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Summary

This study was carried out to compare physiological characteristics of winter green cultivar(Buxus
microphylla van, koreana ‘Hanlim’) with those of native cultuvar and clucidate the effect of environmental
factors such as light intensity, time of shading, and nutrients etc. on leaf color in Korean boxwood (Busxus
microphylla var. koreana Nakai). The results are summarized as followed ;

The ‘Hanlim’ cultivar had higher contents of chlorophyll as compared with native cultivar from Septe-
mber, 1989 to March, 1990. However, at April, 1990, native cultivar had higher chlorophyll contents. In
the rate of photosynthesis, ‘Hanlim’ cultivar was higher than native cultivar from September to December,
1989, but showed the opposite trend from March to April, 1990, As to the period of browning, ‘Hanlim’
cultivar had stayed green even after November 22, 1989, whil the foliage of native cultivar turned yello-
wish brown color through the winter.

The contents of nitrogen and potassium of ‘Hanlim’ cultivar were higher than those of the native cul-
tivar. However native cultivar had higher rate of phosphorus, magnessium, and calcium.

In the effect of environmental factors such as light intensity, time of shading, and nutrients etc. on leaf
color in Korean boxwood (Buxus microphylla var, koreana Nakai), chlorophyll contents were increased with
shading and leaves grown 70 % shading had twice as much as those of full sunlight, fertilized plot. Nut-
rient fertilization increased chlorophyll contents and values of color in boxwood too. In the shading times,
early shading time maintained effectively green color of boxwood in winter.

Therefore, in case of native cultivars, it has planted at full sunlight area until now and color of leaves
turned yellowish brown color through the witner. However, it will maintain green color of leaves by pla-
nting at shade area. In addition to, as ‘Hanlim’ cultivar had benefits of maintaining green color of leaves
during winter, it will be planted at full sunlight area to landscape plants.
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APS : apparent photosynthesis speed.

44 : molecular weight(g / mol) of CO..

22.4 : volume(1 / mol) of gas of 1 mol under
standard condition,

Ci : CO: concentration(ppm) at the point of
the inlet of chamber,

C: : CO: concentration(ppm) at the point of
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the outlet of chamber,

T :temperure(C) of the air under measuring
state.

LA :leaf area(cm ) which is put in the chamber.
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Fig 1. Total chlorophyll contents in both native winter
brown cultivar and wmnter green cultivar ‘Hanlim’
of Korean boxwood,
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Fig 2. Net photosynthesis in native cultivar and winter
green cultivar ‘Hanlim’ of Korean boxwood
measured on Sep. 1989.
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Fig 3. Net photosynthesis in native cultivar and winter
green cultivar ‘Hanlim’ of Korean boxwood
measured on Nov. 1989,
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Fig 4. Net photosynthesis in native cultivar and winter
green cultivar ‘Hanlim’ of Korean boxwood
measured on Dec, 1989. ’
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Fig 5. Net photosynthesis in native cultivar and winter
green cultivar ‘Hanlim’ of Korean boxwood
measured on Mar, 1990.
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Fig 6. Net photosynthesis in native cultivar and winter

green cultivar ‘Hanlim’ of Korean boxwood
measured on Apr. 1990.
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Table 1. Comparisons of leaf color difference between native winter brown cultivar and winter green cultivar

‘Hanlim’ of Korean boxwood.

Cultivars Value of Date
color Nov. 1 Nov. 13 Nov, 22 Dec. 18 Mar. 12 Apr. 15

native L(Lightness)* 275 39.6 39.2 189 452 273
winter a(Red-green)’ —64 -24 0.4 29 -17 -72
brown b(Yellow-blue)* 89 13.0 14.7 45 24.0 125
Winter L(Lightness) 29.2 342 381 19.7 212 235
green a(Red-green) -59 -56 -63 -38 -34 —45
‘Hanlim’ b(Yellow-blue) 72 11.8 14.9 1.3 11.2 125

7L : Lightress ; Black=0, White=100.
¥a : Red-green ; Red=+100, Green=-80.
*b : Yellow-blue ; Yellow=--70, Blue=—70.
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Photo 1. Comparisons of wintergreen cultivar ‘Hanlim’ (A) and native cultivar(B) of korean boxwood
in Feburuary, 1990.
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Table 2. Seasonal changes of chlorophyll content of native winter brown cultivar under different shading and fertiliz

ation
Shading Conditions of Total chl, Chl a Chl. b
condition fertilization Sep. Oct. Nov, Sep. Oct. Nov. Sep. Oct., Nov.
sunlight Fertilization 050 063 079 036 051 062 013 018 017
Nonfertilization 039 049 034 029 036 026 010 013 008
55% shading  Fertilization 067 109 116 050 083 0.78 017 026 039
Nonfertilization 046 059 0.78 034 044 060 009 015 018"
70% shading  Fertilization 077 093 138 058 070 105 020 023 032
Nonfertilization 046 067 085 035 050 0.64 012 017 020
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Table 3. Seasonal changes of color difference of native winter brown cultivar under different shading and

fertilization ,
Shading Conditions of L(Lightness)* a(Red-geen)” b(Yellow-blue)*
condition fertilization Sep. Oct. Nov. Sep. Oct. Nov. Sep. Oct. Nov.
sunlight Fertilization 2712 254 248 -62 -38 -20 130 119 116
Nonfertilization 323 296 287 -75 -13 65 166 141 140
55% shading  Fertilization 257 228 217 - 67 —-44 -43 120 102 100
Nonfertilization 280 285 253 - 66 -62 =29 137 132 115
70% shading  Fertilization 240 247 9.3 -69 -64 -09 111 110 26
Nonfertilization 3.1 291 121 -10.0 =77 -18 153 139 5.1

L : Lightness ; Black=0, White=100.
Ya : Red-green ; Red=4-100, Green=—80.
*p : Yellow-blue ; Yellow=-+70, Blue=-70.
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Table 4. Seasonal changes of chlorophyll content of 70 % shaded native winter brown cultivar under different shading

times and fertilization

Times of Conditions of Total chl, Chl. a Chl. b

shading fertilization Sep. Oct. Nov. Sep. Oct. Nov. Sep. Oct. Nov.

sunlight Fertilization 050 069 079 036 051 062 013 018 017
Nonfertilization 039 049 034 029 036 026 010 013 0.08

June 5 Fertilization 077 093 138 058 070 1.05 020 023 032
Nonfertilization 046 067 085 035 050 064 012 017 020

July 5 Fertilization 069 130 123 051 101 093 017 029 031
Nonfertilization 058 074 086 043 058 065 014 016 021

August 5 - Fertilization 047 104 121 035 080 093 012 024 029
Nonfertilization 048 085 094 03 064 071 012 021 023
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Table 5. Seasonal changes of color difference of 70 % shaded native winter brown cultivar under different shading

times and fertilization

Times of Conditions of L(Lightness)* a(Red-geen)’ b(Yellow-blue)*
shading fertilization Sep. Oct, Nov. Sep. Oct. Nov. Sep. Oct. Nov.
sunlight Fertilization 272 254 248 -627 -38 =20 130 119 116
Nonfertilization 323 296 287 -75 -13 6.5 166 141 140
June 5 Fertilization 240 247 93 -69 -64 -09 111 110 26
Nonfertilization 3L 291 121 -10.0 =77 -138 153 139 51
July 5 Fertilization 233 241 204 -55 —-54 -13 109 104 7.0
Nonfertilization 272 303 204 -82 —-61 -40 130 143 8.2
August 5 Fertilization 249 256 220 -62 60 -57 117 110 90
Nonfertilization 263 294 244 -64 63 -52 130 138 111
L : Lightness ; Black=0, White=100.
Ya : Red-green ; Red=+100, Green=—80.
*b : Yellow-blue ; Yellow=+70, Blue=-70.
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Photo 2. Comparisons of leaf color of native korean boxwood planted at full sunlight area(A) and
shade area(B) in Feburary, 1990.
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