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Studies on Optimum Shading for Seedling Cultivation of
Cornus controversa and C. walteri '*
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ABSTRACT

This studies were carried out to investigate the optimum shading for seedling cultivation of Cornus
controversa and C. walteri. The experiment was performed under five different shading scheme such as
100%. 50%, 30%, 10%, and 2% of the natural full sun light intensity for 7 months in the field condition.
Two species showed the highest height growth under 50% of relative light intensity, and the highest
diameter growth at root collar was observed both under 100% and 50% of relative light intensity. C.
controversa seedlings grown under 50% of relative light intensity produced more total biomass than control
seedlings, but root biomass was less in the seedlings under 50% of relative light intensity. In case of
C. walteri, total biomass production of the seedlings under 50% of relative light intensity was lower
than that of the seedlings under full sun light intensity, but leaves and shoot biomass was slightly high
under 50% of relative light intensity. Great reductions of height growth and diameter growth at root collar,
and biomass production were observed below 30% of relative light intensity in the both species. T/R
ratio of the two species was highest under 30% of relative light intensity, and the chlorophyll content of
the seedlings tended to be increased by reduction of relative light intensity.
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Fig. 1. Effects of artificial shading treatments on
the height growth of C. controversa and
C. waltert seedlings. Relative light inten -
sities are the proportion to a natural light
intensity considered as 100%. Means and
standard errors of 16 to 22 replications are

presented.
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Fig. 2. Effects of artificial shading treatments on
the diameter growth at root collar of C.
controversa and C. walteri seedlings.
Relative light intensities are the proportion
to a natural light intensity considered as
100% . Means and standard errors of 16 to
22 replications are presented.

2. BAMMY

F3e AN AL AAEE 50%el
A 74V B At (ETY 106.9%)% 2eo
A ES} 309% oldt2 deld g A4tgol



594 FF3vrs AV @A RIE EXEC |4 #R

L

%3] Ftastgdch(Table 1), A3 = 50% o4
oW QRS R g SANARe] d2T
9 118.5% % 7H wsker £€71& 109.2%, *
2l Aol 95.3% 8 2ol TRt At

AR dA BAAYAES g2 7}
A wd AAEE Ryo AR A
A5 50% A 2R} b gA debde(d
279 102%). 10%el4 2] 2444 Fae 32
wiE E719 Aaleke], wAvFE 99 Ak
o] 7b AA debydoh, el g A
FE 10%AA F +F 257 vsd £59 dod
< Bileoy 2%dAM e 5o 24 Zhas
e, T f27edA AEEa de A F T
9 AA BAYAFE 2H, 37 QA
ol w2 iR A og Wkl

ZAAEH 7351997 &std AT F
AL AHFE 5% A = AR, Ay
2% dayrg sty sges, Fauy
(Kawanabe2} Shidei, 1965)+= 46%2l Abuls}=o
Al EAAAEFe] 71 gskoha stel. Quercus
mongolica var. grosservata 134 BB £1
o} ZUAL AFE} 0% 7] dolAE & 3
o7} slsl ot EAAgatE2 o oA 4}
g2zt Geold4E Holziciar 319t (Norio,
1985). AhtF-o] (A, 1986)el= AHF=
37%N4 71 & FIARE BRI FAA
Abere iz el M ekt B aEkedct,

3. masH
22ub5el BAUTY WA TR 7

Table 1. Effects of artificial shading treatments on the biomass production(g) of C. controversa and C.

waltert seedlings.

Relative light

Species intensity (%) Leaves Shoot L+S Root Total
100 0.91+0.08 1.21£0.10 2.12+0.17 1.16+0.09 3.29+0.27
50 1.07+0.11  1.32+0.18  2.4070.28  1.11*+0.13  3.51+0.41
(118.5%°) (109.2%) (113.2%) (95.3%) (106.9%)
0 0.52%0.07  0.42+0.06  0.93+0.12  0.33+0.05  1.26+0.17

(56.7%) (34.3%) 43.9%) (28.2%) (38.3%)

C. controversa

10 0.25%£0.03  0.20%0.02  0.45+0.05  0.17£0.02  0.62*+0.06

(27.8%) (16.1%) (21.1%) (14.9%) (18.9%)
5 0.11%0.01  0.08+0.01  0.19%0.02 0.11=+0.01 0.30%+0.02

(12.0%) (6.5%) (8.8%) 9.4%) 9.0%)

LSDy.o 0.19 0.26 0.43 0.20 0.61
100 0.87%0.05 0.80%0.05 1.67+0.10 0.83%+0.06 2.50+0.16
50 0.85%0.05 0.85%0.04 1.71+0.08 0.73£0.04 2.44%0.12

(98.1%) (106.2%) (102.0%) (88.2%) (97.4%)
20 0.27£0.03  0.21+0.02  0.48+0.05 0.15+0.01  0.63+0.06

(30.6%) (26.5%) (28.6%) (17.6%) (24.9%)

C. walteri

10 0.17£0.01 0.17+£0.02 0.34+0.03 0.12+0.01 0.46+0.03

(19.4%) (21.1%) (20.2%) (14.9%) (18.4%)
9 0.10£0.01 0.07+0.01 0.17+0.01 0.10=£%0.01 0.28%+0.02

(11.6%) (8.9%) (10.3%) (12.5%) (11.0%)

LSDo.ss 0.11 0.10 0.20 0.11 0.30

! Relative light intensities are the proportion to a natural light intensity considered as 100%.
2 Means=SE of 12 to 16 replications are presented and were measured at Oct, 1999.

3 The value is the proportion to the value of 100% relative light intensity.

4 LSDy g in each column indicates least significant difference at 95% level.
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Fig. 3. Effects of artificial shading treatments on
the biomass distribution of C. controversa
and C. walteri seedlings. Relative light
intensities are the proportion to a natural
light intensity considered as 100% . Means
of 12 to 16 replications are presented.
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Fig. 4. Effects of artificial shading treatment on
the T/R ratio of C. controversa and C.
walteri seedlings. Relative light intensities
are the proportion to a natural light intensity
considered as 100%. Means and standard
errors of 12 to 16 replications are presented.
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Table 2. Effects of artificial shading treatments on the chlorophyll contents of C. controversa and C.

walteri seedlings.

Relative light

Chlorophyll{mg g™ fresh weight)

intensity(%) Species b total
100" C. controversa 1.26+0.06° 0.46+0.04 1.72+0.10
C. walteri 1.31+0.07 0.47+0.02 1.77+0.09
50 C. controversa 1.42%+0.05 0.48%0.01 1.90+0.05
C. walteri 1.44+0.05 0.49+0.03 1.94+0.07
30 C. controversa 1.78%0.03 0.62+0.02 2.40+0.05
C. walleri 1.63+0.24 0.57+0.03 2.23%+0.16
10 C. controversa 2.35£0.12 0.69%0.04 3.04+0.16
C. walteri 1.69+0.18 0.761+0.04 2.75%0.11
9 C. controversa 2.28+0.03 0.73£0.02 3.01%+0.05
C. walteri 1.72%+0.02 0.62%0.05 2.34+0.06

! Relative light intensities are the proportion to a natural light intensity considered as 100%.
? Means +SE of 12 replications are presented and were measured at August, 1999.
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