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Effect of Simulated Acid Rain on Water Status of Pinus denszﬂora
and P. koraiensis

Eui-Soo Yoon
Department of Biology, Kongju National University, Kongju 314-701, Korea

ABSTRACT

The water status of Pinus densiflora and P. koraiensis was observed after the treatment
of simulated a_éid rain for every month August 1997 to March 1998. Both of the species
showed increase of dry weight, water saturation deficit and epidermis transpiration after
treatment of simulated acid rain (pH 3.5) for first three months. On the contrary, water
content was decreased in both the species after three month of simulated acid rain treatment.
The effect of simulated acid rain, however, became weaker after that and no big
difference was observed after seven month of treatment. Water potential of the leaf of
both species became lower than that of the control(pH 5.6) after seven month treatment
of simulated acid rain. The cuticle layers of the epidermis and Floring ring were
damaged seriously and the size of the gap between stomata became bigger after the treatment

of simulated acid rain.
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Pinus densiflora, P. koraiensis, Acid rain
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Fig. 1. Seasonal changes of dry weight of P.
densiflora and P. koraiensis needles growing from August,
1997 to March, 1998. The needles growing were cultured
under condition of spraying with simulated rain of
pH 3.5 or pH 5.6. @; pH 5.6 P. densiflora, m: pH
3.5 P. densiflora, A: pH 5.6 P. koraiensis, X pH
3.5 P. koraiensis. Y% : Significances at 5% levels, %
% : Significances at 1% levels.
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Fig. 2. Seasonal changes of water content of P. densiflora
and P. koraiensis needles growing from August,
1997 to March, 1998. The needles growing were cultured
under condition of spraying with simulated rain of
pH 3.5 or pH 5.6. &; pH 5.6 P. densiflora, m: pH
3.5 P. densiflora, A: pH 5.6 P. koraiensis, X pH
3.5 P. koraiensis. J: Significances at 5% levels, %
Y% : Significances at 1% levels.
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Fig. 3. Seasonal changes of water saturation deficit
of P. densiflora and P. koraiensis needles growing from
August, 1997 to March, 1998. The needles growing
were cultured under condition of spraying with simulated
rain of pH 3.5 or pH 5.6. ®: pH 5.6 P. densiflora,
s : pH 3.5 P. densiflora, A: pH 5.6 P. koraiensis,
X pH 3.5 P. koraiensis. v : Significances at 5% levels,
% % : Significances at 1% levels.

EAAE FAGA ™ AUYFIE LR v st
o ozt vre R EAAE Jel) AthFig. 3).
FIFAEL 2T AU FFo]l 2T A
N3l BA A o g HA gshon T
FF Aol = BE A 7o) AA ¥ &3 A
Fe HR o AFIL Lo Blshe] of3h ot
< B FAES YUY HAH R AT
o] RFE 39%AA THE H A 3L E 504%
2 A4 Al ol A= 36.7%0 A 50%2 F7t
£ st iz 34 n Ael 7 25 A8 7
AL A 3L <k 12~13% =2 T FAES B
Heow A7IHorEs A du A 2-3784 A
74A& pH 3.57} pH 5.6 Bvh R3] F4H&0] %o
o 53] 11€d & 9% o] Aol& YEHA
w2 27 2010 A 1AL A AT S0l
£ HolR & YT A fole T odA

[\
oo

%01 9" Aol Y M 38l = 41.9%2 <
Ay A g T 28.8%0) A 2% 8 Z7}8la] A

ol
rl

- 14 -

60

(o]
(@]
T

H
o
T

Epidermis Transpiration(%})
N w
o o

—
(@)
T

1 1 X 1 [

FEB. MAR

0 i 1

AUG. SEP. OCT. NQV. DEC. JAN.
Month

Fig. 4. Seasonal changes of epidermis transpiration
of P. densiflora and P. koraiensis needles growing from
August, 1997 to March, 1998. The needles growing
were cultured under condition of spraying with simulated
rain of pH 3.5 or pH 5.6. &: pH 5.6 P. densiflora,
& : pH 3.5 P. densiflora, A: pH 5.6 P. koraiensis,
X pH 3.5 P. koraiensis. % : Significances at 5% levels,
% % : Significances at 1% levels.
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Fig. 5. Decline trands of water potential of needles
of P. densiflora and P. koraiensis after withdrawal.
The needles were cultured under condition of
spraying with pH 3.5 or pH 5.6 of simulated rain
for 7 months. @; pH 5.6 P. densiflora, m: pH 3.5
P. densiflora, A: pH 5.6 P. koraiensis, X pH 3.5 P.
koraiensis.
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" Fig. 6. Scanning electron micrographs of stomata of

P. densiflora and P. koraiensis treted with simulated
rain. Bars represent=10um. A: Stoma on the abaxial
needles surface of P. densiflora treated with simulated
rain of pH 5.6 B: Stoma on the abaxial needles
surface of P. densiflora treated with simulated rain
of pH 3.5 C: Stoma on the abaxial needles surface
of P. koraiensis treated with simulated rain of pH
5.6. D: Stoma on the abaxial needles surface of P.
koraiensis treated with simulated rain of pH 3.5

Table 1. Stomatal characteristic of P. densiflora and P. koraiensis exposed to simulated acid rain of different pH

(unit, m)
pH Stomata Stomatal pore
Length Width W/L Length Width W/L
P. densiflora 5.6 352+3.28 31.4£235 0.89 6.31+0.76 6.01+1.23 0.95
3.5 36.4+3.67 31.3:+3.06 0.86 7.0+1.03 6.0+0.88 0.86
P. koraiensis 5.6 4724286 31.3+2.76 0.66 27.1+1.21 8.5+1.32 0.31
35 47.2+3.44 36.41+2.88 0.77 27.2+0.80 11.541.09 0.42
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Table 2. Monthly mean meteorological information of air temperature, relative humidity, precipitation and

duration of sunshine in Taejon(1997/1998)

Air Temperature Relative o Duration of
Year, Month Mean Max. Min. Humidity Precipition Sunshine
1997, August 26.0 30.8 22. 80 463.5 228.7
1997, September 20.1 26.1 14.8 71 30.2 245.8
1997, October 134 20.1 6.8 63 7.7 248.1
1997, November 8.6 14.5 3.7 72 168.2 164.6
1997, December 1.8 6.9 -2.6 69 44.5 1494
1998, January -0.9 37 -5.2 69 333 145.4
1998, February 35 9.1 -14 62 36.3 158.9
1998, March 7.3 14.0 1.3 54 3.1 2194
oA A FellAM Fgu7t 7159 A9 el oIE8Es
ABE T2 Fov 7139 A7z Fge n
Ae Aoz gAslgort B AFME AT Aber J. D., hendrey G. R., Botkin D. B., Francis A.
& AYE 2% AAgu| e o) 229 A7) J. and Melillo J. M. 1982. Potential effects of acid
X o™ Floring ring®} £ T A L9 A0 precipitation on soil nitrogen and productivity of forest
AsHA A= 71 7Y AR T2 &4 5 o] A ecosystem. Water, Air, and Soil Pollution 18:405-
Ao Hol AAAM | g 713 £4o] 7] 412
Z AA Y 71zt el FIFL o 2R A Adams C. M., Dengler N. G. and Hutchinson T. C. 1984.
URo SREHMAS ¥ SEZAS 27417 Acid rain effects on foliar histology of Artemisia tilesii.
=202 Az} G} Rhyu(1994)= <l TA 1) 7} Can. J. Bot. 62:463-474
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