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1.2 134 2014 5
(
)
7 CK Z1 20cm x 15 cm 4
7.5 t/hm® + z2 15 t/hm’
+1/2 73 30 thm*> NI
7.5 t/hm* + N2 15-15-15
15 t/hm?> + 1/2 N3
30 t/hm? 1
501 g/kg
(N)18.9 g/lkg  (P,05)25.2 glkg (K,0)35.4 g/kg
25 m? 3 455 ghkg  (N)18.4 g/kg
2010 (P,05)21.8 g/kg (K,0)10.9 g/kg
Fz1 BEREMNERER
Table 1 Application rates of organic fertilizer and chemical fertilizers in rice season
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
(thm’) N P,0s K,O0 N P05 KO
CK 0 180 315 675 180 315 675 210 134 113 60.0 74.8
Z1 75 180 315 675 322 221 333 210 134 113 60.0 74.8
72 15 90 158 338 374 394 565 105 67.2 56.4 30.0 37.4
73 30 0 0 0 567 756 1062 0 0 0 0 0
N1 75 180 315 675 318 195 149 210 134 113 60.0 74.8
N2 15 90 158 338 366 343 197 105 67.2 56.4 30.0 37.4
N3 30 0 0 0 552 654 327 0 0 0 0 0
1.3 1.4
2014 1 m? /o (kg/kg)=
( ) /o
5 SAS SPSS
5 Sigmaplot
105°C 30 min
70°C 2
HS0- 2.1
H,0, 2 2010 2012 2014
(1 72 Z3)
( ) 2011 2013 73
CK 13.0%  6.13% N3
(0 ~20 cm) CK 7.05%(2010 )
13.4%(2011 ) 8.13%(2012 ) 14.1%(2013 )
H,S04K,Cr,0; H,SO,- 7.58%(2014 ) 30 t/hm’

0.5 mol/L NaHCO; -

pH

2014
1.0 mol/L NH,OAc -
25°1 pH
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(25.7%)

(15.5%)(  3)



x2 AFREEREXTKE~E

Table 2 Grain yields under different fertilization patterns

(t/hm?)
2010 2011 2012 2013 2014
CK 7.66 +£0.13 ab 7.84 +0.45 be 8.00 £ 0.32 ab 8.15+0.32 be 7.98 £ 0.32 abc
Z1 7.73+0.39a 821+0.25b 8.14+0.21 ab 8.29 +0.32 abc 8.22+0.37 ab
72 7.87+0.16 a 8.14+0.47b 830+0.17 a 8.44+0.16 ab 8.20 + 0.23 abc
Z3 8.01+0.21a 8.86 +0.30 a 8.51+0.34a 8.65+0.21a 8.43+0.40a
N1 7.85+035a 8.01+0.41b 8.05+0.19 ab 7.99 £0.25 cd 7.90 £ 0.19 be
N2 7.27+£0.22 be 7.22+£0.30cd 7.66 £ 0.34 be 7.70+£0.27d 7.73 £0.08 cd
N3 7.12+£0.24 ¢ 6.79+0.22d 7.35+041c¢ 7.00+£0.13 ¢ 7.37+0.14d
(P=0.05)
*3 ARIMEZERT 2014 FKFIF=EMH
Table 3 Components of grain yield in 2014 under different fertilization patterns
(x10%/hm?) /) (%) (&
CK 260+ 17 a 116+ 1Db 96.0 £ 0.4 ab 265+t1.1a
Z1 272+ 6a 117+4Db 96.2+ 1.4 ab 264+0.7a
z2 275+ 13 a 118+ 6D 95.5+ 0.6 ab 257+04a
73 287+ 17a 118+5Db 951+04b 257+02a
N1 279+22a 116 £4b 96.5+0.4 ab 257+0.7a
N2 205+13b 140+2a 95.5+1.0ab 264+02a
N3 193 +£23Db 134+9a 96.7+1.0a 26.8+0.6a
2.2 CK
1 72 73 CK 18.4%
20 250;
o 18 a a 2 a
g a a a
£ 16 ‘I‘ ab ~ 200}
=14 B ‘} ] =+ b E 1 % a —ia—
”H o 2
;&; 12 < 150} c
i 10 =
e
] 3 B 100f
E =
- 4 g 50+
2 -
0 CK Z1 Z2 Z3 NI N2 N3 0 CK Z1 72 Z3 NI N3
Ak b3
80 200
a
o ab g b
: 2 b
= 60 150 be
= — = S
p IH = B
= 40 % 100 ¢
i E
HE
4120 ;.j 50}
0 CK 71 72 73 N1 N2 N3 0 CK Z1 72 Z3 NI N3
phsL] pusdil
( (P=0.05) )
1 FEEERER T KEE LBTYIR. & #iERRE
Fig. 1 Accumulations of dry matter, N, P and K in aboveground parts of rice during whole-growth periods under different fertilization patterns
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37.1% N2 N3 2.4
CK 15.9% 26.4% 4 S5a
23.7%  33.0% N3 CK pH
20.6%  21.4% CK
3 CK 4.90% ~ 26.5%
2 CK 10.6% ~ 69.9% 149% ~ 664%
2.8% ~ 4179 H 47 ~0.94 72
7 73 72.8% ~417% p 0.47 ~ 0.9
Z3 CK 16.3%
CK 13.0%
40 37.7% CK N2
22.4% N2 N3 pH CK 10.2% 12.3% 13.3%
CK 27.5% 38.4% N3 0.57 N3
CK 16.9% oH CK
17.8% 18.8% 53.3% 199% 180% 32.6%  0.80
707 200 1007
5 60} a 1 180 abc . abe  ab ] B ab @
b L
2 sof bbby 2ol LG N E I d @ o ]
¥ 0| m 3 120 s 60f -
= & 100 &
E 30 E 8ot E 4o
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2 FEMEAERATKERR. SMEEERNANER
Fig. 2 Physiological use efficiencies of N, P and K by rice under different fertilization patterns
x4 FREEEREXTHEELIRRSSE
Table 4 Soil nutrient contents in paddy fields under different fertilization patterns
(g/kg) (mg/kg) (mg/kg) (mg/kg) (g/ke) pH
CK 1.71£0.02 ¢ 122+6¢ 5.77+£0.54d 669+59f 304+144d 6.71£0.06 g
Z1 1.80+0.03d 135+44d 144+15¢ 116 +13d 31.1+1.6¢cd 7.18+£0.03 ¢
Z2 1.94 +0.06 ¢ 17311 ¢ 26.7+2.1b 216 £10b 353+23b 7.43£0.06 ¢
Z3 2.17+£001 a 207+4a 44.1+4.1a 346+ 26a 419+25a 7.65+0.05a
N1 1.76 £ 0.02 de 120+ 4 e 6.59+0.7d 89 £ 8 ef 31.0+1.0cd 7.05+£0.04 f
N2 1.89+0.05¢ 137+£5d 9.04+1.0d 111+ 13 ef 34.5+2.0bc 7.28£0.04d
N3 2.04+£0.05b 187+9b 172+10c¢ 187 +6¢ 403+33a 7.51£0.04b
2.5 « 3
6
pH
pH pH
pH pH
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x5 BEBNBRRATKESE. TYRERENEHHERKFASES LEFDOBEXMN
Table 5 Correlation coefficients between rice yields, dry matter accumulations, physiological use efficiencies of N, P and K by rice, and soil
nutrient contents under pig manure application

pH

0.298 0.349 0.231 0.185 0.373 0.465

0.140 0.263 0.212 0.406 0.277 0.212

0.260 0.387 0.321 0.458 0.424 0.371
—-0.254 -0.216 —-0.170 —-0.032 —-0.115 -0.215
0.707* 0.752* 0.743* 0.861%** 0.793* 0.712*
-0.115 -0.225 -0.169 -0.258 -0.303 -0.274
0.146 0.075 0.075 —-0.026 0.002 0.035
—0.693* —0.718* —0.727* —0.809** —0.801** -0.726*

Fo6 HEBHMBERATKESE. TYRERENEHERKFAFES LIRFDHOMEXMY
Table 6 Correlation coefficients between rice yields, dry matter accumulations, physiological use efficiencies of N, P and K by rice, and soil
nutrient contents under cow manure application

pH
—0.835%* —0.871** —0.899** —0.900** —0.872%** —0.911%**
—0.889** —0.868** —0.872%** —0.854** —0.861%** —0.868**
—0.915%** —0.842%* —0.842%** —0.828** —0.835%* —0.855%*
-0.681* —-0.555 -0.519 -0.507 -0.554 -0.588
-0.805* —0.758* -0.771* -0.801* -0.775* -0.787*
0.892%* 0.818** 0.810%** 0.776* 0.807** 0.842*
0.805* 0.698* 0.667* 0.625 0.687* 0.731*
0.763* 0.706* 0.721* 0.748* 0.725* 0.746*
3 [12]
34% ~ 48%
[13-14]
N P K
N 2.65% P
13.5% K 69.2% 9.18%
[10]
[11] [10]
(6 ~ 10 d)
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Application Effects of Swine and Cow Manures on Rice Yield,
Nutrient Uptakes and Use Efficiencies and Soil Fertility

CHEN Gui, ZHANG Hongmei, SHEN Yagiang, CHENG Wangda"
(Jiaxing Academy of Agricultural Sciences, Jiaxing, Zhejiang 314016, China)

Abstract: A 5-year field experiment was conducted to study the effects of equivalent-application of chemical fertilizers
(CF), swine manure (SM), cow manure (CM), and SM or CM mixed CF on rice yield, N, P and K uptake and utilization efficiency
as well as soil fertility and the correlations between soil nutrients and rice yield, et al. The results showed that there were no
significant differences in rice yields, dry matter accumulations, N and P accumulations and use efficiencies between SM
treatments SM (SM 7.5 t/hm?*+ CF normal level, SM 15 t/hm>+ CF half level, and sole SM 30 t/hmz) and CK treatment (sole CF
normal level, CK). However, compared to CK, CM treatments (CM 15 t/hm?+CF half level, and sole CM 30 t/hmz) increased N, P
and K physiological use efficiencies, but reduced rice yields, N, P and K accumulations of above-ground rice part, particularly for
sole CM. Under the equivalent application, SM promoted soil total N, alkali-hydrolyzable N, Olsen-P, NH,OAc-extractable K
contents and pH value higher than CM, but no difference between organic matter contents. Compared with CM, higher
correlations were detected between soil nutrient contents with rice yields, dry matter accumulations, N, P and K accumulations
and physiological use efficiencies when CM was applied. Therefore, there are obvious differences between the application effects
of SM and CM, the application of manure should be dependent upon the characteristics of the manure, such as mineralization rate
and nutrient content.

Key words: Rice; Swine manure; Cow manure; Yield; Soil fertility
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