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Abstract: The effects of soil acidification on the photosynthetic activity of Quercus acutissima seedlings were
investigated. We measured the growth and photosynthetic activity of the seedlings in relation to soil
acidification. The dry weights of the seedlings were reduced according to the amount of H' in the soil. The
concentrations of Al in needles at the 90 meq H" were significantly higher than those at the control. The
contents of chlorophyll in needles at 90 meq H" were significantly lower than those at the control. The net
photosynthetic rates of the seedlings in the acidified soil were reduced by increasing the amount of H" to the
soil. The carboxylation efficiencies(CE) of photosynthesis were reduced in the seedlings grown in the acidified
soil. These results suggested that the soil acidification induced the inhibition of photochemical reactions and CO,
fixation of photosynthesis.
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A8] X =o] 5] A7 Bl A2l WstE 7 e
Al Dokl 11d2] ) 1989). 53], 92| chlorophyll
Z(Reich er al., 1995) # Rubisco &4J(Farquhar and
Sharkey, 1982; Sharkey 1985)°l Q&S 7]3] F2-0] A7+
2 dRe FHo] A= FH & (Matyssek et al.,
1995; Larcher, 2003)2 A 3HA1AH 5G] kg &S vl
Zth(lzuta et al, 2001; Fornasiero, 2003; Choi et al.,
2005).
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1. SAM=
2 AFoMe] FARNEE FHARAEAY SESFEA
Aa TxANA FH S I UF-(Quercus acutissima)
294 BE-S ARESIGITE FAIEGS 7% FFAlel &
St AFHN 37°3, E 127°1)0)] &
Eete FPa Aol FHdSS AAskaL ZFE oF
0~10 cm7HA 98] AT ES AF st Al EAF & E
%2 5 mm A E o]§3te] A A B F& AlAG
of Aol 27 Bt Ax F ARSIt FHESF 1L
o] SO,7: NO,™: CI'= 5: 3: 2(F&H))<] H]&o] HEE X
Algk Ag-8-g Attt 2k M7+ ESF 1 Lol 3
7Hel HYe] o] Ztz} o(th =), 10, 30, 60 2 90 meq”Zt
HEE M ESS AT

2. MEE 53 9 4EEYS

A S AFAA FA9E 20004 22]al 43
T8 Azt A7 SHAE APste Her]ddE
ASEFS ST F, 70°CoA 597 AF Axste] HAF
Fo S4sl

AAAIZE Al(t]) B FE A(2)0] oM BEe] AFHF
< ol&std A&7 T MAA=AYGY dHAGE
(Relative Growth Rate; RGR), 55318 (Net Assimilation
Ratio; NAR), ¥ 75H](Leaf Dry Weight Rate; LWR) %
Ashre] thek Al AU TRES Adssict
(Hunt, 1978).
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ARESE] A EAE EHAA F2E8 (HNO;+HCIO,)EH
T84 W Mg 2 AlsEE 92543 %A (Hitachi
Co., Z-8230)°l <J3ll, Nv= SHEsig oz SA sk ch

219] chlorophyllgHe, 7} A2]+3 912]o] s7h ] A
9E HAL 23 mm¥ AE Z4zhe] AR 01 g2
DMSO 10 mLe} 3 Al kel HAAA]A 25°Ce] &-27]
o A7+ ®A|3le] chlorophylle F&3I3% oW, 11 &
S 645 nm 2 663 nme] FFE=E 337 (Hitachi
CO., U-1100)= =43+ &, chlorophyll$#-S AH&319]h
(Arnon, 1949).

4. BN #y
AR mme 7 Al ed FEE 24 9
open gas exchange system(LI-6400, Li-Cor, Lincoln,
NE)E ol 83le] Beae ZAshAT B4 FAL
leaf chambert] CO, X% injector system= ©]-8-3}
360 umol'mol™2 FX|3H, &%= 25°C, ZL2] 2L 6400-02
LED light sourceE ©]&3t] FFAH FIFAE HE
(photosynthetic photon flux density(PPFD)) 0, 20, 50,
100, 200, 500, 1000, 1500 pmol-m?s'|A] F3H3&E W
35 Aol threl o= ALttt
VL€ C)
100s ¢
@, A,=Net photosynthesis(molCO, m™s™),
U,=mole flow rate of air entering the leaf chamber
(mol S™),
C.,=mole fraction of CO, in the leaf chamber
(molCO, mol ™),
C.=mol fraction of CO, entering in the leaf chamber
(molCO, mol™),
s = leaf area(cm?),

E = transpiration(mmolH,O m~s™)

S, A-Ci A9 F42 PPFD+  1,000~1,200
umol'm™s~'(cool halogen lamp; WALZ, Effeltrich,
Germany), 99| 25 & 25°C, AUFEE 50-70%2 4
SFATH A-Ci FA19] 342 IS AW oF 102
7+ AEANZ T, COF =7 150~1500 ppme] S ol A
43kt
Zo g g
1. AE|LR 259 ME
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Table 1. Dry weights and top/root ratio(T/R) of Quercus
acutissima seedlings(n=5).

Table 3. Leaf chlorophyll content of Quercus acutissima
seedlings(n=5).

Dry weight(g)

Soil Wh TR

treatment  Jeaf  Trunk  Root ole-
plant

Initial 1.93 491 6.84 0.39
Control 1.07a 482a 11.68b 1643b 041b
10meqH" 122a 3.68b 14.89a 2094a 041b
30meqH* 0.60b 3.07c 947¢ 13.14c¢ 039D
60meqH" 049b 283c¢ 729d 1061d 045a
90meqH" 036b 235d 577e¢ 848e 047a

Values with the different small letter demonstrate significant dif-
ferences among stands at the p=0.05 level.
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Table 2. Effect of soil acidification on relative growth rate of
whole-plant dry weight(RGR), net assimilation rate(NAR)
and leaf dry weight ratio(LWR) of Quercus acutissima
seedlings(n=5).

Soil RGR(%) NAR(%) LWR(%)
treatment a O’Zg- g’] -day’])
Control 0.12(100) 0.43(100) 28.4(100)
10 meq H* 0.14(117) 0.49(115) 28.7(101)
30 meq H* 0.08 (67) 035 (81) 22.5(79)
60 meq H* 0.05 (42) 0.27 (63) 20.1 (71)
90 meq H* 0.04 (33) 0.19 (44) 20.1 (71)

Relative values are indicated as the percentage of control.

Soil chlorophylla chlorophyll b chlorophyll a+b
treatment (mgg™)
Control 0.486(100) 0.250(100) 0.736(100)
10 meq H* 0.506(104) 0.248 (99) 0.754(102)
30 meq H* 0.484(100) 0.227 (91) 0.711 (97)
60 meq H* 0.460 (95) 0.225 (90) 0.685 (93)
90 meq H* 0.451 (93) 0.222 (89) 0.673 (91)

Relative values are indicated as the percentage of control.
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Table 4. Net photosynthetic rate(Pn), transpiration rate(E)
and dark respiration rate(Rd) of Quercus acutissima
seedlings(n=5).

Soil Pn E Rd
treatment  (mgCO,.g-h™") (gH,0-g"*h™") (mgCO,g"h™)
Control 6.55 ab 0.61a 1.44 a
10 meq H' 7.45a 0.73 a 1.12a
30 meq H* 6.52 ab 0.55b 0.74b
60 meq H* 6.17b 0.26 ¢ 047c¢
90 meq H* 521¢ 032¢ 045¢

Values with the different small letter demonstrate significant dif-
ferences among stands at the p=0.05 level.
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Figure 1. Net photosynthetic rate versus photosynthetic photon
flux density(PPFD) of Quercus acutissima seedlings (n=5).
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Figure 2. The CO,-response curves of net photosynthetic rate
of Quercus acutissima seedlings(n=5).
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Figure 3. The relationships between Al, Mg concentrations in leaf and carboxylation efficiency of Quercus acutissima seedlings (n=5).
(M: control, O:10 meq H', A: 30 meq H', @: 60 meq H', A:90 meq H")
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Figure 4. The relationships between N, chlorophyll contents
in leaf and carboxylation efficiency of Quercus acutissima
seedlings(n=>5). (H: control, O: 10 meq H*, A: 30 meq H",
®: 60 meq H', A:90 meq H")
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