Jour. Korean For. Soc. Vol. 96, No. 4, pp. 462~469 (2007)

NEDLT R

JourNAL Or KorREAN FOREST SoCILTY

04! - A719™ - HAR?
St A AR, SRR AR Ied T

Photosynthetic Responses and Growth Performances in the Three
Deciduous Hardwood Species Under Different Shade Treatments

Min Seok Cho', Ki Won Kwon'* and Jeong Ho Choi’

!Department of Environment and Forest Resources, Chungnam National University,
Daejeon 305-764, Korea
’Forest Practice Research Center. Korea Forest Research Institute, Pocheon 487-821, Korea

: AHA A T 100%, 54~65%, 26~37%, §~13%)= A3 A58
sloll M AAANZ FEHUE, ARFUR, 7ZAdEurE e s 34 A 548 A vlasiiich w
%

SYUE AAFUTY] FPHES AF ATl 1359, 1629 umol CO, - m? - s 24 7 =4 Uehton

2 o & ATE UM LAY 15
7

o o
BeAY o] woldFS e #AY Y

(26~37%)°1 41 FEAE°] 947 pmol CO, - m™

LA 9 2AGNEE BT ANERE BESS Hel?
LSl02 Py Esten) At BRANEE 1Y Bl

Abstract: The present study was conducted to investigate photosynthetic responses and growth performances of
Liriodendron tulipifera, Betula costata, and Carpinus cordata seedlings growing under four different light regimes
(full sun and 54~65%, 26~37%, 8~13% of full sun). L. ndipifera and B. costata showed the highest photosynthesis
rate of 13.59, 16.29 pmol CO,-m™-s™', respectively, at full sun. And photosynthesis ability and growth performances
were decreased as increasing shade level in the above two species. C. cordata showed the highest photosynthesis

rate of 9.47 pymol CO,-m™-s™' at 26~37% of full sun. Also, growth performances of height, root collar diameter,
and biomass showed the results similar to photosynthetic responses presented in C. cordata.
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Figure 1. Seasonal and diurnal changes of light intensity, air temperature(___), and relative humidity(....... ) following shading

treatments in sunny days.
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Table 1. Estimated values of photosynthetic parameters in the deciduous hardwood species subjected to shade treatment.

Species Season Relative light Light compensation point Light saturation point  Photosynthetic capacity

intensity (%)’ (umol * m? - s (umol - m™ -+ s7") (umol CO, m™ - s7™)
May A 4 1,179 9.57
A 30 1,383 13.59
I B 26 1,281 12.00
vy C 21 984 7.97
Liriodendron tulipifera D 7 555 5.09
A 27 1,312 10.30
- B 14 1,047 9.49
eptember C 1 602 521
D 1 406 428
May A 21 594 6.79
A 41 1,344 16.29
ot B 33 1211 13.88
vy C 15 1,023 9.50
Betula costata D 9 820 7.18
A 25 1,281 13.15
- B 18 1,133 11.47
eptember C 1 828 7.65
D 6 703 5.47
May A 20 656 492
A 16 820 772
l B 13 867 8.84
wy C 21 969 9.47
Carpinus cordata D 10 594 4.66
A 13 711 729
- B 14 797 8.18
eptember C 19 804 8.19
D 6 508 447

'Relative light tansmittances ; A: 100%, B: 54~65%, C: 26~37%, D: 8~13%
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Figure 3. Effect of shade treatment on the photosynthesis rate of Liriodendron tulipifera seedlings.
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Figure 4. Effect of shade treatment on the photosynthesis rate of Betula costata seedlings.
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Figure 5. Effect of shade treatment on the photosynthesis rate of Carpinus cordata seedlings.
240 - — Roof ool e 240
Height oot collar
diameter . ol sun
[ 54~65% of full sun
220 - B 26-37% of full sun - 220
[] 8~13% of full sun
< a a
S 200 T - 200
L a
o b a
.§ 180 a - 180
o a
a
O 160 - . - 160
2 2 .
5 |
& 140 aab ad - 140
ab a .
a
a
120 - b L F 120
100 ﬁ — —+ 100
Liriodendron Betula Carpinus Liriodendron Betula Carpinus
tulipifera costata cordata tulipifera costata cordata

Figure 6. The relative growth rate of height and root collar diameter in the deciduous hardwood species subjected to shade
treatment (1: Different letters within column indicate statistical differences at the 5% level by Duncan's multiple range test.).
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Table 2, Effect of shade treatment on the biomass production and biomass distribution of the seedlings of three deciduous

hardwood species.

Relative light intensity Dry weight(g) TR ratio
(%)' Leaf Shoot Root Total T/R ratio
Liriodendron tulipifera
A 8.(311% 8‘58)38212 1 3(§g§03a{§)6a 25.('55524-_'5 (1)235% 47.4€1i001)5. 10a 0.96 +0.38b
: F L U T e
c AN OCMCHAR MU o
: A O
Betula costata
: TSRO I e
s RRS eI g SRR
: Wk S g RLs
: W BT e s
Carpinus cordata
A 2.(11237:1 (1)56)% 8.?54;_-3 §é3)6a 548 §S%Z?ab 16.4(31i001).26ab 2.05+0.5%
B 3((1);%12&{5)21 9.?510%2 gg& SSg 1;.016.2)7ab 1 8.3?1%08).75ab 20240633
c - e L
b MR e SEAD TS sweem

'Relative light transmittances ; A: 100%, B: 54~65%, C: 26~37%, D: 8~13%.
Different letters within column indicate statistical differences at the 5% level by Duncan's multiple range test.
The numbers in parenthesis indicate the percentages of dry weight of each part of leaf, shoot, root to total dry weight of seedling.
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