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(1 210095 2 210046)
5
6 CK 02gkg P
0.4gkg P, 06gkg B 1500 ml/hm*  P+B
0.4 g/kg + 1 500 ml/hm*>  P,+B
0.6 g/kg + 1 500 ml/hm?
2 (P, P,tB) 43.54 ng/kg

42.16 pg/kg 39.27 ng/kg  28.65 ng/kg S

(P<0.01)

S156.6 A
(8] 191
8.0 ~ 24.0 mg/kg
(1-2] 16.0 ~ 32.0
mg/kg
3]
[4-5]
10
0.006 ~ 9.130 mg/kg!®
pH
7]
[10]
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10
1
0.55 mg/kg
1 M <0.125 mg/kg 0.125~0.175
1.1 mg/kg 0.175 ~ 0.450 mg/kg
0.450 ~ 3.000 mg/kg
(0 ~ 20 cm)
F1 T EMERMR
Table 1 Basic properties of tested soil
pH (g/kg) (g/kg) (g/kg) (mg/kg)
6.18 23.91 0.51 1.67 0.55
1.2 I mm(20 ) 0.149 mm(100 )
1.4
( [12]
P,0s=>125 g/kg) 5-ALA pH
( (OM) -
=10 g/L =20 g/L) 0.05 mol/L HCI-0.025 mol/L
(PE) 23 cm (1/2 H,S0y,) HCIO,-
16 cm 19 cm 23 ( H,SO,
158 d) (GB 5009.93-2010)
[13]
1.3 [14] [13]
6 CK
02 gkg P s
04gkg P, 0.6 g/kg 1.000 g 25 ml
P,+B 20 ml 25 210 r/min
0.4 g/kg + 1 500 m/hm*>  P,+B 2h 10 ml
0.6 g/kg + 1 500 ml/hm* B 2.5 ml
1 500 ml/hm? 3 15 min
50 ml
2015 6 17 25d
1 1 10
= /
3~5 1.5
SPSS 20.0
60 Microsoft Excel 2002
2
0.3 mm (60 )
2.1
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(el 146.71 png/kg
(P<0.01)
2
pH pH
CK P, B
(P<0.01) pH (pH<5)
P,
P, CK(97.44 pg/kg) pH
42.16 pg/kg 14.88 pg/kg B
P, P, CK 1s]
20.63 ng/kg
P+B  P,+B CK 26.20
ug/kg 43.54 pg/kg
(P<0.01)
[17] [19]
R2 TEDEREWE E(@g/ke)
Table 2 Contents of various Se forms in soil under different treatments
CK 37.12+3.86d 60.32+£2.49d 62.60 £ 4.81 ab 27040+ 1.12 a 135.49+0.32a 565.93 +£29.43
P, 4131+£2.19¢ 71.01 +£2.50 be 64.71 £3.43 a 258.93+431b 129.50 £ 1.11 ab 565.45 £13.11
P, 53.44+3.77b 86.17+1.39a 59.91£2.89b 242.40+5.444d 130.39 £ 1.09 a 572.30 +23.09
B 40.38 +1.30 ¢ 77.69+1.88 b 66.09 £3.64 a 252.23+4.38 ¢ 134.39£2.00 a 570.77 £ 24.00
P,+B 53.92+445b 69.72+4.01 ¢ 51.68+4.07 ¢ 259.00+3.92b 132.88 £0.88 a 567.19 = 19.08
P,+B 64.54+3.93a 76.44+139b 51.28+4.15¢ 239.59 +4.54d 135.01+0.39a 566.86 + 22.05
P<0.05
160 - N 2.2
. 140 b 2.2-1
) BC beBC bB
S 120+ ¢
=
glﬂ ol [20-22]
ol 80 | X
£
® 60}
5 4
_H 20 L
0 n
P, P, P2+B PtB
Ab ¥
(
P<0.05 P<0.01 )
1 FEGEX T IEFYES S0
Fig. 1 Effects of different treatments on contents of soil available Se
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2
1.92 1.78 1.79 1.98
> > 23] 192 ( 2A) 5
CK (P<0.01)
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55 _( abA o ah abA 3501 aA
% %‘j 300
220r Z 250t
E#EEH ;! Ef:q 200 bB e bB beBC
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AbE

B2 AR KFESEIN S E I

Fig. 2 Effects of different treatments on Se contents in different rice organs

CK P, P/+B P, B PytB( 2B)
5
CK 0.192 mg/kg
(P<0.01)
P+B P, P, 3 CK
0.031 mg/kg
(P<0.01) P, P+B

[23]

(1125 kg/hm*+ 1500

ml/hm?)
(1125 kg/hm?) (1500
ml/hm?) CK 0.03 mg/kg
(P<0.01)
(P<0.01)
0.075 ~ 0.093 mg/kg( 2C)
CK
0.038 mg/kg
P, P+B B P,
(GB 13105-1991)24
(GB/T 22499-2008)!
0.04 ~ 0.30 mg/kg (

) <0.30 mg/kg
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CK
(P<0.01) P»+B P,
2.2.2 3927 ugkkg  28.65
ng/kg P,+B P+B B3
6.22% 3.47% 3.67%
897 ~ 959 g/kg!**
3
890 g/kg
®3 FELEIKFEFRPAIED 2RI
Table 3  Effects of different treatments on organic Se contents in rice grains
CK P, P, B P,+B P,+B
(ng/kg) 50.34+035dD 78.99+1.28bB  69.41+0.99 cB 76.82 £ 1.01 beB 89.61 £0.23 aA 76.92 = 1.74 beB
(%) 89.70 cC 90.78 beC 92.56 beB 93.37 bB 95.92 aA 93.17 bB
P<0.05  P<0.01
2.3
4

0.673 0.601

0.549 0.606  0.735 -0.549  -0.571

—0.368

Fz4 AEVETTEMESSKERERBA
e SR X
Table 4 Pearson correlation matrix between the contents of various
Se forms in soil and Se contents in different rice organs

0.265 0.673" 0.601"

0.549" 0.606" 0.735"

—0.043 —0.004 -0.002

-0.368 -0.549" -0.571"

—0.043 -0.228 —0.085 2.4

P<0.05
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CK
(P<0.01) B P,B P,
P, P+B
5 B 4
x5 FREALEIKFEEEMEKIFIT
Table 5 Effects of different treatments on traits of rice yield
(%) (%) (2 (& (%)
CK 273 88.9 90.4 +£3.6 bB 245+ 1.2bB 542 +3.7bB -
P, 343 90.3 96.7 £ 3.2 aAB 26.6 £0.2 aAB 649+ 1.4 aA 19.8
P, 373 88.4 100.6 £ 2.1 aA 279+ 1.0 aA 66.1 £3.7 aA 21.8
P,+B 380 90.4 97.3+£2.3 aAB 26.2+0.6 aAB 66.5+ 5.3 aA 22.7
P,+B 367 90.9 96.7 £ 2.6 aAB 28.6+ 1.2 aAB 63.6 3.6 aA 17.4
B 267 88.1 91.3+1.2bB 249+0.9bB 52.1+4.8bB 3.8
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Effects of Mixed Application of Calcium Magnesium Phosphate and
Aminoacid Foliar Fertilizer on Se Availability in Acid Se-rich Soil
and on Trait of Rice Yield

MA Xun', ZHU Xudong', ZONG Lianggang'", FANG Yong?, HU Qiuhui’
(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China;

2 Institute of Food Science and Engineering, Nanjing University of Finance and Economics, Nanjing 210046, China)

Abstract: A pot experiment was carried out to investigate the effects of 5 different treatments of mixed application of

calcium magnesium phosphate and aminoacid foliar fertilizer on Se availability in acid Se-rich soil, Se contents in different rice

organs, and organic Se in rice grains. 6 treatments were designed: 1) CK conventional calcium magnesium phosphate, 0.2 g/kg; 2)

Py, single low calcium magnesium phosphate, 0.4 g/kg; 3) P,, single high calcium magnesium phosphate, 0.6 g/kg; 4) B, single

aminoacid foliar fertilizer; 1 500 ml/hm?; 5) P,+B; 6) P,+B. The results showed that all treatments increased significantly soil Se

availability and organic Se contents in rice grains compared with CK (P<0.01), the effects of P, and P,+B treatments were best,

which increased available Se contents by 42.16 pg/kg and 43.54 pg/kg, respectively, increased organic Se contents in rice grains

by 28.65 pg/kg and 39.27 pg/kg, respectively.

Key words: Calcium magnesium phosphate; Aminoacid foliar fertilizer; Mixed application; Se; Acidic Se-rich soil; Rice
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