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Table 1 Major fertility properties of the original soil
pH (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
6.45 11.55 0.75 0.60 13.55 84.82 4.12 68.21
5.65 25.45 1.35 0.84 8.03 155.38 3.65 72.34
5.92 28.21 1.82 0.35 8.6 150.04 12.85 60.31
1.2 1 kg
4 (CK) 3 10 60
(CF)  60% +40% (NPKG)
(NPK) 24 m*(6 m x 4 m) (14
3 0.5 mol/L NaHCO; -
0.5m 0.2m 0.2 m 1.0 mol/L NH,OAc -
(N 460 g/kg) ( PyOs
120 g/kg) (K,0 600 g/kg) 5 20
5
CF ( )
N 180 kg/hm*  P,0575 kg/hm’  K,0 120 kg/hm®
12 000 kg/hm*(N 6 g/kg  P,Os 4 g/kg 3 1000
K,0 4.4 g/kg) NPKG 40% N (
N4 g/kg P,0s51 g/kg K,0 3 g/kg
N6 g/kg P,0s3 gkg K,O 11 g/kg) 1.4
Microsoft Excel 2013~ SPSS20.0
-5 3 2 3 ( ) =( -
N )
7d 2
45d
2 2.1
3
£ 2 2013—2015 PR} A 18R (kg/hm?)
Table 2 Fertilizer uses from 2013 to 2015 2013
>
N PO KO > >60% + 40%
oK o 0 0 B B - 60% +40%
CF 108 75 120 12000 - - 2015
NPKG 108 75 120 - 12600 3600
NPK 180 75 120 - - -
60% + 40%
1.3
0~20cm
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42 ~
9.8 02~38 59~88mgke
3 2015 60%
+40%
2015 60% + 40%
3 AREIMEAEAR N X LLIRFS A L IRR I 2 B 0T (mg/kg)
Table 3  Effects of fertilization modes on available nutrient contents in reddish paddy fields
2013 CK 843D 5.6a 433 a 159.7 ¢ 3.6¢c 54.7b 1733 b 18.6b 1383 a
CF 993 a 42c¢ 42.3 ab 164.0b 37¢ 52.0c 158.7 ¢ 20.5a 112.7¢
NPKG 66.7d 460 44.0a 180.3 a 51a 57.7a 203.0a 172 ¢ 127.3 b
NPK 783 ¢ 4.5 be 383D 182.7 a 43D 503 ¢ 144.7d 14.6d 114.0 ¢
2014 CK 883 a 57a 447 a 158.7 ¢ 3.7b 139.7 a 176.0 ¢ 59a 138.7 a
CF 913 a 4.7b 46.7 a 1583 ¢ 36D 1257b 167.7d 59a 1203 ¢
NPKG 69.3 ¢ 48D 413b 179.0 a 48a 1203 ¢ 198.0 a 6.1a 127.0b
NPK 743 b 49b 39.7b 173.7b 4.7a 124.3 be 185.0b 6.1a 115.7d
2015 CK 89.5b 8.0c 66.0 b 151.8 ¢ 244 c 733 a 149.5b 7.0b 50.7b
CF 955a 104 b 74.0a 160.7 b 275D 80.7 a 141.8 ¢ 15.6a 50.0b
NPKG 87.5b 142a 76.0 a 163.3 a 303 a 773 a 2548 a 15.8a 80.7 a
NPK 66.5c 10.0b 64.7b 144.0d 24.1¢ 60.7 b 1454 ¢ 6.0c 773 a
P<0.05 6
2.2 1
4 2015 3a 60% +40%
3a 60% > > >
+ 40% > > > 3a 60% + 40%
2014 60% + 40% 2015 3 60% +40%
2014 1.7% ~9.6% 8.4% ~12.0% 38.3% ~62.4%
2a 60% +40% %4 FEMABER I KTEEY B AH I (kg/667m?)
> > > Table 4 Effects of fertilization modes on rice biomass yields
5 CK CF NPKG NPK
2013 751d 1116¢ 1190 a 1152b
2 a 60% + 40% 2014 716 ¢ 1137b 1190 a 1143 b
2015 60% +40% 2015 1039d 1323¢ 1501 a 1426b
2013 734d 1190 ¢ 1254 a 1218b
2014 727d 1148 ¢ 1204 a 1178b
60% + 40%
2015 1274 ¢ 13350 1442 a 13320
2013 717d 1038b 1090 a 1010c¢
3a 2014 706 d 1076 ¢ 1133 a 1095b
2015 1035d 1335b 1524 a 1304 ¢
P<0.05
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x5 AEMEAERE T X K FE R R A PR 2 RS20 (kg/ke)

Table 5 Effects of fertilization modes on rice marginal yields under N, P and K

CF NPKG NPK CF NPKG NPK CF NPKG NPK
2013 14.8 16.7 17.5 17.8 20.6 19.5 13.9 15.6 13.2
2014 16.9 17.5 19.2 18.0 19.7 18.5 14.3 16.3 14.7
2015 12.2 17.3 16.4 9.4 153 12.2 17.5 21.9 17.0
2013 21.7 30.6 42.0 26.0 37.8 46.7 20.3 28.7 31.6
2014 24.7 32.1 46.0 26.3 36.2 44.4 21.0 30.0 352
2015 17.9 31.7 39.3 13.8 28.1 29.2 25.6 40.3 40.7
2013 15.4 15.2 26.2 18.5 18.8 29.2 14.5 14.3 19.8
2014 17.6 16.0 28.8 18.7 18.0 27.8 14.9 14.9 22.0
2015 12.7 15.8 24.5 9.8 14.0 18.2 18.2 20.0 25.4
12000 F 020134 @20144F 20154
10 000
E 8000 F T TR | ] A Tl 4
%’0 6000
i
C;\f 4000
%
2000
0 : . : . ; . ; . ; . ;
CK ‘ CF ‘NPKG‘ NPK | CK ‘ CF ‘NPKG‘ NPK | CK ‘ CF ‘NPKG‘ NPK
T AEHH KL Jeri
1 FREIMEER XK FE LR 2R F 0
Fig. 1 Effects of fertilization modes on rice actual yields
3 60% +
40%
6
R 6 2015 F AR HEARER X K FE =81 R RIF2 0
Table 6 Effects of fertilization modes on rice yield components in 2015
/ (%) (2 ( /667m%) (kg/667m?)
CK 132 ¢ 803 a 273 ¢ 13.39d 387
CF 167 b 71.4d 273 ¢ 15.80 ¢ 514
NPKG 177 a 77.6 b 27.8b 16.76 a 640
NPK 174 ab 76.6 ¢ 28.1a 16.28 b 610
CK 149 ¢ 79.8a 26.1¢ 13.92d 432
CF 178 b 76.6 ¢ 26.1¢c 16.77b 597
NPKG 189 a 76.3 d 26.6b 17.00 a 652
NPK 180 b 77.1b 27.6a 16.30 ¢ 624
CK 136 ¢ 79.1a 29.6b 1551 ¢ 494
CF 163 b 72.7d 30.1a 17.76 b 633
NPKG 180 a 735¢ 29.2¢ 18.11a 700
NPK 164 b 7440 29.3 be 18.57 a 664
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Effects of Fertilization Modes on Available Nutrient Contents of
Reddish Paddy Soils and Rice Yields

FANG Changyu, TU Naimei , ZHANG Qingzhuang, YI Zhenxie
(College of Agronomy, Hunan Agricultural University, Changsha 410128, China)

Abstract: A experiment was conducted from 2013 to 2015 in three reddish paddy fields under different nutrient levels to
comprehensively evaluate the effects of different fertilization modes on available nutrient contents and rice yields in order to find
the best fertilization mode. The tested fields were located respectively in Beisheng, Lotus and Dahu towns in Liuyang, eastern
Hunan. The fertilization modes included CK, no-fertilizer; CF, conventional fertilizer; NPKG, 60% chemical fertilizer + 40%
organic manure (straw + astragalus smicus, equivalent nitrogen substitution); and NPK, single chemical fertilizer. The results
showed that compared with CK, other fertilization modes significantly increased rice biological yield, NPKG mode was the best
and in which rice biomass yield showed a continuous increasing trend. Compared with CK, NPK and CF modes, rice yields under
NPKG mode were increased 38.3%-62.4%, 1.7%-9.6% and 8.4%—12.0% respectively by promoting the number of productive ear
and seeds per ear. The contents of rapid available nutrients in soils under NPKG mode showed an increasing trend and were
significantly higher than those of other fertilization modes, while the contents of rapid available nutrients in soils under CF mode
decreased gradually. From the aspect of crop yield, the proportion of chemical fertilizer in NPKG mode should be increased in the
low fertility area, but the proportion of organic manure should be increased from the long term in terms of promoting soil fertility,
while for the middle-high fertility area, the proportion of organic fertilizer should be increased gradually. Non-fertilization will
decrease but fertilization increase soil available nutrients, in which NPKG mode is optimal in promoting soil fertility and rice
yield.

Key words: Fertilization mode; Biomass yield; Rapid available nutrient content; Rice yield
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