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On the Population Dynamics and Interspecific Competition of
Disporum smilacinum and D. viridescens (Liliaceae) in Mt. Nam Park

Min, Byeong Mee
Department of Science Education, College of Education, Dankook University

ABSTRACT

To clarify the ecological properties, and to predict change of understory vegetation of Mt. Nam
Park, population dynamics and interspecific competition of D. smilacinum and D. viridescens,
which grow in understory of deciduous broad-leaved forest and pseudo-annuals, were studied from
May 20 to May 30 1998.

The depth of litter layer, soil moisture content, soil organic matter and soil texture were
surveyed in 18 populations (15 D. smilacinum populations and 3 D. viridescens populations). Mean
litter layer of D. smilacinum population was thinner than that of D. viridescens population. The
contents of soil moisture and organic matter of D. smilacinum population were lower than that of
D. viridescens population. The D. smilacinum growed in broad range of soil texture but D.
viridescens in loamy soil. Because D. smilacinum could tolerate more broad range of soil moisture
and soil texture than D. viridescens, the former covered the herb layer in earlier stage and the latter
introduced in later stage when rhizome could grow easily.

The numbers of individual in two marginal parts were smaller than that in center in same D.
smilacinum patch. And the total numbers of individuals grown in (10 X 10) cm were from 0 to 12.
The rhizome (subterranean runner) weight, rhizome length, root weight, shoot weight, leaf weight
and leaf number per subquadrat (cell) increased along the number of individual, that is, increased
from marginal part to center. But rhizome weight and rhizome length per individual were vice
versa. Therefore, the individuals in marginal part reproduced longer and stronger asexual
propagules than that in center. ,

The distribution pattern of D. smilacinum was contageous and that of D. viridescens was random
or regular. Therefore, population growth of former was independent on density and that of latter
was dependent on density. The distributions of size-class showed normal curves in two population,
but the curves based on data of total dry weight showed positive skewness and those of leaf num-
ber showed negative skewness The correlation coefficient (CC) values between the properties of
each organ were high in two population and significant at 0.1% level. The CC values of D. viri-
descens were higher of the two. Therefore, the former allocated the energy to each organ stable.
The rhizome depth of D. viridescens was 2 times deeper than that of D. smilacinum. And rhizome
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length and weight of D. viridescens were longer (2 times) or heavier (4 times) than those of
D. smilacinum. The patch size of D. viridescens increased 60 cm per year and that of D.
smilacinum 30 cm. On this results, the intrinsic increase velocity of D. viridescens patch was 2
times faster than that of D. smilacinum, therefore, on the competition, the former had an ad-
vantage over D. smilacinum. The reason why D. viridescens defeated D. smilacinum resulted

from that the leaf area of former was 4 times broader than that of latter.
In Mt. Nam Park, it was thought that two Disporum population would change with the 3

types of environmental change as followings.

First, no human impact and increase of soil moisture content resulted in increase of D.

viridescens population. Second, mild human impact and similar condition of soil moisture con-

tent resulted in slow increase or no changes of D. smilacinum and D. viridescens population.
Third, severe human impact and dry condition resulted in decrease or vanishment of two Dis-

porum populations.

Key words: D. smilacinum, D. viridescens, Soil moisture, Competition, Distribution pattern,

Size-class, Rhizome, Correlation coefficient, Population.
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Fig. 1. Map showing the study area,
; Area for the soil factors of D. smilacinum and D. viridescens population

1 ; Site for the population dynamics of D. smilacinum,
2 ; Site for the competition between D. smilacinum and D. viridescens population
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Fig. 2. Schematic diagram of quadrat for the D.
smilacinum population,
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Table 1. Soil properties of D. smilacinum and D. viridescens population

. Properties
Population
e D. smilacinum D. viridescens
No of population surveyed 15 3
Depth of litter layer (cm) 6.3+4.6 (2.3~10.1) 7.1+5.9 (2.2~13.0)
Soil texture sand~clay loam

Soil organic matter (%)
Soil moisture content (%)

10.2+6.4 (6.6~15.8)
27113 (14~40)

11.0£5.3 (7.5~15.9)
38+10 (30~45)
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Table 2. The number of D. smtlactnum in each cell
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Serial Cell No. Serial Cell No
Quadrat No, 1 2 3 4 total Quadrat No, 1 2 3 4 total
1 0000 O 41 0 411 3 18
2 1000 1 42 612 5 5 28
3 0000 O 43 5883 24
4 1100 2 44 9567 27
5 2210 5 45 12658 31
6 0001 1 46 51210 8 31
7 0001 1 47 3467 20
8 0201 3 48 4775 23
9 0511 7 49 9388 28
10 0422 8 50 10097 26
11 1215 9 51 52711 25
12 3134 11 52 7223 14
13 5505 15 53 6424 16
14 1417 13 54 5247 18
15 5533 16 55 5435 17
16 3613 13 56 6968 29
17 5962 22 57 4 212 4 22
18 8 4710 29 58 37611 27
19 6 845 23 59 410 5 2 21
20 5854 22 60 6562 19
21 910 710 36 61 7302 12
22 8 4 712 31 62 34212 22
23 8656 25 63 3633 15
24 5255 17 64 2130 6
25 6666 24 65 0201 3
26 4758 24 66 2012 5
27 5478 24 67 0034 7
28 7995 30 68 1523 11
29 6537 21 69 1220 5
30 5433 15 70 1125 9
31 11 854 28 71 0010 1
32 10 810 5 33 72 2210 5
33 8683 25 73 0020 2
34 126 68 32 74 0002 2
35 1010 8 6 34 75 0000 O
36 6164 17 76 0100 1
37 3777 29 77 0000 0
38 6575 23 78 0001 1
39 5537 20 79 0010 1
40 4576 22 80 0000 O
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Fig. 3. The quantitative changes of each organ of D. smilacinum along to the serial quadrats (per quadrat).
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B AAA (specific leaf

Table 3. The dispersion pattern of two populations

D. smilacinum

D. viridescens
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Table 4. Poisson distribution of two populations
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Formula

Population

D. smilacinum

D. viridescens

¥2-test
Morisita Index (Id)

53.14 (significant at 0,001 level)

1.31

0.85 (not significant)
0.69
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Fig. 5. The frequencies of size class of two populations, D. smilacinum and D. viridescens.
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Table 5. The correlation coefficients among the organs in D. smilacinum population

Rhizome Root Shoot Leaf
Attributes - ; - T ;
Number Length  Weight Weight Length  Weight Number Area Weight
Rhizome Length 0.621
Rhizome Weight 0.725 0.790
Root Weight 0.560 0.612 0.734
Shoot Length 0.538 0.517 0.694 0.700
Shoot Weight 0.566 0.589 0.802 0.800 0.914
Leaf Number 0.576 0.536 0.666 0.814 0.744 0.765
Leaf Area 0.676 0.699 0.864 0.804 0.839 0.917 0.794
Leaf Weight 0.667 0.710 0.888 0.842 0.823 0.932 0.807 0.980
Total Weight 0.684 0 737 0.927 0.909 0.816 0.925 0.813 (0.946 0.974

Table 6. The correlation coefficients among the organs in D. viridescens population

Rhizome Root Shoot Leaf
Attributes - - P - -
Number Length  Weight Welght Length Weight  Number Area Weight
Rhizome Length 0.735
Rhizome Weight 0.630 0.902
Root Weight 0.590 0.844 0.945
Shoot Length 0.729 0.849 0.858 0.862
Shoot Weight 0.588 0.853 0.930 0.937 0.927
Leaf Number 0.762 0.792 0.751 0.653 0.839 0.705
Leaf Area 0.766 0.907 0.929 0.907 0.926 0.897 0.856
Leaf Weight 0.719 0.910 0.957 0.940 0.930 0.946 0.815 0.983
Total Weight 0.640 0.894 0.980 0.980 0.910 0.973 0.740 0.946 0.979

Table 7 The propertles of each organ in two populatlons

Populatmn v

Characters D. smilacinum(S) D. wrtdescens(V) /8
Density (individuals /m?) 204 9% 0.48
Rhizome depth (cm) 15+ 1.2 3.3+ 26 2.20
No. of rhizome per idividual 1.50+ 0.60 1.60+ 0.64 1.07
Total length of rhizome per individual (cm) 23.02+ 17.18 39.82+ 27.38 1.73
Length of rhizome (cm) 14.77+ 10.91 29.28% 15.42 1.98
Total weight of rhizome per individual (mg) 84.89+ 56.86 340.76 +246.36 4.01
Weight of roots per individual (mg) 117.15+ 53.22 368.23+252.88 314
Length of shoot (cm) 17.63+ 4.78 36.31+ 10.14 2.00
Weight of shoot (mg) 49.54+ 27.57 366.44+231.38 7.40
No. of leaf per individual 6.15+ 1.45 9.06%& 1.72 1.47
Leaf area (cm?) 32.15+ 17.22 129.01+ 66.82 4,01
Weight of leaf (mg) 84.26+ 44,30 335.58 +191.47 3.98
Total weight per 1nd1v1dua (mg) 335.93+169.64 1, 417 63+937 50 4.22
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Table 8 The properties of each organ of flowering plants in two populations

Population

Characters D. smilacinum(S) D. viridescens(V) v/s
No. of rhizome per idividual 2.00 0.43 214+ 0.3 1.07
Length of rhizome (cm) 15.23+ 10.60 36.97+ 14.45 2.43
Total weight of rhizome per individual (mg) 137.27+ 67.18 747.57+203.23 5.45
Weight of roots per individual (mg) 164.55+ 43.74 929.86+180.02 5.65
Length of shoot (cm) 2314+ 3.7 50.43+ 3.39 2.18
Weight of shoot (mg) 84.18+ 31.53 787.14+157.72 9.35
No. of leaf per individual 764+ 1.15 10.29+ Q.70 1.35
Leaf area (cm?) 50.54% 19.61 233.27+ 28.45 4.62
Weight of leaf (mg) 134.91+ 50.96 660.71+ 95.74 4.90
Total weight per individual {mg) 520.91£178.92 3,124.86+550.67 6.00

H 2

FAEde] A 5E4S ] fske 284
Ao fEA AEQ ofrivdEe EdrivelE ggez
A A BA4S megozs gE sl
OE olE MALY THY T AAE 4 2 49
stk sksidt.

F AN EFRE &, 495 FA, ESEE
& RESY 2 BEAS AR 2R o7 yeiAE
o] BEY S SqidelEgy A Hstd 9dE
o] gk, EUTTHo] How, BN tgd AR
UErstTh ol Aol ofahd of7juelst @A o
gk Ao Fol yo Zejrivgry wA Fehe 34
gozs dA /Mg WE WAL AAFA glen, E9f
ZIdele 87 felsA =¥ 2 HE og ez
Azt ATt

of 71zl HER WelA FHEZRE FUHEE oy
Sr2 gudy Awr) Ftees 7 73
A7y 7kttt 28y A AsEe] dojot A
& 2 dolrh. wEk FAFH FEEY AAE F
Fof ART A3 749k AsHE AAshe o
wrh ol 54L& HFte] FHog Zulsley
ol Ze8 AoR gAYt

AHE AGelA of7lvgs o7yl AR ¥+
HERE ZAGE A3 e JFEEE, $Ae 72
9 F2 FHEEE e AoZ YEyth wekA o)y
Ul el FaAstA ARGt ForskA g o
Uge U9EYEHA 202 B £ 9ot o7y
b oi7ivele ANd HE Byxe gegkgor A
X gEAW AEFE /1Fo2 ¢ ¥ B¥XE po-

4o T o2 of o

sitive skewnessE, G40 9% 71 negative skewness
£ e
3, EGEHOREH AsAY ol orurn
eli7ivdelel Aol 2 v ZAA AA3Z AUt @H
A AR e F AATAAM A FASAA T
A&7 9 Zolgt AEFE oyl Zgos Zz 2
W4 ou AAG gokth olE s A2 8 o Fofy)
dazee 450 22 ol o 60 om, oj7Ltelel A
& oF 30 om A & e Ao et mery
R E L il Ao Hgte] JFuke &
7b £x7F o 2 Wiz FAHSUT
RO G FAHs ojrive B S
Z7ee 3 7K FHE dNE AeE FHHUG. A
A, Aol Y EYY o] AAl B} oA H
A71ve] AAFE FEER F7heta old] wEh ol
Zivte] A wE S22 FHE Floldh B4, Azt
Aolut Egiel dAe fAHE A4 orivey HF
Hel F7tEEE ol =AY, 7t HE7 fAle
o A% AAE FE Ut AA, A7) AR
T Eo] iz HE of7jvele Sej7ivE A
T MAE gl Aoz Hadd.
o gE s
MEEEA. 1985, M&A] Fd=2] e AT 325.
AR 1978, @S ATEY] Fside o2 el &
gt A MEEEAEIA. 134p.
YA, Fad. 1998, Ag Gaade 4w &4
HShE] AEAF “AME @t A Al Uit e gt
A Qs 1 B4” pp. 1-20.
Begon, M. and M. Mortimer. 1986. Population ecol-



October 1998

ogy. Blackwell Scientific Publications. Oxford.

Day, P.R. 1965. Particle fractionation and particle
-size analysis. In C.A. Black (ed), Methods of Soil
Analysis, pp. 545-567, Part 1, American Society
of Agronomy, Madison, Wis.

Harper, J.L. 1977. Population biology of plants. Aca-
demic Press, London.

Kawano, S. 1984. Population biology and demo-

Disporum Population Dynamics in Mr. Nam Park 663

graphic genetics of some liliaceous species. Kor.
Jour. Pl. Tax. 14: 43-57.

Silvertown, J.W. 1982. Introduction to plant popu-
lation ecology. Longman Group Limited. New
York.

White, J.L. 1985. Studies on plant demography. Aca-
demic Press. London.

(19984 74 104 H¥F)



