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A B 3
60 90d 960 990 g/kg 1
#1 HEERBUME
Table 1 Physical and chemical properties of tested soils
pH (g/kg) (g/kg) (g/kg) (g/kg)
4.73 1.68 328 229 442
8.24 1.52 642 272 86
6.09 3.11 74 638 288
1.2 ah ¢ @
1.2.1 Ny 100%
2g 100 g k
6.5 cm 6 cm 8.5 cm
50 100 80% N=80%
200 300 400 g/kg 25°C
7 14 28 56 84 1.34 SPSS 22.0 Excel
2g 100 g 2013 Duncan
6.5 cm 6 cm P<0.05
8.5 cm
2
100% 2.1
250 280 520 g/kg 25C
6d
6d( 1 3 5 3 3 56d 1
140 40 30 g/kg) 9 A 50 g/kg
4 56 300 g/kg
1.2.2 400 g/kg
200 g/kg B
1.3 50 g/kg 200 g/kg
1.3.1 =(
- )( X )x 400 g/kg
100% =24h /
x100% = 100 g/kg
/ x100% =((n A 50 g/kg
/ )- ) 400 g/kg
(n—1) x100% 400 g/kg
1.3.2 (glkg)=
( - )/ x1 000 100 ~ 200 g/kg B
= / x100% 50 g/kg 200 g/kg
1.3.3
400 g/kg
Sugihara (291 N=Ny(1-¢ )
N ¢ (%) N (%) k 50 g/kg 31%
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A B 50 g/kg 200 g/kg
50 g/kg 200 g/kg
400 400 g/kg
g/kg
100 g/kg 100 g/kg
100 - 100 - 100
£ HURLA a @ L HUEEA ab a KA AL EERA .
80 F b & oA b OF g L o= 80| b om
g = [{ |- a d f [ c F [
B 60 60 -
B 40 a0t
g
20 20+
- 0 - g d - - g
|- Ll 0 -
B \QQ q’@ ’BQQ @Q_ . ;@ B \QQ q’@ ’BQQ B \QQ q’@ ’BQQ @Q_ . ;@
XY K3
100 - 100 - 100
2155 kB W R JKFR L HEEB
a
80 a 80 a 80
2 b b -
s 60F b T 60 b b
ol (] S a0t IT) ¢
o d H
20fd 20 201
0 ﬂ , S ﬁ 0 "
2 \QQ r&Q %QQ S /}@ 2 \QQ r&Q %QQ S /}@ 2 \QQ r&Q %QQ S /}@
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5{\‘ 5{\‘ 5{\‘
Bk (2g/kg) KA (2/kg) Bk (2g/kg)
( P<0.05 )
1 FREIKDFHTE 56 XEIEKRETIRDRIF S BRBEHE
Fig. 1 Nutrient release rates of coated urea on 56" day under different soil moistures in different soils
2.2 2
2 3
A 56 3
3
2 y=3x10"%"
0% ~ 50% —0.0026x>+ 0.6845x + 14.94 y=17.002In(x) — 0.3001
A y:fO.0002x3 +0.0195x*— 0.75x + 80.04
18% 2.3 Sugihara
A 3
100% 3
0 ~ 60 kPa 400 g/kg
3 60 ~
100 kPa A Sugihara N=Ny(1-¢ ™
k
N=280% t
2 3 4 4 r 0.95
3 5
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Fig. 2 Nutrient release rates of coated urea under different soil moisture parameters in three soils

KNSHECARREFAIBMRNEER

Table 2 Relations of water parameters and Nutrient release rates of coated urea

y=3x10"%x’-0.0026x*+0.6845x+14.94 0.73

y=17In(x) —0.3001 0.75

(kPa) »=-0.0002x"+0.0195x*0.75x+80.04 0.80
x y (%)

®3 BERRENMOBRE

Table 3 Daily average release rates of coated urea in different soils under different soil moistures

(g/kg) (d
7 14 28 56 84
50 0.7a 0.6a 05b 04b 03¢
100 1.6a 1.1b I.1b 1.0b 0.8¢c
200 20a 1.6b 1.5b 13¢ 09d
300 2.1a 1.7 be 19b 1.5¢ 1.1d
400 2.8a 19b 2.0b 1.5d l.lc
50 2.1a 1.2 be 1.5b 12¢ 0.8d
100 22a 1.9 ab 1.7b 12¢ 1.0c
200 23a 19b 1.7¢ 1.4d 1.0e
300 24a 20b 2.0b l4c 1.1d
400 2.8a 2.1b 2.1b 1.5¢ 1.1d
50 0.la 0.0b 0.0 cd 0.0d 0.0 be
100 12a 12a l.la l.1a 09b
200 1.5 ab 1.3 be l.6a 12¢ 09d
300 1.7a 1.5b 1.8 a 13¢ 1.0d
400 20a 20a 2.1a 140 l.lc
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Fz 4 Sugihara FENEEREZFIBRHRENBESH

Table 4 Equation parameters of Sugihara to the nutrient release characteristics of coated urea

Sugihara
(g/kg) (%) (kPa) kd™ (d
50 20 95 0.005 2 0.9522 2 308
100 40 72 0.013 2 0.993 9 2 122
200 80 10 0.018 6 0.990 8 3 86
300 120 0 0.023 4 0.990 1 4 69
400 160 0 0.026 0 0.992 7 3 62
50 18 82 0.016 3 0.9750 5 98
100 36 48 0.020 1 0.997 5 2 80
200 71 7 0.022 7 0.998 1 2 71
300 107 0 0.0253 0.995 6 2 64
400 143 0 0.028 6 0.997 0 2 56
50 10 93 0.000 3 0.960 9 0 4900
100 19 86 0.013 5 0.990 9 3 119
200 38 60 0.0170 0.9872 4 95
300 58 44 0.0190 0.983 8 4 85
400 77 10 0.024 6 0.989 2 4 65
x5 3MKISHEEERERAHOXR
Table 5 Regression of soil moisture parameters and release duration
of coated urea
- B
(g/ke) y=115.7¢ 00 0.61 A
(%) $=260. 1x 2% 0.85 30]
(kPa) y=64.79¢" %" 0.91
x y (d)
3
3
50 g/kg 400 g/kg
A, 18%
50 g/kg 200 g/kg
&2 3 100%
100 kPa
93 kPa 56
200 g/kg 400 g/kg 1% 100 kPa
[23]
3 50 g/kg () (31321
400 g/kg A B 0% ~ 50% 60 ~ 100

[21]

kPa
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Effects of Soil Moisture on Nutrient Release from Coated
Urea in Soils

GAO Shuaishuai'?, WANG Huoyan'’, ZHOU Jianmin', ZHAO Xinlin'?,
LIU Xiaowei'?, CHEN Zhaoming'?

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China,
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A soil incubation experiment was conducted to study the effects of soil moisture indexes including the absolute
water content, alternation of wetting and drying, relative soil water content and soil water potential on nutrient release
characteristics of two kinds of coated urea in three kinds of soils. The release durations of the two kinds of tested fertilizers were
60 days and 90 days, referred to as fertilizer A and fertilizer B, respectively. The results showed that nutrient release rate of coated
urea increased significantly when the soil absolute water content increased from 50 g/kg to 200 g/kg, and the soil moisture was
the main influential factor of nutrient release of coated urea. Under dry-wet alternate condition, the differences of the release rates
between two fertilizers became greater, the release rate of the coated urea B was much lower in alluvial soil than that in the other
soils. When the relative water content increased from 0% to 50% or soil water potential within the scope of 60 kPa to 100 kPa, the
release rate of the coated urea was much higher in krasnozem than those in the other soils which is associated with high clay
content in krasnozem. When the relative water content surpassed 100% or soil water potential was below 60 kPa, the effects of
soil moisture and soil type became slight on nutrient release of coated urea. The frequently-used Sugihara equation could well
describe the nutrient release characteristics of coated urea under soil moisture conditions designed in the experiment, and » > 0.95.
All of the three soil moisture indexes can be used to predict nutrient release rate and duration of the coated urea, but the best
fitting effect was occurred between water potential (x) and duration (y), the relation is y = 64.79e*°°%%* (=0.91).

Key words: Nutrient release; Coated urea; Moisture; Alternation of wetting and drying Fitting
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