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fertilization RF) (RF-N) (25%)
(RE-P) (RF-K)
8 ( 2) 3 24 210 kg/hm? 63 kg/hm?*(30%)
(N) (N 460
(P205) (K,0) g/kg) ( P,Os 160 g/kg) ( KO
520 g/kg) ( 3 )
180 kg/hm?(75%) 60 kg/hm?
Fz1 i EEEMEA
Table | Basal fertility of tested soil
pH (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
6.15 1.13 0.638 8.580 11.65 59.97 19.80 142.5
x24I E R A 2 (kg/hm?)
Table 2 Formula composition of fertilization application
FF FF-N FF-P FF-K RF RF-N RF-P RF-K
N 240 0 240 240 210 0 210 210
P,Os 120 120 0 120 108 108 0 108
K,O0 112.5 112.5 112.5 0 105 105 105 0
FF FF-N FF-P FF-K RF RF-N RF-P
RF-K
1.3
1 m? 2
2.1
80
( 1 4 FE-N
H,S0,-H,0, 1 546 kg/hm* FF
33.8% 3 FF-P
FF 66.1% FF FF-K
0 ~ 20 cm FF-K FF 96.1%
- 4 RF-N
3
RF FF
1 106%
1.4
( ) = ) - FF-N
( ) PFP
(kg/kg) = Yi/Ry AE (kg/kg) = (Yr— Yo)/Rs FF
RE (%) = (U — Up)/R¢ Y; 50% 40%(  3) 3 FF
Yo ( ) ( ) RF
Us U ( )
( ) Ry (
) e 2.2
Excel SPSS18
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1 TREERBAERNE~E
Fig. 1 Wheat yields under different fertilization
3 TEEBLENER SR
Table 3  Effects of different fertilization on yield
components of wheat
(cm) (2
FF 745+13a 355+0.8ab 37.2+19ab
FF-N  475+18b 302+03¢ 184+3.0c 29.3 ~
FF-P  763+15a 36.0+0.1a 334+09b 35.0 28.8~383 89.1~91.8 kg/hm’
FF-K 755+13a 349+1.0ab 36.6=1.0ab FF RF 240 kg/hm2
RF 762+1.1a 374+£22a 38.9+0.8a 210 kg/hmz 110.6 kg/hm2
RF-N 448+20b 32.5+£0.3 be 19.6+12c 119.3 kg/hm2 50%
RF-P 749+12a 389+12a 344+17a 120 kg/hm2 108 kg/hm2
RF-K 740+3.0a 382+05a 36.0+29a 69.7 kg/hrn2 573 kg/hm2 50%
o0s * 112.5 kg/hm®> 105 ke/hm?
~11.1 kg/hm*  —17.7 kg/hm?
( 4 4
x4 TEEMLETHREMOR. BIWFESTE
Table 4 Soil nutrient balances under different fertilization treatments
N N P,0Os P,0s K,O K,O
FF 110.6 £ 15.3 ab 129.4 + 15.3 ab 50.3+3.3 ab 69.7+33¢ 123.6+242a —-11.1+£242¢
FE-N 293+43c¢ -293+43¢ 17.1+3.4d 1029+34a 37.8+122¢ 747+122a
FE-P 84.1£9.0b 1559+9.0a 28.8+1.2cd -282+12e 75.8+£9.5be 36.7+9.5b
FF-K 112.7+11.2 ab 127.3+11.3 ab 50.2+4.3ab 69.8+43¢ 91.8+16.7 ab -91.8+16.7d
RF 119.3+18.7a 90.7+18.7b 55.7+9.8a 523+9.8d 122.7+82a -17.7+82¢
RF-N 350+35¢ -35.0+3.5¢ 228+0.6d 852+0.6b 56.1+1.7¢ 489+ 1.7 ab
RF-P 96.0£7.3 ab 1140+73b 383+ 1.1bc -383+1.1e 106.6 + 10.7 ab -1.6+10.7 ¢
RF-K 103.5+ 12.1 ab 106.5+12.1b 50.5+5.4ab 57.5+55¢cd 89.1+12.8 ab -89.1+12.8d
2.3 FF 1.8% RF
5 FF RF 5 FF 20.4% 17.3% 13.0%
RF 11.2~16.2 kg
FF 6.2% 3.8% 2.3~10.7 kg
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51

~1.4~94%kg

& 5 AEIHEARLLIE AR RF) R0

Table 5 Effects of different fertilization treatments on fertilizer use

efficiencies
FF RF RF-FF
N 33.9+64  40.1+8.9 6.2
RE(%) P 17.9+2.8 16.1 = 8.0 -1.8
K 282+7.0  32.0+78 3.8
N 19.1+14  23.0+22 3.9
PFP(kg/kg) P 382+2.8 448+43 6.6
K 40.7+3.0  46.0+4.4 53
N 126+ 1.4 14.0£2.2 1.4
AE(kg/kg) P 129+2.8 6.5+42 6.4
K 1.6 +3.0 50+4.4 3.4
2.4
2
FF-P
RF-P
(FE-N  RF-N)
2000 Opr  E@FF-N BFF-P b a
MFF-K ERF RF-N b
% 150F [ARF-P EIRF-K b bgthb
% e L I
£
oz 100
&
&
50
. §.a,abld pab
0 - o
B A i HR
B
2 AEMEEAET TIEMBEER.
BRI E

Fig. 2 Effects of different fertilization treatments on
soil available nutrients

3.1
20 90

1.13 g/kg(2017
1.54 g/kg)
59.97 mg/kg

1 546 kg/hm®
33.8%
19.80 mg/kg
142.5 mg/kg

N 29.3 ~ 35.0 kg/hm* P,Os

28.8 ~ 38.3 kg/hm*  K,0 89.1 ~ 91.8 kg/hm?

210 kg/hm’ 30%
3.2
30% 15% 30%!"
33.9%
40.1%
50%

10% ~
15%
20% ~30%

18.9% ~20.7%

13.6% ~ 16.6%

11.1%

17.7%

10%

6.2% 3.8%
1.8%

http://soils.issas.ac.cn



6 1069
50% [5] , s , .
1. ,2007, 38(1): 47—
50
™) (P20s) [6] .
( 30% 7] , : :
) 10% ~ 15% V-
20% ~ 30% 10% " , 2010, 18(2): 277280

() ’ | o ,

(P,0s)  (K,0) 180 ~ 190 80 ~ 2005, 11(5): 627-633

90 90 ~ 100 kg/hm?

(1] , ;

1.

(2] ,

(3] ; ;

1(2): 80-87
[4] , ,

2010, 29(1): 128-133

,2000,16(2): 17-20

, 2007, 24(6): 687694
1.

1. . 1995,

1. ,

[9] s , , .
[J1. , 2004, 12(2): 98—
101
[10] Zhou Z J, Shen Y Z, Du C W, et al. Economic and soil
environment benefits of using controlled-release bulk
blending urea in the North China Plain[J]. Land Degra-
dation & Development, 2017, 28(8): 2370-2379
[11] , , , . N,O
[J1. ,2012, 49(3): 526-534
[12] . [M].
,2000: 208-314
[13] s , , .
[J. , 2008, 45(5):
915-924

Application of Controlled-Release Formulated Fertilizer on
Winter Wheat in East China

SUN Ting', MA Hongwei’', WANG Menglan', ZHANG Yuan'

(1 Jiangning Farmland Quality Protection Station, Nanjing 211100, China;

2 Nanjing Farmland Quality Protection Station, Nanjing 210036, China)

Abstract: Based on the current soil fertility level from previous investigations, the controlled release formulated fertilizer

(CRFF) was developed for wheat in East China, and its effects on wheat yield, soil nutrient balance and nutrient use efficiency were

studied. For CRFF treatment once application was adopted to save fertilization labor, and the results showed that nitrogen was

reduced by 12.5%, phosphorus by 10%, and potassium by 6.7% while the winter wheat yield remained stable, which resulted in the

increase of nitrogen use efficiency by 6.20% as well as the increase of the nitrogen productivity by 20.4% while kept soil fertility

level. Furthermore, the nutrient balances demonstrated that both nitrogen and phosphorus were over input with about 50%, while

potassium input was less input with about 10%. Therefore, it was indicated that the CRFF could be further optimized for the winter

wheat in East China, and the nitrogen input could be further reduced by 10%—15% and phosphorus by 20%-30% while potassium

increased by about 10%, thus the dosage of fertilizer input rates were recommended as 180—190 kg/hm?, 80-90 kg/hm? and 90—

100 kg/hm? for nitrogen (N), phosphorus (P,0s) and potassium (K,0), respectively.

Key words: Winter wheat; Controlled release; Formulated fertilization; Soil nutrient balance; Fertilizer use efficiency
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