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Improved effect of humic acid,earthworm protein fertilizer and
vermicompost on coastal saline soils

WANG Fu-you', WANG Chong'" , LIU Quan-ging’, JIN Shu-jie', XIE Yong-Jin'
(1. College of Resources and Environmental Sciences/Key Laboratory of Biodiversity and Organic Agricultural,
China Agricultural University, Beijing 100193, China;

2. Agricultural Resources Environmental Research Institute, Hebei Academy of Agriculture and Forestry Sciences. Shijiazhuang 050051, China)

Abstract In order to improve saline-alkali soil properties and ensure crop growth and development a pot experiment
was conducted by using maize as the materials. This study aims to improving saline land by regulating chemical
properties with additonal humic acid and applying biological characteristics including vermicompost and earthworm
protein fertilizer in soil, The results showed that:Compared to the application of chemical fertilizers, three treatments in
this experiment were respectively and differentially improved the absorption of nutrients and the biomass of maize
seedlings in both aboveground and underground level. All three treatments showed lower activity of soil urease and
alkaline phosphatase in the compound soil. The biomass of maize in the underground level was increased by 24.2% in
soil added with humic acid and 18.2% in soil applied with vermicompost (P<C0.05) . Alkaline and pH were dropped by
9.5%,1.1% (P<C0.05) respectively. Adding earthworm protein fertilizer into soil swelled the content of soil available
nutrient; the content of soil CEC in the vermicompost-treated soil slightly increased by 3.2% with a decreasing trend of
the total salt; the organic matters were increased by 4.3% . pH was decreased (P<C0.05) by adding humic acid to the

soil. The content of soil microbial biomass carbon and microbial biomass nitrogen (P<C0.05) significantly increased by
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adding protein fertilizer or vermicompost. Hence, this study demonstrates that adding humic acid, vermicompost and

earthworm protein fertilizer into saline-alkali soil could improve saline soil traits and have positive influence on the

growth of crops.

Key words saline-alkali soil improvement; materials; maize; soil properties
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Table 1 The effect of three improving materials on soil alkalization degree and full of salt,etc.
e 28/ (emol/kg)  BHES F 3¢ it/ (emol/kg) Bl Ak B/ Y L pH AR/ %
Treatments Exchange of Cation exchange Degree of Soil pH Total salt
sodium capacity alkalization content
CK 0.9940.018 a 10.4340. 25 ab 9.474+0.39 ab 7.89+0.015 b 0.1194+0.015 a
HA 0.9040.039 b 10.18£0.31 b 8.87=+0.28 be 7.8240.037 c 0.122+0.002 a
BM 0.874+0.010 b 10.1540.24 b 8.574+0.29 ¢ 7.8040.045 ¢ 0.120+£0.022 a
vC 1.03+0.026 a 10.76+0.24 a 9.59+0.46 a 7.96+0.038 a 0.1094+0.020 a

TE < [7) 81 AN ) 5% B 22 7 Ak B[R] 2 55 W 3 L 22 S /K- 0. 05, CK Ay B £k 27 JIER b B 5 ELA S 4% T 0 A 72 Ak 25 BML g 945 0 9 I Ak 85 VC

DA TR T M 51 S AR B, R R

Note:In each column,values followed by different small letters indicated significant difference at 0. 05 levels. CK means single application of

chemical fertilizers treatment; HA means humic acid treatment; BM means earthworm protein fertilizer treatment; VC means

verticompost treatment, The same as in the following table.
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Table 2 The effect of three improving materials on the biomass and nutrient uptake of maize

i b IR/ mg Hb R H A/ mg
W T E/g W TEH/g ) . A -
Qb % Ak W% 1 ik W% % W% 1 ik W% B St
Shoot dry Underground
Treatments Nitrogen Phosphorus Potassium Nitrogen Phosphorus Potassium
weight dry weight

uptake uptake uptake uptake uptake uptake
CK 1.06+0.16 a 0.33+0.02b 25.74+2,81 b 25.35+4.22b 78.31%£7.99a 5.134+0.55b 8.73+0.92b 6.164+0.86 a
HA 1.334+0.37 a 0.41+0.04 a 29.04+4,55 ab 29.26+5.66 ab 82.13+13.86 a 6.114+0.61 ab 11.66+1.25a 6.85+1.13 a
BM 1.2240.20 a 0.38+0.01 ab 34.94+5.60a 30.61%3.02ab 79.91+£7.19a 8.104+0.98a 11.34+0.61a 6.304+0.92 a
VC 1.224+0.14 a 0.39+0.02a 33.81+3.11 ab 37.19+4.31a 88.98%9.47a 6.6040.23 ab 10.75+0.85a 6.844+1.06 a
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Table 3 The effect of three improving materials on soil nutrients

2R/ (g/kg)  THLAE/(mg/kg) BRWE/ (mg/kg) HAH/ (mg/kg) AL/ (g/ke)
b 7 ) A/ (mg/kg) . ) .
Total Mineral Available Available Organic
Treatments Ammonium
nitrogen nitrogen phosphorus potassium matter
CK 1.0840.06 a 129.2+10.59 a 0.5740.06 b 26.34+1.41b 173.2+4.29 a 17.46+0.04 ¢
HA 1.0940.09 a 126.846.20 a 0.53£0.07 b 32.774+1.68 a 174.9+2.56 a 18.21+0.24 a
BM 1.1140.08 a 136.7+17.81 a 0.74=+0.13 b 32.8040.77 a 171.9£1.10 a 17.80+£0. 24 ab
vC 1.174£0.09 a 97.3+19.46 b 1.07+£0.27 a 25.29+1.03 b 165.9+2.65 b 17.674+0.10 be
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Table 4 The effect of three improving materials on soil biological properties

fib 3 AR R/ (me/ke) WUEW R/ (mg/ke)

P W T il % 7 (1) / (mg/ @)

JUR W 3% M (NH;-N) / (mg/g)

Alkaline phosphatase

Treatments MBC MBN Urease activity(NH;-N)
activity (Phenol)
CK 88.97+12.16 ¢ 18.3243.33 b 1.5940.050 a 2.02+0.089 a
HA 146.72+49. 03 be 23.37%2.47 ab 1.494-0.026 b 1.9240.059 ab
BM 166.88+21.24 b 26.83+4.28 a 1.527+0. 054 ab 1.83=+0. 100 ab
vC 239.28443.66 a 25.61+1.76 a 1.50+£0.013 b 1.7940.227 b
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