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Comparison of Growth and Leaf Characteristics of Parasenecio firmus
by Different Relative Light Intensity in Forest Farming
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ABTSRACT : This study was carried out to produce more Parasenecio firmus in forest farming. In order to achieve this
purpose, it was surveyed the growth and photosynthetic characteristics of P, firmus. Relatively light intensity was controlled
by 100%, 60%, 30% and 5% of full sunlight. Height was the highest under 5% of full sunlight. Shoot diameter was the high-
est in full sunlight. Fresh weight (leaf, stem, root and total) and dry weight (leaf, root and total) were the highest under 30%
of full sunlight. S (leaf + stem)/R (root) ratio was the lowest under 30% of full sunlight and the highest under 5% of full sun-
light. In leaf characteristics, leaf area, SLA and LAR were getting higher in the lower light level and the highest under 5% of
full sunlight (176.1 ctt, 420.5 cof - g ' and 123.5 cf - g ). Especially, leaf area was surveyed higher under 30% of full sunlight
in the next. Leaf thickness was getting lower in the lower light level and the lowest under 5% of full sunlight (overall
0.14 ~ 0.24 mm). As a result of surveying the whole experiment, P. firmus grows well under 30% and 5% of full sunlight in
forest farming.
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AR QI1F o= AuiE L e ZHEe] opbd, AbellA =t W3R F2E2 A5, o4, dupolgs, 7S, 3its), &
Aote AR I 5 28] 7k AES ke, s, 29 5o 7 23E Ad Ao HiHUY
FE, A9t o] YHe 2 o]fd= Ar o), xES (Lee et al, 2011a, b, c; Park et al, 2009; Zhao and
o] g3h= Zlo] tlFo|tt (Nam and Baik, 2005). $-2]u2}  Zhao, 2006). ©]2g ko2 Ao T3 EZ o] &H7|=
of AL A= AE FollA ARANZ o] go] 7Fes 2AE2 SIS WIS A AFIPIR] AESE Z|YEA Qi
oF 4801F 2R 218 200F, k& A& A& 28050 I hA, A W] Al tig dte okt &
FEL ow, 2 Fol| 7140l FaL AFA TEI7E =2 4 oA dkshAl = glovt WEAe] Al 9 A
B2 oF 9009 AH=olt} (Suh, 2011). WER (Parasenecio EA40 #gt A7e HIEo] AFAIT g R e
Sirmusye - Are] &l AEhs thdxEA =ol7F 12m A&tk (Jin and Ahn, 2010; Lee and Han, 2012; Lee et
o] MZEZo] St oM =& ¥ YAFIF 7] YFOS al, 2012a). F3o AR HE B g ofe} 7]eA AHA
2 AAAoln Aol 35~100cmolt}h Yo FHLS HAo] Q1 W] a1 AZAME SlsiA] RS Ale
3 do] glom SiHe AghsAlowx aEwo] 9lar, W 9] M o] ok A7t e Favt vk
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Table 1. General characteristics of the experimental site.

Altitude (m)
50 ~ 75

Aspect
N

Slope (°)
5~14

Growing stock (m’/ha)
123.9
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+ S/R ratio = Shoot (leaf + stem)

dry weight/Root dry weight
- LWR (g g')=Leaf dry weight/Total dry weight
- SWR (g- g')=Shoot dry weight/Total dry weight
- RWR (g-g)=Root dry weight/Total dry weight

W3] Ao JAY 548 s AERA
AA F FE HHA 547120 Portable Area Meter (LI-

3000C, LI-COR, Inc., Lincoln, Nebraska, US)S ©]&3}]
S S4319eH, 477+ Digimatic Caliper (Mitutoyo
Co., Kanagawa, Japan)& ©|-&3l] Al AHS 54 & Hwk
S A& Y ESH, L/W ratio (Leaf length/Leaf width),
SLA (Specific leaf area), LAR (Leaf area ratio)2 ©}&j <]

4 olgate] Fasic.

+ L/W ratio = Leaf length/Leaf width
- SLA (cii - g7') = Leaf area/Leaf dry weight
- LAR (cii - g™') = Leaf area/Total dry weight

4. A Xl
WER] g = x]o gk 48 SPSS version
20 o g3te] EAHEA (ANOVAYS AAaiich EA1d ez
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Table 2. Effects of relative light intensity on height, shoot diameter and main root length growth of Parasenecio firmus.
Relative light intensity (%) Height (cm) Shoot diameter (mm) Main root length (cm)
100 15.7 £ 2.4a 4.85 £ 1.16a 27.5 + 8.8%*a*
60 13.4+1.5b 4.34 £ 0.54a 33.1+12.9a
30 16.1 £ 1.9a 4.38 £0.38a 30.4 £ 3.6a
5 17.2+£1.9a 3.48 £ 0.82b 24.1 £ 2.8a

*Different letters in each column indicate significant differences according to DMRT (p < 0.05). **Mean £ SD (n = 16).

Table 3. Effects of relative light intensity on fresh weight and dry weight of Parasenecio firmus.

RTilgkt::e Leaf Shoot Root Total SIL+9
intensity Fresh Dry Fresh Dry Fresh Dry Fresh Dry / R

(%) Weight Weight Weight Weight Weight Weight Weight Weight ratio

100 2.40+0.97a 0.57 £0.32a 1.00 + 0.45a 0.19+0.14a 6.89 £0.36a 1.52+0.47ab 10.28 + 1.73ab 2.28+ 0.92ab 0.47 £ 0.13**ab*

60 2.03+0.22a 0.50+0.07a 1.07 £0.09a 0.22+0.03a
30 3.00+0.14a 0.67 £0.13a 1.15 £ 0.64a 0.21 £0.14a
5 2.33+£049a 043 £0.11a 1.12£0.16a 0.14 £ 0.02a

7.64£1.92a 1.73+£0.63ab 10.74 + 2.19ab 2.45+0.70ab 0.45 +0.12b
9.17 £2.47a 2.25+0.52a
3.83 £0.46b 0.86 +0.13b

13.33+£3.13a 3.13+0.73a 0.40£0.10b
7.27 £0.48b 1.43+0.26b 0.65 + 0.06a

*Different letters in each column indicate significant differences according to DMRT (p < 0.05). **Mean = SD (n = 16).
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Fig. 1. Effects of light controls on moisture contents of

Parasenecio firmus. Bars indicate mean +SD

(n = 16). Different letters in each element
indicate significant differences according to DMRT
(p < 0.05).
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Fig. 2. Effects of light controls on LWR, SWR and RWR
of Parasenecio firmus. Bars indicate mean + SD
(n = 16). Different letters in each element
indicate significant differences according to
DMRT (p < 0.05).
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Table 4. Leaf morphological characteristics of Parasenecio firmus by light controls.
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Relative light Leaf area Leaf length Leaf width Leaf aspect SLA LAR Leaf
intensity (%) (cm) (cm) (cm) ratio (L/W) (cnf g™ (cnf + g™ thickness (mm)
100 124.2+38.0bc  16.7 +3.5a 19.0+3.6ab  0.88+0.11a 235.0+48.5b 559+6.1b  0.24 £0.03**a*
60 111.7£11.1¢ 15.9 +3.6a 17.2+2.7b 0.92+0.09a 2246%175b 47.5+88b 0.19+0.04b
30 166.3+18.8ab  18.4+5.5a 20.9 + 2.6a 0.86 £0.18a 249.6+26.7b  542+8.6b  0.19 £0.02b
5 176.1£27.1a 16.4 +4.1a 19.8+£2.4ab  0.82+0.16a 420.5+48.0a 123.5+39a 0.14£0.02c

*Different letters in each column indicate significant differences according to DMRT (p < 0.05). **Mean + SD (n = 16).
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