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Table 1 Basic properties of tested soils
(g/kg) pH
2-005mm  0.05~0002mm <0.002 mm (g/kg)  (gkg) (ghkg) (mg/kg)  (mgkg)
567 345 88 7.7 22.4 1.66 0.91 18.1 81.3
227 612 161 5.6 10.2 1.12 0.32 12.6 57.8
7 ) %100
1 2 3 Excel 2003
2 (MCP SPSS13.0
P 24.6%) (DAP P23.5% Duncan P 0.05
N21.2%) 3
5 cm 3cm 5 cm 12 cm 2
P,05 150 kg/hm? 2.1
4 2
2 2.25 m*(1.5 m>1.5 m)
24 - MCP DAP DAP 3 cm
2014 6 19 2014
6 24 18 cm 25 cm MCP 12cm DAP 12cm MCP
6 8 ( N46%) 3 cm MCP MCP
N 225 kg/hm’ : =413 3 cm
3.3 MCP 12 cm  DAP DAP
3 12 cm
« 3
( K,0 60%) K,O 180 kg/hm?
34%
1.2
( 0.5% ~ 6.3%
50 ) ( 120 ) (18.6 t/hm?)
(19.0 ~ 19.7 t/hm?)
105°C 1h ( 2)
75°C 10 1.3% ~ 10.7%
- (23] MCP 3 cm DAP 3 cm 8.9%
SmartChem200 10.7% DAP 3cm
( ) (6.82 t/hm?) MCP MCP
(ICP) 12cm  DAP (5.69 ~ 6.18 t/hm?)
MCP 3 cm DAP
PUE(%)=( - 3 12cm (14.2 ~ 14.7 t/hm?)
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Table 2 Aboveground biomass of rice at tillering and maturing stages
(t/hm?)
4
5.01c 9.79a 8.83a 18.6 b 0.53a
MCP 8.13a 10.23 a 8.74 a 19.0a 0.54a
MCP  3cm 7.11 ab 10.23 a 9.13a 194a 0.53a
MCP 12cm 6.37 be 9.85a 9.36a 192a 05la
DAP 8.39a 9.84a 92la 19.1a 0.52a
DAP 3cm 7.87a 10.12 a 9.34a 19.5a 0.52a
DAP  12cm 6.19 be 1041 a 931la 19.7a 0.53a
46b 733a 6.05 be 13.4 ab 0.55a
MCP 6.05a 7.19a 6.18 be 13.4 ab 0.54a
MCP  3cm 6.17a 7.83a 6.41 ab 142a 0.55a
MCP 12cm 467D 748 a 6.06 be 13.5 ab 0.55a
DAP 4.62b 7.10a 5.69 ¢ 12.8b 0.56a
DAP 3cm 531 ab 7.86 a 6.82a 14.7a 0.54a
DAP 12cm 5.16 ab 7.54a 6.60 ab 142a 053a
P<0.05
£ 3 FEBEFERBYNEGEE
Table 3  Testing of treatment effects for major indexes
0.000™ 0.000™ 0.000™ 0.000™ 0.000™ 0.001” 0.000™ 0.000™
0.326 0.495 0.937 0.132 0.743 0.014" 0.000" 0.001"
0.000™ 0.0017 0.058 0.027" 0.000™ 0.000™ 0.000" 0.000™
x 0.327 0.069 0.930 0.803 0.604 0.184 0.016" 0.039"
x 0.000" 0.028* 0.206 0.282 0.203 0.065 0.023" 0.014"
X 0.897 0.419 0.209 0.506 0.232 0.235 0.000™ 0.053
*oowk P<0.05  P<0.01
DAP (12.8 t/hm?) DAP 3cm 12cm
35% 46% 2.2.2
2.2
2.2.1 4 « 4
MCP MCP MCP 3 cm DAP DAP
MCP 3cm 3 cm (25.8 ~ 31.6 kg/hm?)
MCP 12ecm DAP 3 cm MCP 12 cm
MCP 3cm MCP 3cm
DAP 3 12 cm DAP 3cm 12cm
DAP 3 cm DAP 3 cm MCP
MCP DAP 12cm MCP 3 cm DAP
3cm 12cm (41.6 ~43.1 kg/hm?)
DAP DAP 12cm MCP 12cm DAP
DAP 12 cm MCP 3 cm MCP 12cm 13%
MCP MCP MCP
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Table 4 P concentration and P accumulation of rice at tillering and maturing stages
(g/kg) (kg/hm)
(%)
+
3.76 ab 2.65 be 1.18d 18.7d 259¢c 104 ¢ 36.4 ¢ -
MCP 3.88a 2.65be 1.54 ab 31.6a 27.1 be 13.4 ab 40.5b 6.38Db
MCP 3cm 394a 2.89a 1.33 be 28.2 ab 29.6 a 122b 41.8 ab 8.25 ab
MCP 12cm 321b 2.46 ¢ 1.37 be 20.5 cd 243 d 12.8b 37.1¢c 1.12¢
DAP 3.44 ab 2.67b 1.29 cd 28.8 ab 262 ¢ 11.9 be 38.1c 2.67c¢
DAP 3 cm 3270 2.81 ab 1.58a 25.8 ab 28.4 ab 148 a 43.1a 10.34 a
DAP 12c¢m 3.68 ab 2.74 ab 1.4 abc 22.8 be 28.6 ab 132b 41.6 ab 7.96 ab
32¢ 2.28¢ 1.22¢ 14.6 ¢ 16.7 ¢ 7.4c 24.1d -
MCP 3.65 be 2.85b 1.20 ¢ 22.1a 20.5 be 7.4c 279¢ 580 ¢
MCP 3cm 3.83 be 34l a 1.38b 235a 26.7 a 89b 355a 17.39 a
MCP 12c¢m 3.5bc 332a 1.14¢ 16.1 be 248 a 69c 31.7 be 11.58 be
DAP 4.64 a 344 a 1.22¢ 21.4 ab 24.5 ab 69c 31.4 be 11.07 be
DAP 3cm 4.23 ab 3.6la 1.59a 22.5a 284 a 10.8 a 39.2a 23.06 a
DAP 12c¢m 3.59 be 3.46a 1.61a 18.5 ab 26.1a 10.6 a 36.8a 19.30 a
3cm DAP  3cm (22.1 ~23.5 kg/hm?) 160 a o MCP = DAP o i .
Eiy
MCP 12 cm gﬁ 1201
MCP 3cm 12cm 3 cm g
0801
12 cm &
& b p b b b
MCP DAP 3 7 0401 P’.@
I
0.00 1 . ! . 1 |
MCP 3cm DAP 3 12cm i3 cm 12 em CK
AbFR
MCP  3cm =
0.80 - oMCP aDAP o Al
MCP  12cm 12% ' e
Q
2
3 £
0401
& : b b
= b b
B b
ﬂ:j ‘%@ ’_Tr‘
OAOO 1 : - 1 : - 1
i3 cm 12 cm CK
yusi]
12 cm DAP MCP
12%( ) 16%( ) ( . ) ~P<0.05 )
1 e 10 RFRKEBHRE
2.3 Fig. 1 Total P concentration in surface water in 10 days after P
1 was applied
10
3
(1.13 ~ 1.26 mg/L)
(0.31 ~ 0.38 mg/L)
245%

(0.36 ~ 0.37 mg/L)
0.22 mg/L)

94%

0.15 ~

[26]
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6.5 cm”
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DAP 3 cm
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12 cm

16%

DAP
12%
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3 cm

12 cm

12 cm

MCP

[31-32]
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DAP

DAP

2~3cm

MCP DAP

[33]

[34]

10

245%  94%

[35-36]

[37]

0.01 mm
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34.5%
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Effects of Application Methods of Phosphorus Fertilizers on the
Growth and Phosphorus Absorption of Rice in Jiangyan and
Guangde Regions

JIANG Shangtao ', WANG Huoyan'", ZHOU Jianmin', LIU Xiaowei'*, CHEN Zhaoming'?, YAN Taotao'”

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Nanjing Forestry University, Nanjing
210037, China)

Abstract: A field micro-plot experiment was conducted to determine the effects of different placements and species of
phosphorus (P) fertilizers on rice growth, P uptake by rice and P concentration in surface water after fertilization, providing a
scientific basis for root zone P fertilization. P fertilizer species included mono-calcium phosphate (MCP) and diammonium
phosphate (DAP), P fertilizer application methods included: 1) surface broadcasting; 2) point placement with 5 cm below and 3
cm away from seedling; 3) point placement with 5 cm below and 12 cm away from seedling. The results showed that no
differences were observed between P and P-free treatments in rice yield in both regions, and rice yield in Jiangyan was greater
than that in Guangde. Total P uptake by rice was significantly affected by P applied placements. The yield for 3 cm-point
placement of MCP was 13% and 12% higher than that for 12 cm-point placement of MCP in Jiangyan and Guangde, respectively.
The yield for the treatment with DAP was significantly higher than that with MCP in 12 cm-point placement, and increased
percentages were 12% and 16% in Jiangyan and Guangde, respectively. Although relatively high total P uptake by rice was found
in surface broadcasting treatments at tillering stage, 3 cm-point placement performed better than surface broadcasting at maturing
stage. After 10 days of fertilization, P concentration in surface water for surface broadcasting treatment was 245% (Jiangyan) and
94% (Guangde) higher than that for point placement treatment. These results suggested that: 1) reasonable point placement of P
application not only promoted P uptake by rice, but also inhibited P loss from paddy fields with surface water drainage; 2) DAP
could place relatively more far away from seedling than MCP.

Key words: Rice; Phosphorus fertilizer; Placement; Mono-calcium phosphate; Diammonium phosphate



