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Effects of Simulated Acid Rain on the Chlorophyll
Contents in the Needles of Pinus koraiensis
and Ligustrum obtusifolium Seedlings'
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ABSTRACT

With the purpose of pursuing the increase and decrease of chlorophyll a and chlorophyll b caused by applica-
tion of the simulated acid rain treatment on Pinus koraiensis seedlings and Ligustrum obtusifolium cuttings, the
experimental design of randomized block arrangement with three replications was implemented in the experi-
mental field of Yesan National Agricultural Junior College, during the growing season of 1985.

Pinus koraiensis seeds stratified in cool and moist condition were sown on pots, and in case of Ligustrum
obtusifolium, C1/1 cuttings were potted for experimental use in the early spring. The regime of artificial acid
rain, based upon precipitation frequency and density, was simulated from the learning of climatological data
averaged from 30 years records. The spray of acid water containing pH values of 4.0 and 2.0 was initiated from
the 1st of May and ended on the 31st of August. As control, ground water was also treated at the same time. To
analyse the chlorophyll content, those leaves looking representative and unaffected by other harmful agents
were sampled on the 18th of September, and UV-visible spectrophotometer was used.

With decrease in pH values of acid rain, the content of chlorophyll a and chlorophyll b decreased in both

species. The decrease in chlorophyll a could be confirmed through statistical significance, but not in chlorophyll
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b. And when we discussed the chlorophyll decrease index which was explained in detail in the paper, an atten-

tion might be given to similarly decreasing values in both chlorophyll a and chlorophyll b, according as pH levels

of acid rain decreased. The ratios of chlorophyll a to chlorophyll b in both species were not affected by dif-

ferent pH leaves of acid rain.
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Table 1. Chemical properties of soil experimental
plants cultivated.

Texture Silty loam

pH 6.2

TN 0.06%

P, 05 60.97 ppm
CE.C 7.04 me/100g
Kt 0.16 me/100g
Nat 0.28 me/100g
Catt 3.78 Me/100g
Mgtt 0.98 me/100g
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Table 2. Basic records of precipitation density and

frequency averaged from 30 years observa-
tion used for simulation.

Month
on May Jun. Jul. Aug.
Item

Precipitation density(mm) 81.9 1309 307.2 2167
Precipitation frequency 7 9 13 11
Average rainfall(mm) 11.7 145 236 197
Spray/a time/plot (mm) 438 542 8.83 7.37
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Table 3-& pH K#ER =2 & 3459 E U5 &
Wl EHEFE a b ¥ B EHEE SR(ng/g fresh wt)
£ nel Folrk #HIE T Ao vl =E pH

>

kel A FHE Aol oo, R BE JLEN
o2 ESEE L el wel EgE 2B mddle
el gl

E&F a0l g oA, AFE= pH 654

#i# 089mg/gll, pH 40014+ 083mg/g. pH
204 = 077mg/go & wAst sglow, # %y
S0l @l E pH 659 1.19mg/gel Hal pH 4.0
ol A& 1.12mg/g, pH 20914 100mg/g22 ®RA
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Table 3. Leaf chlorophyll a and b contents of Pinus
koraiensis and Ligustrum obtusifolium
by pH levels of acid rain (mg/fg. fresh wt.).

Species pH level Chl.a Chl b Total chl.
Pinus 6.5 0.89 0.32 1.21
koraiensis 4.0 0.83 0.30 1.13
2.0 0.77 0.28 1.05
Ligustrum 6.5 1.19 0.44 1.63
obtusifolium 4.0 1.12 0.42 1.54

2.0 1.00 0.38 1.38

- 0.05 significant level to treatment in both chloro-
phyll a and total chlorophyli.
- Non-significance to replication in two species.
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Table 4. Chlorophyl! decrease index value affected
by pH levels of acid rain (%).

Species pHlevel Chl.a Chl.b Total chl.
Pinu 6.5 100 100 100
k;rs_ e 4.0 933 938 93.4
arenst 2.0 865 87.5 86.8
Licustrum 6.5 100 100 100
obgml_fol,um 4.0 94.1 95.5 945
! 2.0 840 86.4  84.7
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Table 5. Changes in the ratio of chlorophyll a to
chlorophyll b affected pH levels of acid
rains (mg/g. fresh wt.).

Species pHlevel Chl.a ChlLb a/b
Pinus 6.5 0.89 032 2.78
k', s 40 083 030 277
oraiensi 20 077 028 275
Livustrm 6.5 1.19 044 270
ol’ﬁ‘mfoﬁum 4.0 1.12 042 267
2.0 1.00 038  2.63
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