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Study on the nutrient release characteristics and fertilizer efficiency of magnesium ammonium phosphate

compost products

LI Dan—yang, QT Chuan—ren, WEI Ya—nan, LI Guo—xue”

(College of Resource and Environmental Science, China Agriculture University, Beijing 100093, China)

Abstract: Release characteristics of nitrogen and phosphorus nutrients and fertilizer efficiency of magnesium ammonium phosphate
compost products (MAPC) were studied. For the purpose, soil column leaching experiment was employed, and a pot experiment was
conducted to assess the effects of the fertilizer efficiency on canola. Three fertilizers were used in the experiment: common chemical
fertilizer (CCH), common compost (CCO), and magnesium ammonium phosphate (MAP), and the obtained results were compared. The
results showed that during the entire leaching process, the concentrations of both total nitrogen (TN) and total phosphorus (TP) in the
leachate treated with CCH and MAPC were higher than those in the other treatments. As a slow-release fertilizer, compost could improve
the nutrient release of MAP and the nutrient release rate under CCO treatment was the lowest. Moreover, after the last leaching (i.e. the
fifth), the TN and TP concentrations in the fertilizers were in the following order: CCH > MAPC > MAP > CCO. After 18 days of the pot
experiment, it could be observed that canola grew rapidly. Compared with the control treatment, the MAP and MAPC fertilizers significantly
improved the plant height and biomass of canola. At the end of the pot experiment (45 days), the biomass of canola under CCH, CCO,
MAP, and MAPC treatments was 14.8, 4.8, 20.5, and 16.0 times higher than that under the control treatment, respectively. Furthermore,
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compared with the control treatment, the MAP fertilizer had a significant effect on improving the nutrient content of canola, and the TN and

TP contents were increased by 2.24 g-kg™ and 1.54 g- kg™, respectively. In conclusion, four kinds of fertilizers selected for this study were

beneficial in promoting the growth and development of canola. The fertilizer efficiency of the MAP and MAPC fertilizers was better than

that of the CCH and CCO. Nitrogen and phosphorus could be conserved partially via struvite crystallization during composting and the

fertilizer efficiency of compost product was improved.

Keywords: magnesium ammonium phosphate compost products; soil column leaching; pot experiment; nutrient release characteristics;

fertilizer efficiency
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1 #MHETE

1.1 44

it B [ A Al K2 B R R AR
REE 0~20 cm, AT 22 Bk £ 224, BB 3k 2 mm 07,
P, AR DL R 1 BRI 4 B, 2 1
WALAE (CCH, PR R +2L B R A5+ S AL 1) (1 1R 2l 6 M
(MAP) . %3 HE AE (CCO) Al 35 A4 B R & B A 3 R
(MAPC) , H: H 3% 30 Ak HE FH w2 e B AR W [ T 37 , 3%
3 AR 55 A Tl R 19 M RS 44900 11 i A0 4 Mk A
PRI . HE R0 ) 26 0 e KRS AT R HE R R
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Table 1 Basic characteristics of soil used in the soil column leaching and pot experiments

(o HLGR AL R PR X Ex
Bulk density/ pH Electrical conductivity/ ~ Organic matter/  Total nitrogen/  Available nitrogen/ Total phosphorus/ ~ Total potassium/
(grem™) (mS+m™) (g-kg™) (g-kg™) (mg-kg™) (g-kg™) (g-kg™)
1.30 8.07 15.74 2491 0.90 30.71 10.00 22.60
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Figure 1 The equipment of soil column leaching experiment
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WA AT pH  EC M A S B & i,
1.2.2 74kl
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®3 tHERRREHELENELE
Table 3 The amount of fertilizer application under different

treatments in soil column leaching experiment

s AT
Treatments The amount of fertilizer application
CK 0
CCH PR% 256.0 mg, B BERE5 519.5 mg,
AL 62.4 mg
CCo W HEAL 1 346.2 mg, JKRE 177.5 mg,
HALHT 27.3 mg
MAP TR EEENE 321.1 mg,
R#E217.6 mg,/ﬁ%ﬁa 62.4 mg
MAPC A BRI HENE 742.0 mg, JRZE 191.5 mg,
SALET 44.0 mg

F2 BB FTEE(%)

Table 2 Nutrient content of different fertilizers used in the experiments (%)

NPT N & P,0s it K.0 F it MgO 77
Ak Mk N st o oo
.. . Nitrogen Phosphorus Potassium Magnesium
Treatments Fertilizer species . . .
content  pentoxide content oxide content oxide content
CK ANHNE No fertilizer 0 0 0 0
CCH W AAE (R 2+ Tl R 45+ S AL ) 46.00 17.00 62.94 0
Common chemical fertilizer (urea+superphosphate+potassium chloride )
CCO i HE AL Common composting product 2.68 6.56 1.64 0
MAP Bl R e BE HIE MAP fertilizer 5.50 27.50 0 15.00
MAPC A BRI HENE MAPC fertilizer 4.00 11.90 1.56 —

T — R AR E o

Note :— means not measured.
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F4 FRREHELENEIEE
Table 4 The amount of fertilizer application under different

treatments in pot experiment

Kb FH Treatments Jiti i+ The amount of fertilizer application
CK 0

CCH JRZE 4.10 g, il R4S 8.31 ¢,
AL 1.00 g

CCo AL 21.54 ¢, JRFE2.84 g, S fLHH 0.44 ¢

MAP R RN 5.14 ¢, JRE 3.48 ¢,
HALH1.00 ¢

MAPC A RN MENE 11.87 ¢, JK 2 3.06 g,
AL 0.70 ¢

A 16.33 kg T3, + 52540 cm, 765 1 35 ecm AbJitiE,
DL“SRER —5 s A, A S k. Nk 4
B 5, RS PR AT 5 U il A R IR
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Figure 2 Changes of pH value in leachate under
different treatments
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Figure 3 Changes of EC in leachate under different treatments
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Figure 4 Changes of TN concentration in leachate under

different treatments
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Figure 5 Changes of TP concentration in leachate under

different treatments
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Figure 6 Changes of height of canola under different fertilization
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Figure 7 Changes of fresh weight of canola under

different fertilization
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