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Effects of Artificial Acid Mist on Leaf Injury and Surface
Wettability of Several Broad-Leaved Species'*
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ABSTRACT

To seek effective methods for evaluating air pollution and acid rain injury, artificial acid mist(pH
2.5, 3.5 and 4.5) and ground water(pH 6.5) were treated on the potted seedlings of Ligustrum
obtusifolium, Cercis chinensis, Hibiscus syriacus and Sophora japonica. Leaf chlorophyll contents, char-
acteristics of leaf-injury, wettability-measurement of diameter of water-droplets on the leaf surface-
among treatments were investigated. The results were summarized as follows.

1. Chlorophyll contents of Ligustrum obtusifolium and Hibiscus syriacus measured on June 3 were
highest in pH 2.5 plot, but those of Cercis chinensis and Sophora japonica were relatively low level,
Chlorophyll contents of Ligustrum obtusifolium measured on August 24 was highest in pH 2.5 plot,
but those of Cercis chinensis, Hibiscus syriacus and Sophora japonica were highest in the control.

2. Changes of chlorophyll contents with acid mist treatments were differed among tree species.

3. For all the tested species, leaf injury(injured leaf number and rate, and injured leaf area) increased
with decreasing pH levels of acid mist.

4. Leaf tissue injury seemed to be related with the wettability of the leaf surface. Measurement of

' A4 19964 59 239 Received on May 23, 1996.

2 A Y&t 9187} Dept. of Forestry, Sang Ji Univ., Won ju, Korea.

Yol EE-2 19944 Ao A x| [lel| ofste] Y= %<k,
577



578 ATRREEES] Wiyl o WERES EgEs BRE ki s BE

diameter of water—-droplets on the leaf surface might be useful criteria for acid rain or acid mist
injury for the glabrous leaved species, such as, Cercis chinensis, Sophora japonica, etc.
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A : Ultrasonic humidifier
B : Fan for air circulation
C : Air outlet

Fig. 1. Mist chamber system
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Table 1. Chlorophyll contents(SPAD value) of four species by the levels of pH.

Chlorophyll content measured on

Treatment Jun. 12 Jul. 1 Aug. 1 Sept. 1

L. obtusifolium

control(pH6.5) 33.3 33.7 40.3° 44.1°
pH 4.5 32.3 29.7 32.9° 4.2
pH 3.5 33.6 33.4 36.2° 4.1°
pH 2.5 35.9 31.7 42.4° 45.4°
Mean 33.8 32.1 37.9 41.9

F-values 1.24%3 1.8455 6.27° 12.54™

C. chinensis

control(pH6.5) 271.7 36.3 30.5° 33.7°
pH 4.5 23.9 34.7 23.4° 27.3°
pH 3.5 27.0 35.6 27.6° 32.4°
pH 2.5 26.5 35.2 29.9° 32.0°
Mean 26.3 35.5 21.9 31.35

F-values 0.78%S 0.165°5 5.17% 5.35"

H. syriacus

control(pH6.5) 28.5° 26.5 31.39 34.98*
pH 4.5 27.3° 24.6 28.64 28.31°
pH 3.5 29.0° 25.8 27.41 30.12°
pH 2.5 36.0° 23.8 30.18 33,64
Mean 30.2 25,2 29.4 31.8

F-values 6.33° 1.03%3 0.7273 2.85"

S. japonica

control(pH6.5) 44.2 26.6 46.9 51.9°
pH 4.5 43.3 22.9 42.6 45.2°
pH 3.5 4.7 25.5 49.5 49.1™
pH 2.5 43.1 25.4 47.4 46.6°
Mean 43.8 25.1 46.6 48.2

F-values 0.257° 2.3975 2.25%3 2.93°

* and ** indicate significances at 5% and 1% level, and NS means not significant at 5%

significances level.

Differences in letters in vertical columns indicate significance difference at 5% level for DMRT



BEAEEEE 85, 19964 12A 581

e A EAC U dx2e g5 o) (3]
Zyel, 1986b; Scholz#} Reck, 1977)¢F AFAI-$- =
2ol i A EE3ke] Aoldt uH-3-(Leest Weber,
1979; A% 5, 1982, Evans, 1984; o) &<}
A7 e, 1986)% 9E v nER Ry Az
Rodalc),

He 7 v 79 1 2ol g2 agtske]
Hx g Rga FA54E, F33 2 3sgr
= 78 14 A4 gasdodrt oA E713
o 99 1d EFAHAA HdAE widc), 3
Apolgh ol¥ g Azt ZAMA AL Q@)E,
1973; Suwannapinunt, 1980) % <AL $-(o]
=T 5, 1980 &% 4= agae gag 9
g Axjele AbbE = Asfolu},

AEL T AH2A=(adE, 1982), 44
EAAL(Kim, 1987; °o1&7+ %, 1984), 059
A (AAE 5, 1982, Kundson =, 1977) Sl
oste] JE 4 vt BaEgen] Todd
9} Amold(1962)= 97159 +AHEE g4
gk 7rAa vebd 4 9lSS el wl gl

oY < EA4te] W HE stressol wigh
AEAL] A v Jehle g2 A9Y
o, a2y & Al 2 pHelA 32 §
22 Z7HE Jehd AL ANzl goted
G T e AR AgE o Y Fx
7 EoFolrt A &AL Bad vialE ofgke] A
o] 3ikde] kg g o)fo] HBEA FaFY £}
7 et e g FAse] iRk FEY
Fo8 AdAFA AZAe] FuE o) 4d
Ao Fukylct,

2. Yujsi=(maiyE X maHeE)

T AHEE AT A7) AL 9
E 9929 2 Aads)e) g7 §
AXA ZA#AE Table 200 vieilict, nE £3
SollA At AFAele] pHite] Aeldex 49
e 2 Aaldg)e] Fotsle Aol
FRIAT. Jeldees HF e wergg
o A5 7Y 19 FAXEG 8Y 1d A A}
A viebg et o] 2 7|7k kel st A

Table 2. Means of injured leaf number and rate(%) for each species.

Treatment \ Date Jun. 12 Jul. 1 Aug. 1 Sept. 1
Injured leaf
No. Rate No. Rate No. Rate No. Rate

L. obtusifolium

control(pH6.5) 0.00° 0.00 0.00° 0.00 0.00°* 0.00 9.75°  11.54
pH 4.5 0.00° 0.00 0.00° 0.00 6.25  10.96 4.00° 7.17
pH 3.5 0.50° 0.00 0.00° 0.00 1.00% 4.44 3.25" 6.70
pH 2.5 26.25°  59.66 58.00°  92.06 53.75°  83.98 74.50°  97.07

F-values 73.34™ 30.08" 22,36 14.12"

C. chinensis

control(pH6.5) 0.00° 0.00 0.00° 0.00 0.00°  0.00 3.00°  16.44
pH 4.5 0.00° 0.00 0.25°  12.50 3.00°  25.00 4.75"  33.93
pH 3.5 2.00° 26.67 2.50°  23.26 6.00® 37.5 14.00°  84.85
pH 2.5 3.00° 42.86 11.30°  82.66 11.00°°  82.71 11.00°"°  100.00

F-values 3.63" 10.70™ 6.36"™ 3.77"

H. syriacus

control(pH$.5) 0.00 0.00 0.00 0.00 0.00 0.00 1.67° 5.63
pH 4.5 0.00 0.00 0.00 0.00 0.30 2.23 4.00° 8.57
pH 3.5 0.00 0.00 9.30 23.66 17.00 32.51 17.000  32.49
pH 2.5 5.00 28.30 16.00 52.17 24,67 63.26  47.00° 89.82

F-values 2 40N 3.08%° 3.42%3 12.64™

S. japonica

control(pH6.5) 0.00 0.00 0.00 0.00 0.00° .00 4.7 2.2
pH 4.5 0.00 0.00 0.00 0.00 0.50° 1.20 1.7 1.59
pH 3.5 2.00 3.05 4.25 0.00 12.50° 6.89 21.75*° 11.85
pH 2.5 9,25 13.26 42.50 14.89 77.75°  42.90 174.00°  95.34

F-values 217" 2.7 8.89" 41.52"

* and ** indicate significances at 5% and 1% level, and NS means not significant at 5%

significances level.

Differences in letters in vertical columns indicate significance difference at 5% level for DMRT
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Table 3. Means of injured spot(diameter in mm, number per leaf)for each species.

Treatment\Date

Jun. 12 Jul.

1 Aug. 1 Sept. 1

Injured spot

diameter No/leafs

diameter No/leafs diameter No/leafs diameter No/leafs

L. obtusifolium

control(pHe6.5) 0.00° 0.00° 0.00° 0.00°  0.00° 0.00° 1.25° 5.25°
pH 4.5 0.00° 0.00° 0.00° 0.00°  1.00° 5.2  1.75° 2.00°
pH 3.5 0.00° 0.00° 0.00° 0.00°  0.50® 0.33*  1.00° 7.00°
pH 2.5 6.75" 6.67° 5.75" 14.3°  7.00° 25.58°  9.00° 29.00°

F-values 37.07°  58.54" 52.90" 49.757 171.67" 262.52" 36.41" 45.18"

C. chinensis

control(pH86.5) 0.00 0.00 0.00* 0.00°  0.00° 0.00  1.50 3.83°
pH 4.5 0.00 0.00 0.25° 0.50°  2.00° 9.17  2.%5 12.58
pH 3.5 1.00 2.58 1.50° 6.75°  2.00° 10.33  3.00 8.08
pH 2.5 3.00 1.22 3.00° 16.00°  3.00° 24718 4.67 32.67°

F-values 25875 2.43°° 5.99 4.26" 6.36"  3.45°°  2.49%°  6.96"

H. syriacus

control(pHS.5) 0.00 0.00 0.00° 0.00 0.00 0.00  1.00 1.33°
pH 4.5 (.00 0.00 0.00° 0.00 0.33 0.11  2.30 1.44°
pH 3.5 0.00 0.00 1.33° 8.22 1.67 9.89 1.30 7.92°
pH 2.5 1.00 4.67 1.00 9.44 4.33 11.78  4.00 24,89

F-values 3.007°  3.61N° 4.9 2.8385 1.038° 3.437° 2.95%% 55,227

S. japonica

control(pH6..5) 0.00 0.00 0.00* 0.00  0.00° 0.00° 2.25 2.08
pH 4.5 0.00 0.00 0.00° 0.00  0.25° 0.177 1.2 2.92
pH 3.5 0.50 0.83 1.50° 1.58  1.2%° 3.00°  1.00 2.42
pH 2.5 0.50 2.00 1.25° 10.08 2.00° 17.00°  0.75 10.25

F-values 2.00%° 2.93%° 535 2.3 11.1™ 7137 0.86  2.99%°

*x and ** indicate significances at 5% and 1% level, and NS means not significant at 5%

significances level.

Differences in letters in vertical columns indicate significance difference at 5% level for DMRT
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Table 4. Mean value of water-drop diameter(mm) measured on September 13 by the levels of pH for

each species.

Treatment\Species L.. obtusifolium C. chinensis S. japonica
abaxial abaxial abaxial abaxial abaxial abaxial
control(pH6.5) 44.8 38.9° 33.0° 32.4 33.1° 31.7°
pH 4.5 43.8 42.1% 35.6° 32.4 34.8° 29.2°
pH 3.5 45.0 1.4 35.4° 32.1 33.6° 32.1™
pH 2.5 44.8 42.9° 36.4° 32.4 34.5° 32.9°
F-values 2.017° 19.28" 14.80% 0,528 747" 63.01"

* and ** indicate significances at 5% and 1% level,

significances level,

and NS means not significant at 5%

Differences in letters in vertical columns indicate significance difference at 5% level for DMRT
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