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Abstract:Based on the different types of humic acids, including mineral-humic acid, bio-humic acid, the study
compared the characteristics and the effects of difference humic acid fertilizers on plant growth and soil fertility with
the chemical fertilizer and organic fertilizer. The results showed that, compared with the chemical fertilizer, the soil
organic matter increased 11.14% and 12.03%, total N concentration in soil increased 20.62% and 22.26% , rapid
available K concentration in soil increased 6.02% and 9.28%, rapid available P concentration in soil increased
28.05% and 29.49% of the mineral-humic acid and bio-humic acid fertilizer treatment. Soil physical and chemical
properties was also improved. The bio-humic acid fertilizers could achieve a better effect than humic acid and other
organic fertilizer with inorganic fertilizer. The humic acid fertilizer could increase the yield of rape, and N, P, K
concentration in plant. After 60d pot experiment, the dry matter increased 9.43% and 16.38% of the mineral-humic
acid and bio-humic acid fertilizer treatment. Compared with the organic fertilizer, humic acid had better effects on

crop nutrient content. Compared with mineral-humic acid, bio-humic acids even had broad prospects in soil
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remediation and water purification in China, saline alkali soil improvement, for example.

Key words : mineral-humic acids; bio-humic acids; organic waste; characteristics
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Table 1  Soil basic physical and chemical properties.

PR EE LIRSS gt AL P ALK AHLBE ToHLER  BHES T acHe R
pH EC Total N Available P Available K Organic matter ~ CaCO, CEC
7.80 0.184 mS/cm 810.32 mg/kg 58.21 mg/kg 297.45 mg/kg  10.58 g/kg 1.64% 20.89 cmol/kg
x2 WHEEREMMER
Table 2 The properties of two humic acid.
JEE AELR i o HHRIR R R DG B HE
Types of humic acid Humus acid Fulvic acid Humin E4/E6
YA Min-humic acid 9.88% 3.10% 21.59% 5.26
AW IEHER Bio-humic acid 24.66% 6.73% 7.66% 0.29
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Fig.1 Infrared spectroscopy image of mineral-humic acids (A) and bio-humic acids (B).
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Fig.2 Scanning electron microscope images of mineral-humic acids (A) and bio-humic acids ( B)
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Fig.3 The XRD fingerprint of mineral-humic acids (A) and bio-humic acids (B).
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Table 3 Soil physical and chemical properties of different treatments.

AbH Treatments pH H5%(mS/cm) EC(mS/cm) Bl /K 7 (%) Water holding capacity (% )
CK 7.88+0.10a 0.18+12a 10.79+1.71a
F 7.89+0.12a 0.19+5a 10.83+1.87a
F+OF 7.71+0.12a 0.15+16a 10.95+1.42a
F+IH 7.82+0.15a 0.14x11a 11.66+1.57a
F+OH 7.81+0.11a 0.14+29a 12.00+1.39a
e [ AR ] 51 3RR 28 5 3 (P<0.05)
Note ; Different letters in the same row indicate significant difference at P<0.05 level.
x4 AEHEBLELEFSER
Table 4  Soil nutrient content of different treatments.

Ak R (mg/kg) N (mg/kg) AL (me/kg) HHEA BT (g/ke)
Treatments Total N(mg/kg) Available K( mg/kg) Available P(mg/kg) Oganic matter( g/kg)
CK 702.01£20.03 ¢ 281.47+£10.65 ¢ 42.10+£2.12 ¢ 7.00+0.82 b

F 863.06+14.85 b 328.45+6.78 b 60.74+2.01 b 7.90+0.10 ab
F+OF 1042.09+£19.54 a 340.82+9.12 a 76.49+2.51 a 8.99x1.13 a
F+IH 1041.06+11.04 a 348.23+8.23 a 77.78+1.92 a 8.78+0.79 a
F+OH 1055.17+13.71 a 358.94+7.54 a 78.65+1.95 a 8.85+£0.54 a

T : [FIF A R PR 7R 22 5 i3 (P<0.05)

Note ; Different letters in the same row indicate significant difference at P<0.05 level.
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Table 5 Plant biomass and nutrient content of different treatments.

JLSL i E (g) TYIBE (g) TR (mg/kg) T (mg/kg)
Treatments Fresh weight(g) Dry weight(g) N concentration (mg/kg) P concentration( mg/kg)
CK 6.16+0.50 ¢ 2.21+0.63 ¢ 100.18+7.82 ¢ 2.76+0.18 ¢
F 13.86+1.84 b 3.43+0.22 b 106.11£2.31 b 3.28+0.17 b
F+OF 20.67+3.87 a 3.76+0.21 ab 110.96+3.34 a 4.03+0.37 a
F+IH 19.49+1.38 a 4.11+£0.63 ab 111.16+£2.03 a 4.03+0.21 a
F+OH 21.16+3.85 a 4.37+0.53 a 114.88+3.56 a 4.09+0.12 a

T [ 5 PR ) B RR 28 5 .35 (P<0.05)

Note : Different letters in the same row indicate significant difference at P<0.05 level.
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