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ABSTRACT

The water status of the leaves of several evergreen plants was investigated in order to
discuss the geographical distribution of them. Relationship between relative water content
and water potential of the leaves showed linear decrease for evergreen conifers but expon-
ential decrease for Korean box tree (Buzus microphylla var. koreana). On the basis of
the leaf water potential, the water status of the conifers during wintering was distinctly
divided into three periods; hardening, cold resistance and dehardening, but lacking in
those periods for the Korean box tree, where the status continously decreased. In the cold
resistance the leaf water potentials were —23 bar for both spruce (Picea jezoemsis) and
yew (Tazus cuspidata) and, —12 bar for both Korean white pine (Pinus koraiensis) and
red pine (Pinus densiflora). From these results and threshold temperature at beginning
of hardening, distribution of the conifers was explained that in order of the red pine,
the Korean white pine, the yew and the spruce the distribution could be extended at
higher altitudes and in more northward areas, whereas the distribution of the Korean

box tree was restricted to the lowland of temperate zone.
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Fig. 2. Fluctuation of mean temperature at each sampling period(histogram) and standard
deviation (vertical line).
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Fig. 3. Daily precipitation in mm durmg the experimental period. Data in 1983 is recorded
in Seoul and those in 1985~1986 recorded at Chungju.
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Table 1. Formulas explaining relationship between water potential (¢) and temperature (£) for
hardening period in autumn and dehardening period in spring

Species Hardening Dehardening
Tazxus cuspidata ¢=0.5¢t—~20.5 ¢=0.5:—-22.0
Picea jezoensis ¢=0.6:—18.8 ¢=0.4t—22.5
Pinus koraiensis ¢=0.3t—13.4 ¢=0.3t—10.6
Pinus densiflora ¢=0.3t—13.4 ¢=0.4t—10.6
Buzus microphylla var. koreana ¢=1.1t—15.3 ¢=2.4t—46.0

Temperature in Buzus microphylla var. koreana during hardening period indicates the accumulative
value of temperature below 0°C

EIS% o2 453te] Table 1o] EHaigch 7ol EREHEKE 3 FE, HEt2
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- 23t Eokeh(Table 2). g4 Fo] MM FHEIIASE d43A #AE A
v o] AsEA e Ehe WEN SHEMYY Bl MEREl st A ZHe vf(March-
and and Chabot, 1978; Kincaid and Lyons, 1981). 7]&0¢] 0°C o] o2 Ar&3l &, 5
F AEEEE 39 2558, 3ES £UFE 39 398349y £vFE 29 54
HE ok L7 FRENA] Agatdrh o] 7)zkel fEE{L#(dehardening period)°1"/}
(Larcher, 1980). w743l #A49 2xo} R A2 A A4 Table 1] ZAstgth o
HAAAM AFAAF T FFo] 2= Al wet el do] 74 el FoiA =, 3Frt
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Table 2. Threshold temperature in both hardening and dehardening periods, and water potentials
in different conditions

e Tempe Iiateure(OC) . Water potential(bar)
Species Hdrdemng Dehdrdenmg

B——-—-—e - F—*IA B i Growéh Dormancy _ Drought

ing nc e;,mmg n perlO in winter in summer
Taxus cuspidata 13.0 —2.5 3.5 9.0 —14.7+3.4 —22.64+0.9 —19.7+1.9
Picea jezoensis 4.5 -—5,5 3.5 9.0 —15.74+3.4 —23.1%£0.5 —26.7%+0.9
Pinus koraiensis 13.0 4.5 3.5 9.0 —8.84+0.4 —12.04:0.8 —12.9%1.8
Pinus densiflora 13.0 4.5 3.5 9.0 —8.44+0.8 —11.7%0.6 12.9+1.8
Buzus microphylla —5.5 —1.0 3.5 13.0  —15.5+1.5 —50.5+1.5 —17.040.7

var. koreana
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