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Abstract: This study was carried out in order to closely examine the growth and the physiological response by
shading levels of a container seedling of Daphniphyllum macropodum which is known as the species of having shade
tolerance in a warm temperature evergreen broad-leaved tree. The shading treatment was regulated with the shading
level of full sunlight, and 35%, 55%, 75% of full sunlight. As a result of surveying the height and the root collar
diameter growth by the shading level, the height was the highest with 13.2 cm under 35% of shading. The root collar
diameter was the highest with 4.99 mm under full sunlight. The organ-based (leaves, shoot and root) dry mass
production and the whole dry mass production were higher with 1.38 g, 0.47 g, 0.87 g, 2.72 g, respectively, in order
of 35% shading. As for chlorophyll a, b, and the total chlorophyll content, the highest chlorophyll content was shown
under 75% of shading with the relatively highest shading level. The ratio of chlorophyll a to chlorophyll b (a/b) was
the highest under 35% of shading. The photosynthetic rate, stomatal conductance and water use efficiency were the
highest with 12.3 pmolCOz-m'2 . s'l, 0.27 molH;O-m'z-s'l, 3.53 umolC02.mmol']H20, respectively, under 35% of
shading. As a result of surveying the whole experiment, D. macropodum grows nicely by maintaining 35% shading.

Key words: chlorophyll contents, container seedling, dry mass production, H/D ratio, photosynthesis rate, T/R ratio

sk el

L 600 m 0|5} XS EFEIL QIthLee, 1999).

AZEE TE 500 m ofal, S5

Ut 452 e AVl R o2 g < AR gho] GljE2 250015 0= dejA glom,
(warm temperate zone)ol| FEE}IL Q= 435S WolH, T 2 5UE, FuigE, SERE ZIAUE, ST U, &
29| gt AEEHFTE A=RE B YSoA 59 TRV, I7FA U, EUE, U, SRS,
35°, SfiQto|A] 359300 x| Aol KZ3L 9tk 2| Ao AU 59 AEEgsdoltt i A5Edes2

= 2 ol dell EAA S, Aafigtat Feeh AR el 5 9 7| % st o2 2gYg o] A} o

* Corresponding author
E-mail: jjkimm@konkuk.ac.kr

33

Bol A FAA|, B, AepdE, AFEA
AT BEAAS, S UL YU B So
2 7 B2 2est Sojuba gl AaolthKim, 2010)



2 EIME L A1067 Al1E (2017)

=AW (Daphniphyllum  macropodum)+~= W24 0]
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doFH o] 93t 8-7] H(container seedlings) AJAFS 2 O] Z
glo] = @ 3}cH(Kim, 2010; Song et al., 2014).
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o H/D ratio = Height (cm) / Root collar diameter (mm)

o T/R ratio = Top (leaft+shoot) dry weight / Root dry weight
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Table 1. Effects of shading rates on height and root collar diameter growth of D. macropodum 1-year-old container seedlings.

Shading (%) Height (cm)

Root collar diameter (mm)

H/D ratio (cm-mm’')

0 10.2+£2.2%
35 13.2+1.2a
55 12.5£2.2a
75 11.8+1.5ab

4.99+0.47a 2.0+0.4b
4.55+0.33b 2.9+0.3a
4.43+0.32b 2.840.4a
4.31+0.39b 2.7+0.3a

“ Mean=SD are represented and were measured on Nov. 7, 2011. Different letters in each column indicate significant differences

according to Duncan's multiple range test (p=0.05).
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Table 2. Effects of shading rates on dry mass production of D. macropodum 1-year-old container seedlings.

Dry mass production (g)

Shading (%) Leaves Shoot Root Total T/R ratio
0 1.01£0.28°b 0.35+0.13a 0.73+0.16ab 2.09+0.54b 1.9+0.3¢
35 1.38+0.25a 0.47+0.08a 0.87+0.15a 2.7240.26a 2.2+0.6bc
55 1.25+0.28ab 0.42+0.13a 0.66+0.14b 2.32+40.51ab 2.5+0.3ab
75 1.17+0.27ab 0.40+0.08a 0.58+0.13b 2.15+0.43b 2.7+0.2a

“Mean£SD (n=10) are represented and were measured on Nov. 7, 2011. Different letters in each column indicate significant
differences according to Duncan's multiple range test (p=0.05).

Table 3. Chlorophyll contents of D. macropodum 1-year-old container seedlings grown in different shading rates.

Shading (%) Chlorophyll a (mg- g'l) Chlorophyll » (mg- g'l) Chlorophyll a/b ratio  Total chlorophyll (mg- g'])

0 0.46+0.04°c 0.13£0.02¢ 3.67+0.43a 0.58+0.06¢
35 0.65+0.02b 0.17+0.01b 3.88+0.06a 0.81+0.03b
55 0.67+0.12b 0.19+0.02b 3.58+0.21a 0.85+0.15b
75 0.88+0.05a 0.24+0.01a 3.66+0.07a 1.11£0.06a
“Mean+=SD (n=5) are represented and were measured on Oct. 3, 2011.
2. ZiBMMR F PBd(ath) YFS 9)E o] woPdRE F7H5to0]
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T/RE0] AJH|AE] A] 1.87~2.59 HQRE R} O,
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Bt Aoz Eiﬂ“ﬂ-(Hong et al., 2000). Haase (2007)
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A o o 2AEIh zbd_, Song et al.(2011)

_I-tJ



5 Szl HE FAUUR §7] W A % Aeld w 37

Table 4. Photosynthetic response of D. macropodum 1-year-old container seedlings in different shading rates.

Shading Photosynthetic rate Conductance Intercellular_COz Transpiration rate Water use efficiency
(%) (umolCO -m‘2~s'1) to H,O concentration (mmolH O~m'2-s'1) (umolCO; -
° H 2 (molH,0 -m™-s™) (umolCO; - mol™) 2 mmol 'H>0)
0 9.3£1.1% 0.21+0.02a 315.7¢15.3a 2.96+0.13a 3.16+0.49ab
35 12.3£1.9a 0.2740.06a 310.7¢4.2a 3.4940.65a 3.53+0.25a
55 10.3+0.7ab 0.25+0.04a 319.3+8.6a 3.54+0.46a 2.93+0.20ab
75 8.8+0.8b 0.24+0.02a 328.3+8.1a 3.26+0.26a 2.69+0.31b

“Mean=SD (n=3) are represented and were measured on Aug. 29, 2011. Different letters in each column indicate significant

differences according to Duncan's multiple range test (p=0.05).
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