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Table 2. Leaf characteristics under different shading treatments

Leaf area (cm’) specific dry mass

Plot r ' No. of leaf 1
Tree Leaf (mg cm’)

Control 1,040(x94)°  27(+9F  40(x9) 9.3(£1.0)"
Shaded 55% 2,123(x190)° 48(15)° 46(x8)*  7.7(z4.0)°
Shaded 75% 5,241(x109)" 101(+11)*  52(x9) 3.9(:03)°
Shaded 90% 3,119(x97)°  74(x12)°  42(+7)° 4.8(x0.5)"

() means standard deviation. Differences in letters in vertical columns
indicate differences at 5% level for Duncan's multiple range test.

Table 1. Biomass of plants which were treated under different shading treatments

Top part (g tree”)

Root THR TR

Plot . -1 -l

Leaf Petiole Stem Total (g tree”) (g tree”) (g g)
Control 9.8(1.9) 1.8(+0.5F 13.8(24.6)" 25.4(+3.1Y 39.8(x9.9)° 65.2(+18.0)° 0.64(+0.04)°
Shaded 55% 13.9(22.2)* 1.7(+0.4)° 17.7(x0.7)° 333(£1.8)" 46.8(x4.9)" 80.1(x 3.)®  0.71(20.11)°
Shaded 75% 20.5(:0.8)° 3.3(x0.1)" 46.8(+3.3)° 70.6(+4.3)° 61.9(+5.4)° 132.5(x 1.2)° 1.14(x0.17)°
Shaded 90% 15.1(1.0)° 2.5(x0.5)° 20.5(x3.5) 38.1(+3.1)° 35.7(26.2)° 738(+ 32)° 1.07(x0.28)"

( ) means standard deviation. Differences in letters in vertical columns indicate differences at 5% level for Duncan's multiple range test.
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Table 3. Chlorophyll contents and ratios under different shading treat-

ments

Plot  Chl a (g m?) Chl b (g m”) Chl. @b (gm?)  Chl. a/b

Control 0.87(x0.06) 043(x0.06)" 130(+0.12)" 2.04(20.16)°
Shaded 55% 0.72(x0.02)° 0.36(x0.03)® 1.08(x0.05® 2.01(:0.10)®
Shaded 75% 0.59(x0.05° 0.30(x0.02)° 0.88(x0.06)° 1.99(x0.07)"

Shaded 90% 0.48(x0.03) 030(0.01)° 0.78(+0.03)° 1.62(+0.13)°

( ) means standard deviation. Differences in letters in vertical columns
indicate differences at 5% level for Duncan's multiple range test.
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Fig. 1. Light response curves of 4. senticosus under different shading
treatments.

ABAE 7 74T FHA BA) v 9 323

FUAYE ZE APAAT a7 WA RS Fuo|
A dEREon, ABAYT RN BEge] £24E Re
G vehith FETREL AND) BAE Ao, T
5% ARAY T BE T AGT vl £ RS B
o AGRASL A 2HS FHHI] 98 AUAE 459
£ B4 YEFS APAAT 27 Wisel S B2
deion, AYHET FAAE 4] B 5% AFAYF
7 EAY fo4e QAo A B @e Vet

B8 BN o NS A Z ABNE B3
A9 B4 WGHT Yt £PA4 & (Farquhar and Sharkey
1982 BE ARAYTI h2 7 M) £ %S vheh,
AA IH4 JIHIAL g0l 43S L & Uk
2 7% ARAYTE M £ AR ISR ¥
73 B T ARALTA vaed QAP R @S vt
Ak e 2REEe ol AU I8 43229 3
B9 910E DFAE ol W, FERYLY &
2 FEAMY FPHSEE FYYFES BATHAY B4
2 WG R0 QA A=U(AH ol 20a0), oI5 %S
2 Y7 AT FAT £4F et

(o3

AU CO, s Halof AetY HIS

F34424719) Jeaf chambers] FYH= 3719 CO, TEE
ZHHAN FHASEE A 45 CO, T FHA
& oke] BA4-Ci curve)S UERH Z(Fig. 2), o] S EWE CO,
BEAY, F3ESE, A FYHEE, BATHEEE HE
% T Table 5).

AFA YT CO, BAEL th27d vlste ¥ +e Yt
o, xBALT FAE 75% LAY e F A Y

25—

20

NN T N T Y N I 1O 5 T Y O Y I |

15

P

10

Net Photosynthesis Rate (CO, umol m? s’l)

TT T T T T T T T 1T PP T TT PP T T P IT T T TR Od

5
< Control
O 55%Shaded
A 75%Shaded
® 90%Shaded
0
.5 [

1 1 1 L " L 1 L
0 500 1000
Intercellular CO; Concenturation (umol CO, mol'lair)
Fig. 2. 4-Ci curves of A. senticosus under different shading treat-
ments.



324 AW 5 YA EB A A 264 A 6D

Table 4. Light response characteristics cf 4. senticosus under different shading treatments calculated from Fig. 1

21 Light compensation point Light saturation point  Dark respiration rate  Photosynthetic capacity Apparent quantum yield
ot

(umol m? s") (umol m’ s") (imol m’ s'l) (umol m’ s") (mmol mol'])
Control 50.8(3.0)" 278.7(£16.1)° 1.63(x0.08)" 3.77(+0.63) 33.2(+4.7
Shaded 55% 42.8(+1.7)" 338.6(21.7)" 0.28(+0.07)° 10.35(x1.12)° 54.2(0.7)"
Shaded 75% 12.8(+8.5) 381.0(39.1)° 0.56(+0.24)" 11.43(+0.96)" 46.0(+6.3)°
Shaded 90% 11.7(+0.2)° 251.6(+10.4)° 0.41(£0.04)° 6.91(20.12)° 53.9(=1.4)"

( ) means standard deviation. Differences in letters in vertical columns indicate differences at 5% level for Duncan's multiple range test.

Table 5. Several photosynthetic characteristics of 4. senficosus under different shading treatments calculated from Fig. 2

Plot CO; compensation point Photorespiration rate Maximum photosynthesis rate Carboxylation efficiency
(umol mol™) (umol m” s (umol m” s™) (mmol mol™)
Control 70.26(+11.11)" 2.79(x0.23 16.50(+0.10)" 40.36(+4.54)
Shaded 55% 47.66(= 6.00) 2.20(£0.38)" 17.90(x0.30)° 41.95(20.56)°
Shaded 75% 54.73(+ 0.88)° 2.74(x0.25) 20.65(x0.35)" 45.49(2.99)°
Shaded 90% 49.90(+ 6.80)" 2.55(x0.32)" 13.80(0.10)° 39.97(£0.18)°

( ) means standard deviation. Differences in letters in vertical columns indicate differences at 5% level for Duncan's multiple range test.
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Effects of Shading Treatment on Photosynthetic Activity
of Acanthopanax senticosus

Kim, Pan-Gi, Kab-Yeon Lee', Seong-Doo Hur', Sun Hee Kim® and Fun Ju Lee’
Research Institute of Basic Science, Seoul National University
"Sobu Forest Experiment Station, Korea Forest Research Institute
zDept. Forest Environment, Korea Forest Research Institute
3School of Biological Sciences, Seoul National University

ABSTRACT : This study was conducted to investigate the effects of shading treatment on photosynthetic activity

“of Acanthopanax senticosus. We investigated plant growth, light response curve and A-Ci curve to
photosynthesis of A. senficosus at 55%, 75%, and 90% shading treatments. As results, the ratio of
above-ground/under-grourd biomass was increased at 75% shaded condition and showed highest dry biomass.
Under shaded conditions, plants had lower chiorophyll a+b content and a/b ratio and also showed thinner leave.
But shaded plants showed higher leaf area and higher total leaf area per a plant. This apparently indicates
adapted responses to shaded treatment. Effects of shading treatments on photosynthetic activity were higher
in apparent quantum yield, carboxylation efficiency, re-phosphorylation but lower in light compensation point.
These results suggested that higher photosynthesis rates in shaded treatments were due to activated
carboxylation efficiency. Shading treatments had lower water use efficiency than controls but still higher than
other tree species. '

Key words : Apparent quantum yield, Carboxylation efficiency, Growth, Photosynthesis, Water use efficiency




