction than to vegetative
organs. The correlation coefficient (CC) value between plant size and the number of seeds
produced (0.55) was larger than the CC value between plant size and total seed weight (0.73). That
is, the larger the plant size, the heavier the seed produced. The germination rate increased along
with seed weight, and it was 95% in plants which were over 60 mg fresh weight/seed.

Key words: Arisaema robustum, Energy budget, Size distribution, Leaf area, Mortality, Seed pro-
duction, Germination rate, Sex change.
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Table 1. Ratios of dry mass of each organ of 4.
robustum population

Leaf Under- Sex
Blade Petlol Total

Nonfemale 213 153 366 634
Female 200 185 35 186 419

Sex

ground  organ
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Table 2. Correlation coefficients between leaf and corm
in A. robustum population

Leaf
Corm e - - e
Blade area Blade weight Petiole weight
Diameter 0.9 0.96 0.95
Weight 0.92 0.93 0.92
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Fig. 1. Size distribution of A. robustum polulation. Classes of leaf area (cm?) are 1: 0~100, 2: 100~200, 3: 200~

300, 4: 300~400, 5: 400~500, 6: 500~600. 7: 600~700, 8: 700~.
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Fig. 2. Mortality of A. robustum population along the
size classes and sexes, Classes of leaf area are the
same as Fig. 1.
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Table 3. Leaf size of individuals among sexes

Sex Leaf area(cm*) Rang‘ge(cm2 )
Non-flowering 64. 1+ 48.5 7.5~46().9
Male 232.1%£123.9 17.1~
Female 444.8+153.9

Hb 7 763 3
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Table 4. The changes of leaf size among sexes

Sex Leaf size
Non-flowering Male Female Ist 2nd Increase rate (%)
Ist = 2nd i 73.6% 278 78.7% 62.6 7.0
ist — - 2nd 119.3+ 55.6 162.6+ 76.0 36.3
Ist — — — 2nd 238.5+314.4 609.9+ 3.9 152.4
1st = 2nd 2121+ 92.0 202.7+127.4 234
1st — — 2nd i 402.1+ 97.3 508.3£179.7 26.4
2nd «— «— st 156.7£146.4 172.4+120.9 10.0
1st = 2nd 372.3x132.2 379.6%£212.4 —34.7
2nd +— — Ist 437.0+127.0 285.2+147.0 1.9
— ! increase, «< : decrease, = : same, 1st : first year, 2nd : second year.
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Fig. 3. Relationships between leaf size and seed weight (left), leaf size and the number of seed produced (right) in
A. robustum population,
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