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Tbale 1. The soil physical and chemical properties before experiment.
(September,17,2007)

pH oM’ NH,OAc extractable HCI extractable EC
(%) Bray-1P K Ca Mg Fe Mn Cu 2Zn (1:5)
(mg kg™ (dS/m)

Changji 7.4 1.35 53 58 1936 98 298 85 58 6.6 0.09
Luchu 8.2 1.07 56 95 3038 188 135 101 0.2 0.8 0.21

"OM: organic matter
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Table 2. The soil properties after treatments of different phenolic acid in
Changchi vegetable garden for two weeks.(October,1,2007)

Treatments pH oM’ NH,OAc extractable HCI extractable EC
(%) Bray-1P K Ca Mg Fe Mn Cu Zn (1:5)
(mg kg™) (dS/m)

Ferulic acid

10 mg/L 7.4% 1.45° 48" 50° 2030° 87 344° 84° 6.8° 6.3° 0.12°
20 mg/L 7.2° 155 52° 50° 2099° 92° 363° 86° 7.0° 6.6° 0.13°
30 mg/L 6.9 1.62° 70° 54° 2122° 98" 348 85° 6.3° 6.3° 0.13°
Benzoic acid

10 mg/L 6.9° 1.39®° 51° 46° 2018° 90° 330° 89° 6.2° 6.5° 0.09°
20 mg/L 6.7° 1.41° 54° 48 2125° 95° 361° 102 6.5 6.7° 0.11°
30 mg/L 6.7 1.52° 63* 50% 2153* 96* 355° 93° 6.5 6.7° 0.11°
Vanilic acid

10 mg/L 7.2° 1.36® 55° 52° 2195° 101° 378° 84° 6.2° 6.8° 0.13°
20 mg/L 7.0° 1.38° 60° 527 2236° 99° 381° 85° 6.6° 8.7° 0.13°
30 mg/L 7.1% 142°  65° 50° 2249 104° 350° 83° 6.4° 6.6° 0.12°
Allantoin

10 mg/L 7.3% 1.34® 55 527 2067° 84° 356° 96° 6.5° 7.5° 0.11°
20 mg/L 7.1 1.39% 55%  42° 1934° 87° 359° 102° 6.7° 8.0° 0.11°
30 mg/L 7.1 1517  55°  46° 2111° 90 357° 100° 6.6° 7.1 0.12°
salicylic acid

10 mg/L 7.2° 142°  49°  44° 2060° 92° 370° 87° 6.7° 6.8° 0.13°
20 mg/L 7.0° 142° 55%  46° 2084° 106° 382° 91° 6.7° 6.9° 0.12°
30 mg/L 6.9 1.47° 61* 51* 2088 108° 374*° 87° 6.6° 6.9° 0.13°
Mixture™

10 mg/L 7.0° 1.23° 60° 53% 2110° 106° 357° 95° 6.5° 6.6° 0.12°
20 mg/L 6.7 1.44° 617 51% 2113° 145° 386° 98° 6.9° 7.9° 0.13°
30 mg/L 6.7 1.60° 64° 56 2402° 157° 363° 94° 6.5° 7.1 0.14°
CK™ 7.3° 1.25° 54° 53% 2041° 98 320° 82° 6.4° 6.7° 0.10°

“Values within columns followed by the same letter are not significant at P<0.05(Tukey
test).

"OM: organic matter.

“"Mixing solution of five organic acid.

“"Check.
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Table 3. The soil properties after treatments of different phenolic acid in
Luchu vegetable garden for two weeks.(October,1,2007)

Treatments pH OM* NH,OAc extractable HCI extractable EC
(%) Bray-1P K Ca Mg Fe Mn Cu Zn (1:5)
(mg kg™) (dS/m)
Ferulic acid
10 mg/L 8.2" 0.99° 625° 122% 4134% 2817 298° 121° 0.25° 0.83" 0.26°
20 mg/L 8.1% 0.96° 61° 131% 4211% 286° 320° 128* 0.23° 0.80° 0.27°
30 mg/L 8.1% 1.03* 63° 133% 4213% 275° 304° 128% 0.22° 0.81* 0.20°
Benzoic acid
10 mg/L 8.1% 1.05* 62° 117° 4238° 295° 279% 133* 0.22° 0.79° 0.26°
20 mg/L 8.1 1.00° 62° 120° 4209° 298% 310 129% 0.22° 0.84* 0.27°
30 mg/L 8.0° 1.07* 63° 121% 4207° 294° 310° 136* 0.22° 0.82° 0.28°
Vanilic acid
10 mg/L 8.2° 1.06* 59° 132° 4387° 293% 312° 123* 0.21° 0.82° 0.30°
20 mg/L 8.1% 1.02* 60° 127° 4315° 304° 322° 133* 0.21° 0.82° 0.30°
30 mg/L 8.1 1.09° 63° 133% 4347° 314° 278° 140% 0.21° 0.82° 0.29°
Allantoin
10 mg/L 8.1 1.08* 63° 120° 4323% 305° 303" 131% 0.22° 0.81* 0.27°
20 mg/L 8.1 1.01* 63° 122° 4407° 318% 298% 132% 0.22° 0.79% 0.22°
30 mg/L 8.0° 1.05* 65° 128% 4288° 307° 269° 135% 0.20° 0.81% 0.29°
salicylic acid
10 mg/L 8.2° 1.08* 63° 115° 4417° 300° 299° 136° 0.20° 0.80° 0.22°
20 mg/L 8.1% 1.11* 63° 118% 4421% 316° 252° 140% 0.19° 0.78% 0.24°
30 mg/L 8.1 1.15* 62° 124° 4391° 312° 326° 151% 0.21° 0.85° 0.25°
Mixture™
10 mg/L 8.1 1.13%* 64° 116° 4455° 326° 301° 144* 0.19° 0.79° 0.26°
20 mg/L 7.9° 1.15° 66° 126° 4670° 327° 315% 142% 0.21° 0.81° 0.24°
30 mg/L 7.9° 117° 69° 128% 4528° 341° 270° 153* 0.20° 0.82° 0.31°
CcK™ 8.1 1.01* 60° 113% 4651° 331° 301" 132* 0.20° 0.79° 0.23°

‘Values within columns followed by the same letter are not significant at P<0.05(Tukey
test).

“OM: organic matter.

“"Mixing solution of five organic acid.

““Check.
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Table 4. The soil properties after treatments of different phenolic acid in
Changchi vegetable garden for four weeks.(October,15,2007)

Treatments pH oM’ NH,OAc extractable HCI extractable EC
(%) Bray-1P K Ca Mg Fe Mn Cu Zn (1:5)
(mg kg™) (dS/m)
Ferulic acid
10 mg/L 7.0 159 65° 47° 2033* 89* 308% 104° 6.1° 7.0° 0.15°
20 mg/L 7.0° 1627 75° 48" 2123% 917 394° 109 6.9° 7.6° 0.12°
30 mg/L 6.9 1.75% 72° 46° 22227 927 375° 110° 6.9° 8.2° 0.16°
Benzoic acid
10 mg/L 6.9 1.70° 68% 507 2343% 91* 370° 106° 6.6° 8.2° 0.17°
20 mg/L 6.6 1.73% 77° 507 2245% 88" 354° 95 6.3 7.5° 0.13°
30 mg/L 6.6 1.48% 68° 49° 2165 84" 403° 89° 6.6° 7.1° 0.11°
Vanilic acid
10 mg/L 7.0° 1.60° 75° 46 2243% 79° 399° 103* 6.5° 7.1° 0.13°
20 mg/L 6.8% 1.55% 71% 477 24267 837 392° 125 6.4% 7.4° 0.15°
30 mg/L 6.8% 1.60° 74® 497 2056° 857 384° 112 6.4° 7.7° 0.14°
Allantoin
10 mg/L 6.9 1.66° 63° 48" 2250° 877 396° 103* 6.5 7.0° 0.12°
20 mg/L 7.0° 1.60° 79° 41% 2158% 85" 377° 115 6.2 7.4° 0.15°
30 mg/L 6.8% 1.62° 80° 447 21727 93% 399° 101 6.2° 7.4° 0.13°
salicylic acid
10 mg/L 6.8 156 63° 417 2098° 96° 329° 117% 6.5 8.0° 0.13°
20 mg/L 6.8% 1.56% 75° 437 26777 977 326° 120° 59 7.3 0.15°
30 mg/L 7.0° 1627 67° 42% 22127 947 399° 108° 6.4° 7.5° 0.13°
Mixture™
10 mg/L 717 1.35° 737  45° 2198° 91° 376° 119° 6.8° 7.2° 0.12°
20 mg/L 6.9° 1.61* 80* 517 21237 85" 410% 123* 7.1 7.3% 0.12°
30 mg/L 6.8% 1.77% T77% 487 2465% 877 406° 126° 7.2° 8.3° 0.12°
CK™ 6.9° 1.23° 727 527 2188° 82° 351° 108° 6.1° 7.0° 0.17°

“Values within columns followed by the same letter are not significant at P<0.05(Tukey
test).

"OM: organic matter.

“"Mixing solution of five organic acid.

“"Check.
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Table 5. The soil properties after treatments of different phenolic acid in
Luchu vegetable garden for four weeks.(October,15,2007)

Treatments pH oM’ NH,OAc extractable HCI extractable EC
(%) Bray-1P K Ca Mg Fe Mn Cu Zn (1:5)
(mg kg™) (dS/m)
Ferulic acid
10 mg/L 8.0 1.17° 667 121% 46397 313% 291° 141 0.18% 0.77° 0.27°
20 mg/L 7.9° 1.15%° 70° 107° 46787 317% 302° 129° 0.20° 0.80* 0.20°
30 mg/L 7.8% 1.07% 68 122° 45817 320° 301° 144* 0.20° 0.81* 0.32°
Benzoic acid
10 mg/L 7.97 1117 64% 114 4571% 322° 240° 186° 0.18% 0.77° 0.25°
20 mg/L 7.8% 1.14%® 65° 119 4582a 332° 244° 131% 0.19% 0.81* 0.28°
30 mg/L 7.8% 1237 68° 132% 4784% 347° 280° 136° 0.21* 0.90° 0.31°
Vanilic acid
10 mg/L 8.0 1.13° 70 113 4551° 330" 308" 134* 0.22° 0.85* 0.30°
20 mg/L 7.9° 1.09° 67° 126 4892% 343 295° 252% 0.14* 0.75* 0.31°
30 mg/L 7.8% 1117 707 124% 4701 332 288% 162% 0.21* 0.82* 0.32°
Allantoin
10 mg/L 7.9 133" 71%  121% 4661% 333" 300 134% 0.21* 0.81* 0.21°
20 mg/L 8.0° 1.25° 69° 129° 4582% 338% 299° 135% 0.20° 0.81° 0.24°
30 mg/L 7.8% 1.15° 73" 130° 4596° 335" 258" 134® 0.20° 0.80* 0.31°
salicylic acid
10 mg/L 7.8% 1.14% 65° 1277 4592° 321% 295° 141% 0.21* 0.80° 0.24°
20 mg/L 7.8% 1.17% 64 115% 4878 367 301° 132% 0.21* 0.81* 0.25°
30 mg/L 7.7% 1.10°  66° 125% 4750° 358 290° 158* 0.19% 0.75* 0.25°
Mixture
10 mg/L 8.0 1.17° 62° 126 4666° 333" 303" 138* 0.20° 0.79* 0.28°
20 mg/L 7.9° 1257 68° 1277 45797 334 302° 130% 0.21* 0.85* 0.26°
30 mg/L 7.9° 1.18% 697 123° 4479° 328 265" 138* 0.20° 0.81* 0.31°
CK™ 8.0 1.09° 59° 120% 4694° 3387 296° 133" 0.21° 0.8° 0.30°

“Values within columns followed by the same letter are not significant at P<0.05(Tukey
test).

"OM: organic matter.

“"Mixing solution of five organic acid.

“"Check.
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Table 6. The soil properties after treatments of different phenolic acid in
Changchi vegetable garden for six weeks.(October,29,2007)

Treatments pH oM’ NH,OAc extractable HCI extractable EC
(%) Bray-1P K Ca Mg Fe Mn Cu Zn (1:5)
(mg kg™) (dS/m)
Ferulic acid
10 mg/L 74% 1.33% 55°  37° 23017 117° 288° 88 597 6.1° 0.14°
20 mg/L 7.0° 1.32* 54° 38° 2734% 136" 290° 92° 6.6° 5.6° 0.13°
30 mg/L 7.1% 1.35° 51*  43% 2822% 147° 281* 82° 6.7 7.2° 0.15°
Benzoic acid
10 mg/L 7.0° 1.32° 56° 35° 2864% 148% 274*° 86° 4.3° 4.8° 0.13°
20 mg/L 6.8 1.30° 57% 41% 2647° 138° 263" 84° 58° 4.5° 0.11°
30 mg/L 6.7a 1.38*° 58° 35° 2378% 119" 280° 85° 4.9° 6.1° 0.12°
Vanilic acid
10 mg/L 7.0° 1.30° 56° 36° 27497 140° 276* 77° 45 50° 0.12°
20 mg/L 7.3% 1.32° 51* 35° 2926° 160° 283 76° 6.0° 4.7° 0.11°
30 mg/L 7.2° 1.31% 54* 39° 2956° 157° 277* 81° 55 57° 0.13°
Allantoin
10 mg/L 6.9° 1.28° 54*° 39° 2550 140° 269° 69° 4.9° 6.0° 0.11°
20 mg/L 7.2% 1.23° 54* 40° 27587 1497 287% 73° 4.2° 6.4° 0.12°
30 mg/L 6.9 1.32*® 557 34* 2772° 150° 291* 79* 51° 57° 0.12°
salicylic acid
10 mg/L 6.8 1.26° 53* 38* 2728* 154° 278 68° 4.5° 6.0° 0.11°
20 mg/L 7.1% 1.25° 48* 35° 3162° 175" 265" 72° 4.9° 54° 0.13°
30 mg/L 7.1 1.22*  52° 33% 2803% 146 293° 69° 5.1° 55° 0.13°
Mixture
10 mg/L 7.1% 1.25° 54* 35° 2814 142° 286° 82° 4.7° 51° 0.12°
20 mg/L 6.9° 1.21* 52* 37* 2598 125° 301° 84* 5.0° 53* 0.11°
30 mg/L 6.8 1.27* 52* 38* 2737 125° 319° 89° 56° 4.9° 0.12°
CK™ 6.9 1.21° 53* 32° 3283° 176 261° 69 4.1° 4.7° 013

“Values within columns followed by the same letter are not significant at P<0.05(Tukey
test).

"OM: organic matter.

“"Mixing solution of five organic acid.

“"Check.
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Table 7. The soil properties after treatments of different phenolic acid in
Luchu vegetable garden for six weeks.(October,29,2007)

Treatments pH OM* NH,OAc extractable HCI extractable EC
(%) Bray-1P K Ca Mg Fe Mn Cu Zn (1:5)
(mg kg™ (dS/m)
Ferulic acid
10 mg/L 8.1% 1.23° 67° 118 46177 325° 274° 154° 0.21° 0.87° 0.30°
20 mg/L 8.0° 1.25° 63% 127° 4704° 3407 312° 131° 0.21° 0.82° 0.32°
30 mg/L 8.0° 1.19° 62° 124° 4621% 3377 281° 131° 0.23° 0.81° 0.29°
Benzoic acid
10 mg/L 8.0° 116" 64° 124° 4716° 3177 2917 138° 0.24® 0.82° 0.26°
20 mg/L 8.2° 1.18% 67° 128 4609° 3497 305° 133° 0.21° 0.84° 0.27°
30 mg/L 8.0° 1.19° 64° 123° 4709° 3207 326° 135° 0.21° 0.86° 0.31°
Vanilic acid
10 mg/L 8.1° 1227 66° 121° 4640% 3247 309" 134° 0.20° 0.86° 0.29°
20 mg/L 8.1 1217  63% 121° 4599° 342% 300° 139° 0.23° 0.85° 0.26°
30 mg/L 8.1 1117  61* 123° 4677° 3577 330° 131° 0.21° 0.86° 0.25°
Allantoin
10 mg/L 8.0 1.36° 63° 126° 4649° 326° 319° 162* 0.22° 0.85° 0.28°
20 mg/L 8.1 1.28° 64° 121° 4611% 3387 287° 147° 0.21° 0.84° 0.29°
30 mg/L 8.1 1.19° 63* 125° 4657° 3267 301° 146° 0.21° 0.83% 0.25°
salicylic acid
10 mg/L 8.1% 1.32° 62° 130° 4833° 366° 259° 163% 0.26° 0.96° 0.31°
20 mg/L 8.0° 1.26° 64° 121° 4790° 3307 256° 155° 0.23° 0.87° 0.28°
30 mg/L 8.2° 1.29° 63% 127° 4661% 3507 275° 146° 0.24° 0.81° 0.27°
10 mg/L 8.1° 1.237 62° 128° 46537 3247 2917 145° 0.21% 0.82° 0.27°
20 mg/L 8.17 1317  62° 122° 4629° 343" 310° 144° 0.21° 0.86° 0.22°
30 mg/L 8.2° 1.30° 66 127° 4602° 3377 307° 141° 0.22° 0.84° 0.27°
CK™ 8.2° 1.22° 65° 125° 4758% 332° 304® 137 0.21° 0.84° 0.26°
‘Values within columns followed by the same letter are not significant at P<0.05(Tukey
test).

“OM: organic matter.
""Mixing solution of five organic acid.
"“Check.
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Effect of Organic Acids on Soil Properties of
Vegetable Farms

Yong-Hong Lin'
Abstract

The decomposition of organic matter yields a number of phenolic acid.
This experiment was conducted to evaluate the effect of these phenolic
acid (allantoin, ferulic acid, salicylic acid, vanillic acid # Benzoic acid) and
mixture solution of phenolic acid on soils at different concentration(10, 20,
30 mg/L). The results showed that pH of soil of two vegetable farms
decreased, and the availability of nutrients increased after two weeks. It
consistently improved the soils after four weeks, however, it was invalid
after six weeks. There was positive effects when the application of liquid
fertilizers containing mitures of 10-20 mg/L phenolic acids on soils.

Key words: Organic acid, Phenolic acid, Soil properties
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