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Effects of Controlled Release Blend Bulk Urea on Yield, Quality and
Soil Nitrate of Chinese Cabbage

ZHANG Yu-feng, DONG Liang, YU Shu-fang, YANG Li"

(Institute of Agricultural Resources and Environment, Shandong Academy of Agricultural Sciences, Key Laboratory of Invention
and Manufacture of New Type Fertilizer, Ministry of Agriculture of PRC, Shandong Engineering Research Center for New Type
Fertilizer, Jinan 250100, China)

3
100% 80% +20%
60% + 40% 2.70% 8.15% 14.70% 100%
80% +20% 40% +60% Ve 10.39% 21.02%
18.40% 80% +20% 9.62%
8.45% ~ 16.72% 0~ 60 cm 0.08% ~ 39.13%
60% ~ 100%
S145.6
75000 kg/hm? [2-6]
(1]
[1]
7-8
( [7-8]
)
(2008BADA4B05 2011BADI11B02) (2011GNC11208)
* (yangli733@126.com)
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1 #RI5AZE
1.1 iR

34%
+ ( 2 )
F1
13.3 g/kg 68.9 mg/kg 51.6 mg/kg
146.2 mg/kg pH 7.3
1.2 iRt
7
30 50 30%  70%
1 3
4. 7m x 4.7 m
*F1 REZiIt
(kg/hm?)
CK (3125)
(82.5)
CF 21-8-11 (375)
(750) (750)
U (1215)
(3 125) (82.5)
100%CU 100% (1643)
(3 125) (82.5)
80%CU+20%U  80% + 1 315)
20% (243) (3 125)
(82.5)
60%CU+40%U  60% + (986)
40% (486) (3 125)
(82.5)
40%CU+60%U  40% + (657)
60% (723) (3 125)
(82.5)
1.3 REAHE
2009 8 11
0.6 m 0.5m 2190  /667m’

3
Ve [9]
[9] [10] N
p k M 0~ 60 cm
20 cm 3 3
|
(2 mol/L KC1 )
1.4 BURBIFIT O
DPS v 2.00
Duncan
5%

2 HRESH
21 EREBREREMNBHRAR~SENZI

1 CK CF U
100%CU  80%CU+20%U 60%CU+40%U 40%CU+
60%U 15.55% 11.34%
14.36% 20.41% 27.71% 10.45%

45.0 ab  a

400 b  pc b T F be

T 350t E 3
S 300t
i 25.0 F
A L
R 200
q 150
K 100t
5.0 f
0.0

PN = S 1=

e ¢ ¥ ¥

- 8 8 8

X X R

(=] S S

0 =) <

hb 3
( P<0.05
2~4 )
E1 ERBEREVAXBIERFEWNFN
CF 80%CU+20%U
60%CU+40%U 4.21%

10.53% U 100%CU 40%CU+60%U
3.64% 1.03% 4.41%
60%CU+40%U CF 5%
CF 5%

60%CU+40%U
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U 100%CU
20%U  60%CU+40%U

80%CU+

2.70% 8.15% 14.70% 40%CU+60%U
0.80%
60%CU+40%U 5%
5%
60%

60% 40%

22 ERBRERENKXARMEEITE

2 Ve
CK 80%CU+20%U 40%CU+60%U
Ve 2.73% 0.50%

100%CU  80%CU+
20%U  40%CU+60%U Ve
3.39% 13.34% 10.89% U 60%CU+40%U
6.38% 10.19% 100%CU
CF 5%

CF 5% U
100%CU  80%CU+20%U 40%CU+60%U
Ve 10.39% 21.02%

60%CU+40%U
Ve 4.11% 5%

18.40%

*2 EBRBERZMABR Voo BREERMBERE

BEEN
Ve

(mg/100g) (g/kg) (mg/kg)

CK 14.09 a 12.39 ¢ 315.66 ¢

CF 12.77b 1423 b 383.06 ab

6] 11.96 ¢ 13.90b 411.75 a
100%CU 13.20b 11.55cd 363.33b
80%CU+20%U 14.47 a 15.57 a 342.90 be
60%CU+40%U 1147 ¢ 10.59d 365.20 b
40%CU+60%U 14.16 a 11.40 cd 376.95 ab

CK CF U
80%CU+20%U
14.77% 12.10%  22.88%

CK 60%CU+40%U
CF 80%CU+
20%U 7.30%
5% U
80%CU+20%U 9.62%
CK
8.63% ~
30.44% CF U
7.49% 5.15%
10.48% 4.66% 1.60% 80%CU+20%U
U 100%CU  80%CU+20%U
60%CU+40%U  40%CU+60%U
11.76% 16.72% 11.31%
8.45%

2.3 ERBRREMNKARFSSENFNE

3 N CK
80%CU+20%U N
CF U 579% 530%  P,Os
CK P,0s
K,O 80%CU+20%U K,O
100%CU 60%CU+40%U
40%CU+60%U K,O CK
CF U
P,05 1
N:P,0s: K0  N:P,0s: K0
80%CU+20%U N K0
80% 20%

£33 EBEBERZENXERFLSSENE
(g/kg) N P05 - KO

N P,0s KO

CK 40.18b  32.05a 4395ab 1.26:1: 137

CF 43.19ab 28.62ab 41.78bc 1.51:1: 146

U 4340ab 30.18ab 43.67ab 1.44:1: 145
100%CU 42.17ab  30.75ab 45.17ab 137:1: 147
80%CU+20%U  45.70a  28.09b 4591a 1.63:1:1.63
60%CU+40%U  42.69ab  27.88b  38.75¢ 1.53:1:139
40%CU+60%U  4320ab 28.74ab  4022c¢ 1.51:1:1.40
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24 EBRBERZEMAARIEMSESENE 3 4ig

e
4
0 ~20 cm 20 ~ 40 cm 60% ~100%
9% ~ 66% 20 ~ 40 cm
40 ~ 60 cm 1% ~ 14%
20 cm
0~20cm
oK [1] , , )
M]. : ,2000: 42
CK [2] L
1. , 2006,
CF U 40%CU+60%U 20(6): 115-119
CF (3] , ; ; :
CF 0.47% ~ 28.15% [J1. , 1998, 4(2): 97-106
=40% 4] ; ’ ’ :
0. , 2003,
0% 9(4): 390-395
[5] , , , , .
u 0], , 2010, 41(4):
2.43%~39.13% 1 005-1 009
=40% [6] , , ) )
20 ~ 40 cm /
40 ~ 60 cm 0 ~20 em 0. ,2008,14(4): 779-785
[7] , , , .
4 ERBRERENTRLIEMESRSEREN(mg/ke) 0.
0~20cm  20~40cm 40~ 60 cm , 2008, 23 (6): 203-207
cK 1421 ¢ 15.51d 17.74 ¢ (8] : ; . s
CF 23.34b 32.88 ab 34.92a
1. , 2009(8): 42-47
U 27.55a 36.59 a 37.52a 9] . [M].
100%CU 2323 b 26.55 ¢ 25.90 b . 2000: 443-472
80%CU+20%U 2171 ¢ 28.13 be 29.08 b [10] , [M].
60%CU+40%U 16.77d 27.89 be 28.71b ,2000: 123-124
40%CU+60%U 26.88 a 36.56 a 35.95a [11] (M].

,1978: 362-375
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