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Effects of amino acid value-added phosphate fertilizer on phosphorus
availability and enzyme activity in yellow cinnamon soil

CHENG Lin, WANG Zongya, HUANG Shuangshuang, WU Hongyan, LI Jun, LI Ruichao
(School of Hydraulic Engineering, Wanjiang University of Technology, Ma’ anshan 243031, China)

Abstract: In order to clarify the effects of amino acid value-added phosphate fertilizer on phosphorus availability and
related enzyme activities in yellow cinnamon soil, the indoor soil culture method was adopted in this study. Five treatments
were set up: no phosphate fertilizer (CK) , ordinary phosphate fertilizer (P) and amino acid value-added phosphate fertil-
izer with 0.5% amino acid (AP0.5) , amino acid value-added phosphate fertilizer with 1.0% amino acid ( AP1.0) and ami-
no acid value-added phosphate fertilizer with 5.0% amino acid ( AP5.0). Soil phosphorus availability and alkaline phospha-
tase activity were measured in different soil layers and different incubation time. The results showed that the soil pH of
APO.5, AP1.0 and APS.0 treatments was significantly lower than that of CK and P treatment in 0-20 cm soil layer from the
7th day of culture. From the 7th day of culture, the pH of 40—60 cm soil layer was significantly lower than that of CK, and
reached the lowest value on the 60th day. The contents of available phosphorus and Ca-P in soil were significantly higher
than those in CK. The promoting effect of amino acid value-added phosphate fertilizer on soil alkaline phosphatase activity in

different soil layers was different. In general, the effect of amino acid value-added phosphate fertilizer with 5.0% amino acid

addition was better. The results of this study provide a

e #5 B #:2024-02-19 theoretical basis for the activation of phosphate fertilizer by

EETE :2022 4F LB m AR FHIT F AT H (2022AH052438) small molecular substances.
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Table 1 Physicochemical properties of tested soils
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Table 2 Effects of amino acid value-added phosphorus fertilizer on soil pH in different soil layers

T2 AR5 SR [] 13 pH
(em) o 1d 3d 5d 74 14 d 30 d 60 d
0~20 CK 7.45:0.025a  7.44£0.028a  7.44x0.037a  7.41:0.035a  7.38:0.027a  7.39£0.027a  7.37:0.022a
p 7.49+0.031a  7.47£0.025a  7.46%0.029a  7.38+0.026b  7.35x0.031b  7.33:0.024b  7.34+0.028b
APO.5  7.41:0.017a  7.37£0.013a  7.35:0.02la  7.21:0.018c  7.180.020c  7.14:0.03lc  7.170.02lc
APLO  7.43:0.022a  7.38£0.022a  7.33:0.036a  7.24£0.024c  7.20:0.023¢  7.18:0.025¢  7.15:0.016¢
APS.0  7.40:0.029a  7.36:0.028a  7.34x0.028a  7.18£0.019c  7.09+0.015d  7.06x0.017d  7.11x0.014c
40~60 CK 7.55:0.031a  7.62:0.044a  7.57+0.029a  7.59:0.04la  7.68£0.025a  7.79:0.028a  7.64+0.043a
p 7.59:0.026a  7.61x0.042a  7.58+0.034a  7.48£0.022b  7.59:0.037b  7.48:0.031b  7.38:0.025b
APO.5  7.59£0.038a  7.61x0.037a  7.53:0.038ab  7.51:0.026b  7.66x0.042b  7.47:0.017b  7.20£0.021b
APLO  7.61:0.047a  7.60:0.028a  7.49:0.024b  7.49+0.035b  7.59:0.034b  7.33x0.020b  7.22+0.019h
AP5.0  7.61:0.039a  7.57x0.033b  7.52:0.03la  7.52£0.038b  7.58:0.031b  7.41:0.035b  7.170.017b

CK : AN Jiti X6 B P it 3 B HE ( R 4% ) 5 APO.5 . Jifi 0.5% 22 SRR e B IR — 4% ; AP 1.0, Jifi 1.0% %2 SR HS (Wi R — 4% ; AP5.0. it 5.0% 2 S /iR
WEMEBER — 8k, R BRI bR Rl — S AR L2 AN /NG E B 38R 78 [R— 3% 37 1 ) T AR 2R ) A7 7E B 35 22 57 (P<0. 05)
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Fig.1 Effects of amino acid value-added phosphorus fertilizer on available phosphorus content in different soil layers
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Fig.2 Effects of amino acid value-added phosphorus fertilizer on Ca,-P content in different soil layers
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Fig.3 Effects of amino acid value-added phosphorus fertilizer on Cag-P content in different soil layers
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Fig.4 Effects of amino acid value-added phosphorus fertilizer on soil alkaline phosphatase activity
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