Korean J. Ecol. 15(4) : 337~344, 1992

AtslE ALtRRlo] o|xiHo| 2 oty

zgs-d 4
FEE LR EL L e

Secondary Succession and Species Diversity of
Pinus densiflora Forest after Fire

Cho, Young-Ho and Woen Kim
Department of Biology, Kyungpook National University

ABSTRACT

A study on the secondary succession and species diversity was conducted at burned sites of
which Pinus densiflora forest and its floor vegetation was almost destroyed by the forest fire in the
Mts. Todok, Sansong and Palgong from 1977 to 1986.

The changes of vegetation during period the first year to 11th year after fire occurred
Miscanthus sinensis var. purpurascens — Miscanthus sinensis var, purpurascens-Lespedeza cyrtobotyra —
Lespedeza cyrtobotyra — Lespedeza cyriobotyra-Quercus serrata community. The biological spectra
based on SDR;(%) and SP(%) were H-D;-Rs-e types. The species diversity generally
decrease from Miscanthus to Lespedeza stage and reached minimum at stage of Lespe-
deza, and after that a little increase for Lespedeza-Quercus stage. The species distri-
bution curves showed a decrease from Miscanthus to Lespedeza stage and slight increase
at Lespedeza-Quercus stage in evenness,
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o ZAIA I, AEEHAC B A BE4 e Ay 2 E9 Ho] ol #al ARIHH oA,
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B E Ao ¥slsh S adhd L ol fre HelAU Y AEH FAEH et A
Ao] Qlh(Whittaker; 1965, 1972, Pielou; 1966a, b, MclIntosh: 1967, Peet: 1974).
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Fig. 2. The climate-diagram of Taegu for 39 W (e=H’ /log S), $8% A4 (dominance i-

years from 1951 to 1989.
2t 7.
a8 n oA e dolr ] 984 Whittaker(1972)7F A& S5 —thopd H S
2GSRI o] Z4 9] HF7)&7)1(As=S /log S, —1logS V) & & 51t}

ndex) & Simpson(1949) W (C=YPi2)o =2 z}

o o

HALHE U YUY =Y
23k F Arhdsol me 44l WEE 4Wu7) Aa 1 2Pl $UES MY Be F

100
T T ——_, T T o
J——
o Q
o v
- ™ v
8 /2
c L]
© [ A
£
g 50 N
he A [o]
=
k-] e
AT N a
g [ ] 2§ ﬁ A [ ]
g R 4
o
A
o [l 1 1 i 1

Yrs. after fire

Fig. 3. Variation of the summed dominance ratio(SDR;) for major constituent species in
the burned sites.
O : Miscanthus sinensis var. purpurascens, W : Pueraria lobota, ~7 . Quercus serrata,

@ : Lespedeza cyrtobotyra, A . Quercus dendata, 2 : Carex humilis var, nana.
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Table 1. The life-form spectra based on SDR3(%) and SP(%) in the burned sites.

Life 1st 2nd 5th 7th 11th(yr.)
form SDR; SP SDR; SP SDR3 SP SDR3 SP SDR; SP
M 19.7 5.8 24.4 14.3 23.8 17.1 21.8 14.6 28.2 14.6
N 20.8 13.5 20.8 14.3 22.4 17.1 21.8 17.1 21.3 12.2
Do H 39.4 46.2 40.4 42.9 35.6 34.1 28.7 31.7 26.5 29.3
G 15.1 19.2 11.1 18.4 11.3 17.1 22.7 29.3 19.2 34.2
Th 5.4 15.4 3.3 10.2 6.9 14.6 5.2 7.3 4.9 9.8
Dy 46.0 51.9 43.9 49.0 39.4 48.8 51.0 46.3 48.3 51.2
D, 5.1 5.8 5.5 6.1 7.2 7.3 4.6 7.3 2.5 4.9

D Dy 26.0 19.2 26.5 20.4 28.8 19.5 27.2 22.0 23.9 14.6
Dy 22.9 23.1 24.1 24.5 24.6 24.4 17.2 24.4 25.4 29.3

Rs 25.2 19.2 22.6 18.4 18.9 14.6 30.0 29.3 29.0 317
R R4 3.6 3.8 2.4 4.1 4.8 2.4 2.6 2.4 1.1 2.4
Rs 71.2 76.9 75.0 79.6 76.3 82.9 67.4 68.3 69.9 65.9

e 40.7 44.2 44.3 46.9 52.3 56.1 55.3 56.1 58.8 58.5
b 3.6 11.5 6.3 10.2 8.6 9.8 13.7 14.6 13.6 12.2
t 18.2 7.7 21.7 6.1 8.3 7.3 17.7 4.9 12.4 7.3
1 18.8 11.5 14.5 10.2 12.6 9.8 6.6 7.3 4.4 4.8
G p 3.0 1.9 1.9 2.0 4.8 2.4 2.6 24 1.1 2.4
pr 10.5 15.4 7.8 14.3 7.4 9.8 0.3 2.4 6.8 9.8
ps 3.0 3.8 24 6.1 4.9 2.4 0.2 2.4 1.7 24
r 2.3 3.8 1.1 4.1 1.0 2.4 3.6 9.8 11 2.4
Biological type H-Di-Rs-e

Note: Do; Dormancy form(M: Mega & Mesophanerophyte, N: Nanophanerophyte, H: Hemicryptophyte,
G: Geophyte, Th: Therophyte), D: Disseminule form(1: Anemochore & Hydrochore, 2: Zoochore
& Brotochore, 3: Mechanical propulsion, 4: Clitochore), R: Radicoid form(3: 10i>d, 4: Runner
and /or Struck root, 5: Tuber, Bulb, Corm, Soil root), G: Growth form(e: erect, b: branched, t:
tufted, 1: liane, p: prostrate, pr: partial rossete, ps: pseudo-rossete, r: rossete form).
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s8¢ AYY(e) oz HYY 4L AU} FF0A F5 HD Rye FO.2 13 5 7
shdsol e 2 Wae gl o, A8 F 1A R A EM)o] AL
WAFA B R o Bk ol Holst Aagel e wEFe) $HES B Soheted
7191 gtk 42 Th(Table 1).

ol4bel At ©](1980), 2 ©1(1982), 2 7 (1983) % =} A (1991) 8] B9} FAI
% ol gict.

E oy 9 SEE—-cidd J4

Zrhky AFE 28 £ 1dAel 13622 Hud 293 3 Fx st 589 Ixe
T8 @ANA 0.982 HA £2F F A -SHFUE T AN e ot Ftete B F
ol EFVFFFOE Holrl A% IYHA WA Dol AT ES FAY HeE Alm
gt 754 AseE F09Y AL A Adoldn 2+ AFe wie FEgolAnt
(Table 2, Fig. 4).

o)4te] A= Shafi®} Yarranton(1973)¢] Ontario3= 2] Cochranex] 9 ¢] 4tglx]ol A FohF

Table 2. Indices of species diversity(H’), evenness(e) and dominance(C), and average slope of domi-
nance-diversity curve(As) in the burned sites,

Year H e C As
1st 1.36 0.81 0.07 21.7
2nd 1.20 0.75 0.10 18.6
5th 0.98 0.61 0.24 14.2
7th 1.20 0.75 0.09 13.0

11th 1.20 0.75 0.09 14.4
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Fig. 4. Variation of the indices of species diversity(@—@—@), evenness(A—aA—a) and domi-
nance(O—0O—C_) in the burned sites.
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Fig. 5. Dominance-diversity curves in the burned sites at the differented times. Ordinate is the logar-
ithm of relative cover for species.

H R
WA 2ol X E Qe BHAL AA R BEAA 19775 E 19861374 B A §
AR ekl 2uFA D G el uE F 1AM, 294, 5dH, 74 2 11dA He A
28 ER2E 5] ool H43t Frhakyel WalE 2SR
Ashxe) AAdshs o oAl - e~ e - e - S AU E eI ol F e

o N?N

Furzees ojAddelrt 1YY Aow o gurh 48Y £4L HD, Ree WO 443 &
Aad o] mE Wile gldch

o

0.
J

FoRA B8 A4E W) F A E Fasth 58 23U $UEs} Fohse
A o] tha F7hehe Aol AL PHEAFE Wl AHE YrhhTh $UE -y 2
de) HF 71 B8 F ool Y £7)olE Ba T} S ol Fol e Y A ol9

o},



December 1992 Cho & Kim : Secondary Succession of Pine Forest Postfire 343

ABEH

Ahlgren, 1.F. and C.E. Ahlgren. 1960. Ecological effects of forest fire. Bot. Rev.
26:483-533.

Auclair, AN, and F.G. Goff. 1971. Diversity relations of upland forests in the Western
Great Lakes area, Am, Nat. 105:499-528.

Cho, Y.H. and W, Kim, 1983. The secondary vegetation and succession of the forest fire
area of Nae-Hak dong, Mt. Palgong. Korean J. Ecol. 6:22-32.

Z93 -4 9 1991 AskE x=EAb AuRge) 71N HEI Eriekdy. A x|,
14:15-23.

Hanes, T.L. 1971. Succession after fire in the chaparral of southern California. Ecol.
Monogr. 41:27-52.

FRAE. 1941, bl o (U AR HE-E2 HAKEEE 23(10):10-13.

Hong, S.W., Y.C. Han and Y.K. Choi. 1968. Some effects of fire on vegetation, soil and
soil microflora adjacent to DMZ in Korea. Kor. J. Bot, 11(4) :9-20.

Horn, H.S. 1974. The ecology of secondary succession, Ann, Rev. Ecol. Syst. 5:25-37.

P - ol F e, 1982. 4hElA x| o] A A3 Hol A AYehaty A7 FE R, 5:54-62,

oy

oy

=

A ZPEL 1984, AP AstH R o] AR A 7 23bH o), SAYENA], 7:203-207.
Ao 293 1986, BIAY] ASEH A 23 2x1He]. ARG =8

42:183-192.

Lee, 1.K, 1968. A study on the distribution of Pinus densiflora in DMZ area. Kor. J. Bot.
11:21-29.

o] . 1980. At3hA =] 9] 2xpH olol] At AF— 27| A AT Wl #Adle, ALY =
14:285-292.

MclIntosh, R.P. 1967. An index of diversity and the relation on certain concepts to diver-
sity. Ecology 48:392-404.

Monk, C.D. 1967. Tree species diversity in the eastern deciduous forest with particular
reference to north central Florida. Amer, Nat. 101:173-187.

BHE - KEAT, 1957 ATEMOBEEEL B . DEmHeas 3:4-11

Odum, E.P. 1971. Fundamentals of ecology. 3rd ed. W.B. Saunders Co., Philadelphia. pp.
144

Mgt - HE 3] 1981, x| obste] A AT Eokel] ul X ARl o $h4) ], 24:31-45.,

Peet, R.K. 1974. The measurement of species diversity. Ann. Rev. Eco. Syst. 5:285-307.

Pielou, E.C. 1966. The measurement of diversity in different types of biological
collections, J. Theoret. Biol. 13:131-144.

Pielou, E.C. 1966a. Species-diversity and pattern-Diversity in the study of ecological suc-
cession. J. Theoret. Biol, 10:370-383.

Pielou, E.C. 1966b. The measurement of diversity in different types of biological

3

2]



344 Korean J. Ecol. Vol. 15 No. 4

collections. J. Theoret. Biol. 13:131-144.

Shafi, M.J. and G.A, Yarrantion. 1973. Diversity, floristic richness, and species evenness
during a secondary(post fire) succession. Ecology 54:897-902.

Shannon, C.E. and W, Weaver, 1949. The mathematical theory of communication, Univ,
of Illinois Press. Urbana.

Simpson, E.H. 1949, Measurement of diversity. Nature 163:688,

Whittaker, R.H. 1965. Dominance and diversity in land plant community. Science
147:250-260.

Whittaker, R.H. 1972. Evolution and measurement of species diversity. Taxon. 21:213-251.

Yim, Y.J. 1977. Distribution of forest vegetation and climate in the Korea Peninsula. IV,
Zonal distribution of forest vegetation in relation to thermal climate. Jap. J. Ecol.
27:269-278.

F47)74d. 1989, F=te] 7IFE, M L.

(19928 79 1Y H5)



