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Effect of Lime Materials Application on Reducing Injury of Simulated Acid Rain in Soybean
Bok-Jin Kim, Jun-Ho Back, and Heung-Gyu Kim(College of Natural Resources, Yeungnam University, Kyongsan,
Kyongbug, 712-749, Korea)

Abstract . This experiment was conducted to find out the effects of lime materials application on reducing injury
of simulated acid rain(SAR) in soybean grown in pot contained with sandy loam. Six treatments including control,
slaked lime(SL), 1% and 2% lime water(LW) and composite treatments with SL+ LW were applied. Slaked lime
was applied to soil in pot before planting, and lime water was applied to leaves a day prior to the spray of SAR(pH
2.7) and normal rain(pH 6.0), and these were sprayed at 2-day intervals. Growth, yield and yield components,
foliar injury rate, chrolophyll content and photosynthetic activity in leaves, content of mineral nutrients in plant
and soil chemical properties were analyzed and investigated. These results obtained are summarized as fol-
lows : Seed yield of all lime treatment was reduced by SAR compared with control. But seed yield of all lime
treatment was increased with treatment of lime material in soil and on leaves. After 15 and 45 times spray of
SAR, all lime treatments were effective in injury reducing visible injury of leaves compared with none treatment.
Chlorophyll content in leaves was highest in plants treated with slaked lime+ 1% lime water and photosynthetic
activity was highest with treatment of slaked lime. Concentration of total nitrogen, phosphate, and sulfur in soybean
plant were increased by the spray of SAR. Concentration of total nitrogen, potassium and calcium in soybean
plant were increased with treatment of slaked lime into soil. By treatments of SAR, soil pH was decreased, and
total nitrogen and sulfur concentration in soil were increased. However, available phosphate and exchangeable
cations in soil such as calcium, magnesium and potassium were reduced. Soil pH, calcium and silicate concentration
were increased with treatment of slaked lime into soil.
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Table 1. Physico-chemical properties of soil used.

pH OM T-NAv.POs Si0; SO Ex. cation(cmol/kg) CEC

1:9 @) % (mg/ky) (mghkg) (mgky) Ca Mg K (cmolkg
Sandy loam 614 095 005 33 8 187 565 155 027 827
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Table. 2. Effect of lime treatments on stem length, number of leaves, leaf width, stem diameter, and number of node

per plant of soybean after application of simulated acid rain.

Stem length(cm) No. of leaves

Leaf width(cm) Stem diameter(mm) No. of node/plant

Treatment

pH60 pH27 pH60 pH27 pH60 pH27 pH60 pH27 pH60 pH27
Control 329bY 324ab 472 ns 385¢c 57ns 49 ns 8.3 ns 72ns 109 ns 112 ns
Slaked lime 306 b 324 ab 431 453 ab 55 53 7.9 7.7 10.8 11.0
Lime water 1% 324 b 304 ¢ 488 400 bc 55 49 85 7.2 10.6 105
Lime water 2% 353 a 33.7 a 46.8 403 be 6.1 5.3 84 6.6 110 11.0
Slaked lime 314 b 313 bc 454 480 a 5.7 53 8.7 82 105 10.7

+Lime water 1%

Slaked lime 324 b 303 ¢ 488 409 bc 55 5.2 9.0 7.1 105 10.3

+Lime water 2%

¥ . Means within a column followed by the same letter are not significantly different at the 5% level by Duncan’s New Multiple

Range Test.
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Table. 3. Effect of lime treatments on the number of branches per plant, number of pods per plant, number of seeds
per pod, 100-seed weight, and seed yield of soybean after application of pH 6.0 water and pH 2.7 simulated acid rain.

No. of branch No. of ped No. of seed 100-seed Wt. Seed yield

Treatment /plant /plant /pod ® /pot (2

pH60 pH27 pH60 pH27 pH60 pH27 pH60 pH27 pH60 pH27
Control 72ns 67 ab¥ 146 ns 105 ns 19 ns 19 ns 77 b 74ns 836 ns 566 b
Siaked lime 6.8 6.6 ab 120 126 2.0 1.8 79 ab 7.4 710 66.1 ab
Lime water 1% 7.7 6.5 ab 141 109 20 19 83 a 74 85.3 63.3 ab
Lime water 2% 7.8 6.0 ab 142 109 20 1.9 80 ab 74 816 69.6 ab
Slaked lime 7.2 73 a 144 133 19 1.9 78 b 7.8 79.7 776 a

+Lime water 1%

Slaked lime 6.8 59 b 131 110 2.0 19 74 b 7.4 76.6 599 b

+Lime water 2%

D! The same as in Table 2.
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Table. 4. Effect of lime treatments on foliar injury rate of
soybean after application of pH 2.7 simulated acid rain.

Foliar injury rate(%)

Treatment
After 15 times After 45 times
Control 7.5 a¥ 225 a
Slaked lime 69 a 142 b
Lime water 1% 11b 38 ¢
Lime water 2% 14 b 50 ¢
Slaked lime+ Lime water 1% 08 b 33 ¢
Slaked lime+ Lime water 1% 14 b 46 c

D! The same as in Table 2.
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Table. 5. Effect of lime treatments on total chlorophyll con-
tent in leaves after the 45th times and photosynthetic acti-
vity after the 30th times of soybean after application of
simulated acid rain.

Total chlorophyll content Photosynthetic activity

Treatment (mg/g Fr. Wt) (mg COy/g dm?)

pH 6.0 pH 2.7 pH 6.0 pH 27
Control 157 eV 130 e 207 b 192 b
Slaked lime 191 od 176 b 198 b 258 a
Lime water 1% 195 bc 138 d 238 a 211b
Lime water 2% 206 a 152 ¢ 21.3 ab 195 b
Slaked lime 184 d 187 a 241 a 210 b

+ Lime water 1%

Slaked lime 2.04 ab 183 ab 239 a 200 b

+Lime water 2%

Y. The same as in Table 2,
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Table. 6. Content of mineral nutrients in soybean stem and pod shell at harvest treated with simulated acid rain.

Treatment N(%) P;0s(%) K.O(%) CaO(%) MgO(%) S0(%) Si04(%)
reatmen

pH6.0 pH27 pH6.0 pH27 pH6.0 pH27 pH6.0 pH2.7 pH6.0 pH27 pH6.0 pH2.7 pH6.0 pH2.7
Control 161 15 024 026 217 173 119 104 068 070 068 080 056 0.76
Slaked lime 162 185 021 0.18 159 169 118 123 058 071 080 077 072 068
Lime water 1% 176 181 020 028 212 173 140 135 082 066 086 113 066 062
Lime water 2% 180 180 021 026 207 159 147 131 073 067 065 116 080 062
Slaked lime 169 182 022 024 195 207 132 145 066 082 074 080 068 064

+Lime water 1%

Slaked lime 168 176 022 023 183 183 151 159 075 071 059 104 062 058

+ Lime water 2%
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Table. 7. Effect of lime treatments on chemicals and exchangeable cation properties of soil harvest of soybean after applica-

tion of simulated acid rain.

pH oM T-N Av.P,0s Si0, S0, Ex. cation(cmol/kg)
Treatment (1:5) (%) (%) (mg/kg) (mg/kg) (mg/kg) Ca Mg K
pH6.0 pH2.7 pH6.0 pH2.7 pH6.0 pH2.7 pH6.0 pH2.7 pH6.0 pH2.7 pH6.0 pH2.7 pH6.0 pH2.7 pH6.0 pH2.7 pH6D pH2.7
Control 61 56 094 072 004 006 234 211 74 88 124 208 53 52 158 148 026 0.16
Slaked lime 66 63 070 064 004 005 193 135 101 102 135 179 71 72 145 147 026 021
Lime water 1% 62 60 084 072 008 006 206 137 87 73 130 187 60 57 159 150 014 013
Lime water 2% 63 61 092 090 008 006 183 160 77 79 140 233 56 53 152 141 023 014
Slaked lime 66 64 073 081 004 004 206 198 113 109 118 221 72 72 146 142 025 021
+Lime water 1%
Slaked lime 71 64 082 086 008 005 232 227 117 108 114 205 75 68 145 137 024 0.4
+Lime water 2%
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