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On the Flowering and Leafing Time of RhAododendron mucronulatum
and R. schlippenbachii along Elevation at Mt. Kwanak

Kim, Joon-Ho and Beung Tae Ryu

(Department of Botany, Seoul National University, Seoul)

ABSTRACT

Phenological developments, flowering and leafing times of Rhododendron mucronulatum
and R. schlippenbachii along elevation were studied at Mt. Kwanak, 629m high above the

sea level, in Seoul. Flowering and leafing time of the former were delayed at the rate of

2.3~3.3 days and those of the latter were of 2.0~3.0 days per 100m ascent. Phenological

changes of both plant species were closely correlated with minimum air temperature first,

and then soil water content and minimum soil temperature among the climatic factors.

Phenological difference caused by altitude and slope direction(southeast-northwest) among

the topographic factors was admitted at the high significance level,

ridgevalley was little.
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Fig. 1. Topographic profile map of the study area
at Mt. Kwanak, Seoul. Dotted lines indicate
the sampling courses.
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Fig. 3. Altitudinal changes of flowering and leafing times of Rhododendron mucronulatum
and R. schlippenbachii grown at the different slope directions of Mt. Kwanak.
Flowering (@) and leafing(Q) of R. mucronulatum and flowering (M) and leafing

() of R. schlippenbachii.
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Table 1. Regressions of Rhododendron mucronulatum and R. schlippenbachii along elevation depicted in
Fig. 3. F; flowering, L ; leafing and E ; elevation(m)

R. mucronulatum

R, schlippenbachii

SE-ridge
Flowering F=17+3.0E-107° F=18.4+2.2E-107*
Leafing L=10.442.0E-10"? L=16.642.3E-107?
SE-valley
Flowering F=1.14+3.2E-107* F =19.4+2.0E 107
Leafing L=10.2+2.0E 1072 L =16.5+2.0E 107
NW-ridge
Flowering F=3.44+3.0E-107* F=18.34+2.7E-102
Leafing L =5.84+3.3E-107? L=11.94+3.0E-107?
NW-valley
Flowering F=6.9+2.3E-1072 F=20.942.1E-107*
Leafing L=9.7+2.5E-107? L=16.0+2.3E-107*
N ol glek. =2t 100mel 200m Atelo] = x| ol Aol 2
{ o A A9 A
| o TR
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i o 3% 400m AAeNA AgAY Az} AFAAE ]
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Fig. 4. Changes of minimum air-(above) and soil- Aoz At Larcher (1980) £ # = 7] &9 W 3}7}
tempera ture(below) at 400m elevations z2A9 Az AFAAE AASS T nosz Qo
of NW-rid.ge(.) and SE.ridge((Q) during A9, 400m 2ES FEMES HEAT LA
the flowering of R. mucronulatum. .
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Fig. 5. Relationships between flowering-leafing of Rhododendron mucronulatum and R. schii-
ppenbackhii and different environmental factors: air minimum temperature(left), soil
minimum temperature(middle) and soil water content(right). Flowering(@) and lea-
fing(Q) of R. mucronulatum, flowering (M) and leafing((J) of R. schlippenbachii.

Table 2. Partial correlation coefficients calculated from multiple regression analysis. F;flowering, L;
leafing, A ; air minimum temperature, S ; soil minimum temperature, W ; water content of soil,
R2?; coeflicient of determination

Air minimum 5011 minimum Water content
temperature temperature of soil
R. mucronulatum
flowering 0.8137* 0. 2602* 0.6210*
(F=10.03--5. 14A--1. 1454-0. 50 W, R?=0.9801, p<0.05)
leafing 0. 5945% 0. 0036 0. 0583

(L=22.45-3.27A+4-0.145+4-0. 11W, R?=0.9451, p<0.10)

R. schlippenbachii

flowering 0. 9635%* 0. 6909%* 0. 9086%*
(F=22.60+3. 21A+0.7454-0. 31W, R2=0.9966, p<70.01)
leafing 0.6031* 0.2289 0. 3240

(L=16.81—3.21A+1.11S+0. 28W, R2=0.9205, p<0.25)

*p=0.05, **p=0.01

of Yeiste (Fig. 5). o] Aol ol ABAF(r=0.83~ A vt DAAA F=o] %ol oAy
0.98)7F &6 o wok sl Al sbAl AlFeclel i @Feclel ARATANG B Ak
SO M EEEL 28 Bede] AL AR & A4 2 2de A dFader w3

IN
o -
o
3

glet ol Fell Al ol g acle]l e A A set Hz, Had
vl o] gEin)el glexE delur] At HEME & veEkde A _8.‘21305 ;

¥ slel R4 MR (partial correlation coeffic- AAdzte] 713 AL FEFE, BgFY
ient)iF AbZelgluh(Table 2). - 2] H-2] 7] 4] 7] o] o] 2 gPo® PL & oz B, A
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59 O]ALOH;. a2l A o] ] A A7)e G A e (Went, 1953; Lindsey and Newman, 195¢),
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K
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Table 3. Analysis of variance for the flowering times of Rhododendron mucronulatum and R. schlippe-
nbachii
Rhododendron mucronulatum  Rhododendron \rhlzppenbachu
Source Degrees . N . — ——
of of Flowering Leafing Flowering Leafing
variation freedom — - — .
SS F SS T SS F S5 F
Slope direciion(S) 1 126 56%* 18 15%* 85 43%* 15 6*
Elevation (k) 5 2,258 201%%*1, 692 284%%* ], 202 124%** 852 66**
Ridge-valley (R) 1 7 3 5 4* 5 3 0 0
S-E interaction 5 24 2 81 4% 31 3* 55 4%
S-R interaction 1 3 1 8 6* 0 0 62 24%¥
E-R interaction 5 28 3* 47 g 16 2 121 g**
S-E-R interaction 5 68 G* 32 id 28 3* 76 G**
Error 96 216 114 189 246
*p=0.05, *p=0.0l, **p<0.0l. S
g +f A el el ybel A glek(Larcher, 1980). ol A JL“% *M Wpalell g gt A A e ol e
HEMREE LA A - A E) Ak ek pegh apol = 2ol Al el Al s g ot o ALY~ ST
MR? £ 0.98 ol e i fol o] LkAnh(p0.08), el <& vr'] i gk
Aol wgk R 0.95 o] sk ok (p>0.10). -F
MSHA I = 91 A 71 %’7&»91_‘:,1 Ael s A, A A 5l A X R
e Ebsbir vbE A acglel muselol i A
ol t}. Geiger, R.(1961). Das Klima der bodennahen Luft-
schicht. 4th ed. Braunschweig, Vieweg.
WERS B A §]—9} 7}} A A v A= wF Hicks, C.R.(1973). IFundamental concepts in the
ER (s, ARauks) gl s AR e o B design of experiments. 2nd ed. Holt, Rinehart
szl 4 ‘]—04 o2l o A AW .@} 5 T N O i and Winston, New York.
stk (Table 3). % A% 55 sfahAr]ole (X% Kaneko, T.(1965). Altitudinal changes in the leaf
b b e A7 IEPE(p<0.01)% B, kel bl activities of trees on Mt. Hakkoda. Ecological
W (FE—4A) Abele) E(p=0.0Del AT, Al Review, 16 : 181~187.
B Tote] 2l g9 Ao gialeh. AGASE aw Kim, J.O. and F.J. Kohout. (1975). Multiple regres-
o akole] Boj Aol ypA =gz vho] Abmlubs]e] o} sion analysis: Subprogram regression. In Stati-
ow], 2 aql7belx 78 A4z o] ). stical package for the social sciences(SPSS),
Nie, N.H. ez al.(eds.). McGraw-Hill Book Co-
e = mpany, New York, pp.350~367.
Larcher, W.(1980). Physiological plant ecology, 2nd
SEEE L (B ¥F 620m) ol A srxiell whit Al kel el HE ed. Springer-Verlag, New York, p.65 only.
29 AMEet AFGAAE A AFaql B 4 APacal Lindsey, A.A. and J.E. Newman. (1956). Use of
o AP A LAskg. e 100my wolo] ko) official weather data in spring time-temperature
Aekefl ] A P 7}103],2 2.3~3.39, AFELL 2.0~ analysis of an Indiana phenological record. Ec-
3.094 Eodzlch F AE8 At AdAAw AF ology, 37:812~823.
g0l 204 HAALH A2 o AuaA ST 8glo Miller, P.C.(1979). Quantitative plant ecology. In
v o e mokitdek, AR Lol Pde. A gl Analysis of ecological systems, Horn, D.]J. et
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