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Effect of palygorskite coating on various forms of nitrogen urea

LIU Xue-Zhou, LIN Hai-Ming, WANG Di, QIU Dai-Yu, JIN Hao, ZHANG Peng-Fei
(Gansu Agricultural University, Lanzhou 730070, China)

Abstract

palygorskite decreases ammonia volatilization by 10.38%~26.24% compared with uncoated urea. Coating also reduces N
(NO;-N+NH,"-N) leaching by 5.88%~27.74%. With 20% palygorskite coating treatment, urea significantly increases the NH,*-N in
column soil. The three different palygorskite coatings lead to a significant increase in NO3 -N in column soil. Urea coated with paly-
gorskite decreases ammonia volatilization and N (NO; -N+NH,"-N) leaching, increases NH,"-N and NO3™-N in the soil. More im-

portantly, palygorskite coating of 20% induces optimal ecological conditions.
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Static absorption and soil column leaching methods were used to study and analyze the difference of N form between
from applied urea coated with three different thicknesses of palygorskite and uncoated urea. The results show that coating urea with
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, 5.0 cm, 30 cm, ,
, , 1.4g-cm™ 2 mm
[12-15] 250 g, 250 g
/ , : )
150 mL
, , 24 h, 150 mL ,
: , 3d 150 mL 2
, / 2d 6d

1 #MH5F®
1.1
(Urea), N 46.4%
(CU) :
(
) . 15% 20%
CUl CU2 CU3

25% 3 ,
(PAL)

, , pH 7.83,
185.22 mg - kg%,

40.89 mg - kg*

1.2

18.35 mg - kg%,
0.98 g - kg%,

, (Urea) 15%
(CU1) 20% (CU2)
25% (CU3), N
400 mg - kg™t (),
(CK), 3
250 g, :
[cu1l
1.08g-kg™*( ) CU3
[ 086g-kg'( )]
20%,
25 mL 2%
10 mL
2d 3d 4d 5d 6d 7d 10d 13d
21d 28d 0.005 mol - L™ ,

2mm
50mL 250 ¢
1.01 g-kg*( ) cu2
1159 - kg™*( )]
3000 mL
50 mL

(8l , PVC ,

10d 14d 18d 22d 26d 30d ,
NO;-N NH;*-N : ,
2~7 cm(
, 2cm ) 7~14cm 14~22cm 3
, NO;-N NH,*-N

NO;-N  NH,*-N

1.3

NO;-N  NH,*-N

NH,-N NO;-N 2 mol - L™*KCI ,
[16]

2 HFRS5SR

2 d, Urea CU1 CU2 CuU3
1.58 mg - kg™ - d*
136 mg-kgt-d* 1.26 mg-kgt-d' 1.16
mg - kgt -d?

1b ,

, Urea  13.87
mg-kg?( ) CU3 1243mg-kg?( ) CU2
11.57mg-kg™( ) CU1 10.23mg-kg™( )
Urea 3.47% CU3

2.56%
Cus 10.38% CU2
26.24% 2:1

3.11% Cu2 28% CuUl

16.58% CU1
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Fig. 1 Contrast of the ammonia volatilization
rate (a), the cumulative amount of ammonia volatilization
(b) between coated urea and un-cated urea

[13,17]
,[18,19]’ ,
NH,",
2.2
, NH;*-N,
1 NH,*-N NO;
, NH,*-N ,
NO5;™-N (201 2a
NH,*-N , ,
Urea CU1L NH,"-N ,
% , Urea CUL 1 NH,*-N
501 mg 3.41 mg, NH,*-N
50.37%  49.36%, cu2 cus
NH,*-N , ,
, 1 NH,*-N
15.51%  14.27%, Cu2 cCus
, NH,"-N

NH,-N (mg)
e

-N (mg)

3

NO

5] Time (d)
2 BERZESLERZE NH,-N(@@). NO; -N(b)
i SIS

Fig. 2 Dynamic of NH,"-N(a), NOs™ -N(b) leaching
from coated urea and un-coated urea

, Urea CU1 CU2 CU3

NH,"-N 9.94mg 6.92mg 5.63
mg 6.84 mg, CUlL CU2 CU3
30.39% 43.36% 31.14% ,
NH,"-N
, Cu2
2b NO;™-N ,
, CU1 10d ,
CU2  Urea 14 d , CU3
. 18 d , NO;-N
Urea 4.99 mg, CUl  6.37 mg, CU2
5.52 mg, CU3  7.20 mg,
NO;-N
3 (NOs-N+
NH;"-N) , ,
Urea CU1 CU2
CU2 CUl Urea, CU3
. , Cul cu2
, Urea 14.92 mg,
CUl 13.28mg,CU2 10.78 mg, CU3  14.05 mg,
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_ 1er 2.3
2 1}
i (1 8 ,
; 2 17 CUl Cu2  Cus3 NH,"*-N
& E 8r 0.99 mg-kg* 1.11 mg-kg* 0.96
* E o —#—Urea —5—CUI mg -kg ™, Urea 0.84 mg-kg* 0.15
Lé zh A QU2 o QU3 mg-kg' 027mg-kg' 012mg-kg', CU2
o Urea CUl Cu2
e 10 1 18 2 2 0 Cu3 NO;™-N 3.94mg - kg™
it i) Time (d) 429 mg-kg* 3.70 mg - kg™, Urea
3 BERESLTERETRAZDME BT 0.98 mg-kg™" 296 mg-kg™ 3.31 mg-kg"
Fig.3 C_ontrast of the cumulative amount of mineral N 2.72 mg - kg_l, NO5;™-N
leaching between coated urea and un-coated urea
, CU2
7.46% 6.64% 5.39% 7.02%, NH,*-N NO;3;™-N )
CUl Cuz Cus3 NH,*-N , NO3; -N
11.00% 27.74% 5.88% 3 , , Urea
: NH,"-N, NH,-N  NO;™-N cul
NOs™-N, Cuz2 Cus
NH,*-N NO3; -N , ,
NO;™-N , NO;3; -N ' 1 ,
: 0.02~0.04 g - kg%,
’ , 3 Hr5ihie
NH,*-N , NO;™ ; )
) NH,*-N ) ,
*1 BRRESLBERZLIHLFERRE NHS-N. NO;-NHLFEE
Tab.1 Contents of NH,*-N, NO3™-N and total N in the soil columns at different depths
with coated urea and un-coated urea
Item Soil layer (cm) Urea cut cuz cus
NH,"-N (mg - kg™ 2-7 0.05 0.57 0.24 0.29
7~14 2.10 1.36 2.51 1.39
14~22 0.38 1.05 0.59 1.19
Average 0.84Ab 0.99Aab 1.11Aa 0.96Aab
NO3™-N (mg - kg™) 2-7 0.01 2.30 2.42 2.48
7~14 1.06 5.30 471 3.19
14~22 1.86 4.22 5.76 5.45
Average 0.98Dd 3.94Bb 4.29Aa 3.70Cc
Total N (g - kg ™) 0-~7 0.94 0.99 1.04 1.05
7~14 0.94 0.97 0.95 0.95
14~22 1.03 1.02 1.03 0.96
Average 0.97Aa 0.99Aa 1.01Aa 0.99Aa
0.01 0.05 (Duncan ) Different capital letters after numerical values

indicate significant difference at 0.01 level, different small letters indicate significant difference at 0.05 level (Duncan).
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26.24%
27.74% ,
0.11~0.27 mg - kg~*NH,*-N 3.70~4.29
mg-kg?t  NO;-N /

, 20%
, 20%
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