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Histological Perturbations of Crop Leaves after Expdsure to
Simulated Acid Rain

— IL For rice, soybean, barley, and radish —
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Summary

To investigate the alterations of ultrastructure of leaves by acid rain, 10mm of SAR(Simulated
Acid Rain, pH 2.0, 25, 2.7, 3.0, 6.0) were applied to 4 crops(rice, soybean, barley, and radish) at
the two day interval. The symptoms of leaf damage by SAR were observed by naked eyes and
SEM(Scanning Electron Microscope). The results are summarized as follow:

Visible leaf injury were more serious in dicots than monocots such as rice and barley with the
order of bean, radish, rice, barley.

With the SAR treatment of pH 2.0, histological perturbation of trichome were developed in bean
and radish.

And with the SAR treatment of pH 2.5, stomata of all tested crops except rice were deshaped.
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Table 1. Degree of foliar damage' on crops
treated with SAR(simulated acid
rain)

Number of treatment

Crops pH of SAR
1 3 5 7 10

Rice 6.0 0 0 0 0 0
30 0 Tr Tr Tr Tr
2.7 Tr Tr Tr Tr Tr
25 Tr Tr 1 1 1
20 Tr 1 2 3

Soybean 6.0 0 0 0 0 0
30 Tr Tr Tr Tr Tr
2.7 Tr Tr 1 1
2.5 Tr 1 1 1
2.0 1 3 4 5

Barley 6.0 0 0 0 0 0
30 0 0 0 0 0
2.7 0 Tr Tr Tr Tr
2.5 Tr Tr Tr Tr Tr
2.0 Tr Tr 1 3 4

Radish 6.0 0 0 0 0 0
30 0 Tr Tr Tr Tr
2.7 Tr Tr 1 1 2
25 Tr 1 2 2 4
2.0 1 3 4 5 6

1: O(non-symptom), Tr(Trace, < 10%), 1(10-20%),
2(20-30%), 3(30-40%), 4(40-50%), 5(50-60%), 6(60-
70%), 7(70-80%), 8(80-90%), 9( > 90%)
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Photo 1. Scanning electron microphotographys of trichome of crop leaves treated with SAR.
A : Rice(pH 6.0, X1,100), B :Rice(pH 2.0, X1,100), C: Soybean(pH 6.0, X100), D :@ Soybean
{(pH 2.0, X100), E © Radish(pH 6.0, X80), F : Radish (pH 2.0, X80)
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Photo 2. Scanning electron
microphotographs of
stomata of crop leaves
treated with SAR.

A : Rice(pH 6.0, X3,000),
B : Rice(pH 25, X3,000),
C : Bean(pH 60, X3,000),
D : Bean(pH 2.5, X3,000),
E : Barley(pH 6.0, <X1,500),
F : Barley(pH 2.5, X1,000),
G * Radish(pH 6.0, X5,000),
H  Radish(pH 25, X5,000)



24 ¥ AHFTEEA A15E A1E (1996)

wm =

Abgule) & g 2AWHE Lolur ¢
st ¥, F, 28, & 5 471 FE pH 20, 25,
27,30 2 60(d =) QAFAFHE 10mmY 2
d Foz 103 Mg F 49 HAH&y 24
(Trichome) B 7139 W3HE 4WHE HAAJE 8
obstd oh& ) o

1L AW Ao 2% FHed st gsje

F>F>H>HF ¢oz "y 89
Hel Byt AEe AgRd HA delyg
}.
H 2029 JAFAME Had g9 @
B FAARAER A SEM)L R 26E 2

3, 23 T 99 2ol WFHY o} o

e dEst gk
3. pH 25 4344y Nz ME AYg F,

B 2 Fo 713 st vepd

[N
o]

51 F3CR

1. Volker A. M. (1988). The challenge of acid
rain, Scientific American, 259(2) . 14—22.

2. Bill F. (1986). Environmental Ecology-The im-
pacts of pollution and other stresses on ecos-
ystem structure and function-, p.82.

3. Gene E. L., Richard F. W,, James N. G. and
Thomas J. B. (1979). Acid rain, Scientific
American, 241(4) . 39—47.

4. Schindler D. W. (1988). Effect of acid rain on
freshwater ecosystems, Science, 239 . 149—
157.

5. Feret P.P, Diebel K.E.,, and T.L. Sharik. (19
90). Effect of simulated acid rain on reprodu-
ctive attributes of red spruce, Environmental
and Experimental Botany, 30(3) - 309.

6. Evans L.S. (1982). Biological effects of acidity
in precipitation on vegetation : A Review, En-
vironmental and Experimental Botany, 22(2)
1 155—169.

10.

11.

12.

13.

14.

15.

16.

17.

18.

.ol (1990). AES AMEAES M) @

Fefol B A7, Al HYARA=E.

. Evans LS., Gmur N.F., and D. Mancini. (19

82). Effect of simulated acidic rain on yields -
of Raphanus sativus, Lactuca sativa, Triticum
aestivum and Medicago sativa, Environmental
and Experimental Botany, 22(4) . 445—453.

. Rinallo C. (1992). Effects of acidity of simula-

ted rain on the fruiting of 'Summerred’ apple
trees, J. Environ. Qual, 21 ! 61—68.

AL, ZeElE. (1991). = Mo A=
g A 29X FAEE, WA
3], 7(3) - 203—207.

Taniyama T. and Saito H. (1981). Effects of
acid rain on apparent photosynthesis and
grain yield of wheat, barley and rice plant,
Rept. Environmental Sci. Mie. Univ,, 6 . 87—
101.

Yoshishisa Kohno. (1989). Effect of simulated
acid rain on the growth of soybean, Water,
Air, and Soil Pollution, 43 : 11—19.
Katherine E. (1977). Anatomy of seed plants,
John Wiley and Sons, p. 94—97.

Evans LS, Gmur N. F. , and Costa F. D.
(1977). Leaf surface and histological perturba-
tion of leaves of Phaseolus wvulgaris and He-
liauthus ennuus after exposure to simulated
acid rain, Amer. J. Bot.,, 64(7) . 903—913.
Evans LS, Gmur N.F,, and Costa F.D. (1978).
Foliar response of six clones of hybrid poplar,
Phytopathology, 68 : 847 —856.

Evans LS, Gmur N.F, and Kelsch J.J. (1977).
Perturbations of upper leaf surface structure
by simulated acid rain, Environmental and
Experimental Botany, 17 . 145— 149,

Shriner D.S. (1978). Effects of simulated acidic
rain on host-parasite interasite interactions in
plant diseases. Phytopathology, 68 : 213—218,
£FH, FaLE, SRE. (1993). WA RS
B, olgtdlv| M A, p37—48.



