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Effects of Light Intensity on Photosynthesis and Growth in
Seedling of Kalopanax pictus Nakai
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ABSTRACT : This study was carried out to determine leaf photosynthetic capacity and growth characteristics of
Kalopanax pictus Nakai seedlings under the different light condition. The seedlings grown under low light condition
showed larger leaf area and petiole, and higher relative growth rate than those grown under high light condition. Chlo-
rophyll contents as chlorophyll a, chlorophyll b, and chlorophyll a + b were high in the seedlings grown under high
light condition compared to those grown in low light conditions. The mean absorption value of shade leaf within photo-
synthetically active radiation (400-700 nm) was slightly higher than that of sun leaf. Leaf photosynthetic capacity of
seedling was variable under the different light conditions. Seedling grown under high light condition had the higher

photosynthetic capacity. Leaf photosynthetic rates under forestry and nursery were 700 and 300 pmol - m™
tively. However, leaf photosynthetic rates under high and low light conditions were 500 and 300 pmd - m™

tively.
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TEUTFHe] S (Kalopanax pictus Nakaiy= 55-0}A]
of ATt AAslE GREFuECRE UM Y-
Ak #E 700m Ao AFEH o2 B¥sy It} (Nakai,
1927; <} 4, 1992; A3} 7, 1999).

AR = TR 32 {8 WA JdFe
FERA|RE AEEO] Azl JEL IR SHE @9
Jsl Utk (Kang & Lee DK, 1998). ©|¢} 7-& &
F- % $do] St REAF B Feske RS
i g T fE AEES 895Y 73 sEde A
T AGTY 78 3loIA 0o (e i, 1998),
194 ool FHE YA 5% o9 FFeres @)
7+ vl AL gle AoE HA Ao @ 5, 1990).

S SUHE AokeAl #del s, W selME vl
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A, 1981). MEA TS AR A HAA7BA] ofsir =
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£ FAE 715 digk At A AR Aol
SR o 2ue o AFE oz 2 2%
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(Shao et al, 1989; Porzel et al, 1992). E3t, FE9| A&
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Table 1. Leaf characteristics of 2 year old K. pictus seedlings growing
in nursery and forest sites.
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Table 4. T-test of growing characteristics of 2 year old K. pictus

seedlings growing between forest and nursery.

Site Leaf area Legf dry SLwe
(cm) weight (g) (mg D.W. cn™)
Nursery 143.8 = 26.1° 1.10 = 0.24 7714
Forest 263.1 + 478  1.09 £ 0.25 41 +04

2: Specific Leaf Weight
®. Fach values represents mean * SE

7._=_:|1|_|_ ol __I]__I-

1. Zedol S HsSMu g=4 ot

NP 2R} AR GA ) F2A & BB QUF 20
Al ST 238 SR AREAEES AR I Table
1, 29} 2t ANEZA Y AR @AM 9] FUE GEAS
£ zolE BAT (Table 1). V5 F-H2 GHZ L A%
RN ST SUFIE AFER A SR S AR
ok 1.8 WA deRdth 2y SR vdEe AXAY
AR} AIFEANA oF 199 A Vet 9, =
T ZF U g9 FA Aol itk

T 427 sl A3 U Yo dEA s &
o|E HRAT} (Table 3). BA AT} GE4 a, GE4 b, =
atbP e AN EA] & duisd 27 =4 vehdt)

A 7% 8 o gsle] U HEAES 2413 A9
£ Table 28} 2T} U GEO| ANUZEL k2 slolA
A S A sl A SuREY 260l 9t
v ZEAEE 7T Sl AR FEY 97 A4 Vel
o gHe] doj= ekgal g SR v =A
et GUALe A0 B oy 2] S
oA wl- WA vElth GAFS F AT e & 2)o)
2 BolA gsith. e HgEe 7 sl A b

e

Characteristics d.f. T Prob.> |T|
Leaf area 8 -5.4631 0.0006
Leaf dry weight 8 0.0996 0.9231
Specific leaf weight 8 6.6879 0.0002
Chlorophyll a 8 -5.6708 0.0005
Chlorophyll b 8 -7.8747 0.0000
Chlorophylla + b 8 —6.6276 0.0002
Chlorophyll a/b 8 3.3371 0.0103

7b o slel A Sl HE) i) A= A Yebdth
F A2 sl ASE S do] 454 dEE A0
£ BT (Table 3). Y54 FFe RN A& 24
7 {R7F AR 26T g4 Jelkth 984 a0 A
gz 23240, EES b9 75 289, BEA a+ b
Fe 2347 B FES ab 2 PRGN 423,
FEANA 3613 BAT
ANF AN BEE S frEe 9549 4
SagEgd d&l +38E AN 43, GATES
HA, SLW, F54 a, G54 b, 54 a+bll A} 1%
F2] foHol, GE4 abe 5% FEL Hgo] U H]
FHA w2 F3 Aolg AT = AT (Table 4).
A7 7 oM AR JiAle SR
FESTF sl 3782 AAF 23t DRC, 9453
Aolet GHdol, GHA, SLW, AE4 a, 52 b, G5
a+b, G54 aboll o] 1% FE2] #240], RGR (Relative
Growth Ratey> 5% G7£¢] freldo] QPg=o] Bzl w
B AP FE AolE AT 4= AT (Table 5).
BxPd 0 S fEe] Y59 AR A3 o2
27190 AR EA e A o slollM ARt 29 <lo]

Tabhe 2. Leaf characteristics of 2 year old K. pictus seedlings growing in growth chamber.

Light intensity RGR? DRC? (mm) Petiole length (cm) Leaf area (crf) Leaf dry weight (g)
750 pmol - m?.g’ 0.007 = 0,00 8.83 = 0.29 9.55 = 2.19 101.86 = 17.63 0.59 * 0.10
75 umol - m2. g 0.015 = 0.00 7.67 + 0.58 187.32 + 37.10 0.55 = 0.10

16.22 £ 1.67

3, Relative Growth Rate, °; Diameter at Root Collar, <; Specific Leaf Weight

Table 3. Chlorophyll contents of 2 year old K. pictus seedlings growing in in nursery and forest sites and growth chamber.

Chlorophyll content (mg/g)

Chlorophyll Crowth chamber Nursery and forest sites
750 pmol + m™2 - g7 75uml - m™2 - 57" Nursery Forest
chl. a 0.65 = 0.11 1.51 £ 0.17 1.79 £ 0.11 2.32 = 0.06
chl. b 0.15 + 0.02 0.42 = 0.04 0.28 = 0.06 0.54 = 0.03
chlL.a+b 0.81 = 0.13 1.92 = 0.21 2.07 = 0.16 2.86 = 0.06
chl. a/b 4.23 = 0.43 3.61 = 0.17 6.64 * 1.42 432 +0.30

246



=0l WE

Table 5. T-test of growing characteristics of 2 year old K. pictus
seedlings growing between high and low light intensity in
growth chamber. :

Characteristics d.f T Prob.>|T!
Relative growth rate 8 -6.1098 0.0258
Diameter at root collar 8 2.6458 0.1181
Petiole length 8 -8.5844 0.0004
Leaf area 8 -6.7386 0.0011
Leaf dry weight 8 0.5473 0.6077
Specific leaf weight 8 4.7136 0.0053
Chlorophyll a 8 -13.7265 0.0000
Chlorophyll b 8 -13.6840 0.0000
Chlorophylla + b 8 -13.8826 0.0000
Chlorophyll a/b 8 4.2708 0.0079
Wil FA vesith ek o SX2182 o] Hg uj

Ago] AT 1990 (Boardman, 1977), FHAL
WA SoEA B 888 TUATIE AoE UdEA o
(Fails er al.,, 1982).
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3 e BT TI8E FROME Aol A s
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=
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S EF4 abSS YERATL 3990} Tomas 5(1996)S %
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Fig. 1. Leaf absorption spectra of 2 year old K. pictus seedlin

growing under high and low light intensity in the growt%i

chamber.
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Fig. 2. Effect of light intensity on leaf photosynthetic rate of 2
year old K. pictus seedlings in forest and nursery.
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Fig. 3. Effect of light intenSitr on leaf photosynthetic rate of 2
[

year old K. pictus seedlings grown in the growth chamber.

Age] Bz mE A &5 9A & 2)E BYe
Fe B ASE FRIL e FRolX AT fEE
FH S0 w3 (Fig 3). A= SV fR
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