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119°47'E) 0~ 20 cm
pH6.23 16.2 g/kg (&1 COD,,
1.23 g/kg 0.45 g/kg el Excel
8 (CK) 100% SPSS 13.0
(NPK) 25% +75% (Naso,)  50% LSD
+50% (Nsoos) 75% +25%
Nos) 100%  Nw)  S0%(Nswr) 2
75%(N7s041) 21
(CK)
N 240 kg/hm’ 2 3
1
CK  NPK CK 75% 3
(Nos)
(Ca(H,P0O4),'H,0) CK NPK 29.6% 2.7%
(KCD 3 263%  71.5% Niooos
24 CK (P<0.05) NPK
25 m’ Nisov,
CK 3.1 32
13 NPK 15.9%
7.8%
4 m’ Nosoqr
H,S0,4-H,0,
*1 AELERSE. @REREREEAAR
Table 1 Treatment codes, sources of nitrogen and application processes in this study
CK -
NPK 100% 3 40% () 25% 35%
Naso, 25% 75% 3 40% ( ) 25% 35%
Nsor, 50% 50% Naso,
Noso, 75% 25% Naso,
Nioow 100% |\
Nsoor 50% 50% NPK 3
Nosser 75% 25% Nisosr
F2 HRABRMASEKEEEREFSEMHEZN
Table 2 Effects of anaerobically digested pig slurry application on yield and yield composition of rice
(kg/hm’) (kg/hm’)
(x10*  /hm?) /) (&
CK 22836 b 11 809 b 256 b 87a 2339 a
NPK 28824 a 13879 a 320 a 91a 23.63 a
Naso, 28920 a 14475 a 339 a 87 a 2338 a
Nsoo 28280 a 14424 a 346 a 90 a 23.88 a
Nosos 29592 a 14918 a 330 a 94 a 2339 a
Nioov 27502 a 14170 a 311a 92a 23.79 a
Nsoor 28264 a 14397 a 331 a 96 a 2338 a
Nosoer 26 336 ab 12718 ab 349 a 88 a 23.64 a

P<0.05
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*3 HRABRMATNEZSFEREFEMHIZIT
Table 3  Effects of anaerobically digested pig slurry application on yield and yield composition of wheat
(kg/hm?) (kg/hm?)
(x10*  /hm?) /7)) (2
CK 4808d 24970 196 ¢ 17b 36.63b
NPK 12886 b 7357 a 329 a 3la 3994 a
Naso, 11938 be 6985a 312 ab 3la 4098 a
Nsgo, 14932 a 7928 a 317 ab 3la 39.83 a
Noso, 12 686 be 7912 a 314 ab 3la 3871 a
Niooos 14 442 ab 7570 a 290 ab 32a 39.38a
Nsoor 12 514 be 6165a 261b 3la 40.70 a
Nosoir 9554 ¢ 6292 a 285 ab 29 a 3983 a
R BEFESFEN Z B RYHE K R E
x4 BEFESFEMRETZEMEXRY
Table 4 Correlation between yield and yield
CK  NPK Nioov composition of rice and wheat
CK NPK
0.632%* 0.610 0.262
0.939%* 0.949%* 0.669
(4
* ok P 0.05 P 0.01
2.2
221
CK 5
CK NPK Noso, 340.9 kg/hm’
N7sopr
(Nioo% )
4)
Nsov
( 2 3) NPK Nioo% N7sor
F5 AREACEM EEHERRRASFEEH AR
Table 5 Nitrogen accumulation and nitrogen fertilizer use efficiency under different treatments
(kg/hm’) (%) (kg/kg) (kg/kg) (kg/kg)
NPK 308.4 bed 17.2 be 43a 289a 294 a
Naso, 313.6 be 1830 5.6a 30.1a 30.1a
Nsoos 324.5 ab 20.6 ab 54a 30.0a 263 a
Nosv, 3409 a 24.0 a 6.5a 31.1a 27.1a
Nioo% 306.5 cd 16.8 ¢ 49a 295a 29.6a
Nisooer 320.9 be 19.8b S4a 30.0a 27.0a
Nosoir 294.3d 143 ¢ 39a 26.5a 13.1b
NPK 205.1b 31.3 be 10.1a 153a 32.7 bed
Noso, 188.5 be 27.8 cd 94a 14.6a 33.6bc
Nsoos 238.0a 382a 114 a 16.6 a 29.8 cde
Noso, 21230 32.8b 113a 16.5a 3440
Nioo% 230.6 a 36.6a 10.6 a 15.8a 28.9 de
Nisovr 184.6 ¢ 27.0d 76a 128 a 283 e
Nisor 154.6d 20.7 e 79a 13.1a 40.1a
(%) =( - )/ x100% (kg/kg) = (
- )/ (kg/kg) = ( - )/ ( -

(kg/ kg) =



3 : 415

5 NPK
N0 Noso, CK
Naso CK
Nisoo, Nosopr NPK
25% ~ 75% R
NPK
2 Nsow  Nioow
2.2.2
) CK NPK
N
CK 10% 7% NPK
CK N0, CK NPK 2.0% 1.7%
6.7% 4.0% 6 6
CK Nioos
N7sy,  Nsgoer  Nosor
NPK Noso,  Nsoo
Nioo% CK
181 (a)
16 [ ab ab a ab be ab ab
14 ‘% Ea B B = -:E = =
e
®
i o FPRL
<t o
=
fm LN
G ot
8
o
2
CK NPK Niso, Nsowr
Ab3H
25 -
a
ol 8 % = !
o0
®
oE 15 -
4
=
Bl
X
#
< S5t
0

NSO% N75%
L3R

NPK

( P<0.05 )
1 KkHE@). NMEOEKRBEREIRE

Fig. 1 Nitrogen contents in rice and wheat
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Fig. 2 Nitrogen distributions in wheat and rice
*6 FEEXREHI2(Yke)
Table 6 Phosphorus contents in rice and wheat
CK 3.65 ab 0.37¢ 037a 0.53a 2.64a 0.63 a 0.69 ¢ 0.82a
NPK 3.46 be 0.41b 037a 0.51a 255a 0.79 a 0.98 be 0.74 b
Nos, 333¢ 0.52 ab 0.45a 0.49 ab 244 a 0.88a 1.16 be 0.81a
Nisov, 337¢ 0.51 ab 0.36 a 0.48 ab 224a 0.90 a 1.77 ab 1.00 a
Noso, 344 ¢ 0.56 a 0.35a 0.51a 2.52a 121a 229a 1.10 a
Nioov 372a 0.57a 0.39a 0.54a 234a 0.80 a 1.14 be 0.77 a
Nsooir 3.53 abc 0.50 ab 0.30 a 0.49 ab 248 a 0.99 a 1.50 abc 093 a
Nsor 3.48 be 0.39¢ 033 a 0.50 ab 262a 1.15a 1.10 be 0.94 a
13
N7s04 3
Nsov,  N7s, NPK
3 7]
3.1 ( N7sv, E
)
0% [10] [4,14-15]
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Effects of Digested Pig Slurry Application on Yields,
Nitrogen and Phosphorous Uptakes by Rice and Wheat

HUANG Hong-ying'?, CAO Jin-liv’, CHANG Zhi-zhou"*", CAO Yun'*?

(1 Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2 Jiangsu Agricultural Waste Treatment and Recycle Engineering Research Center, Nanjing 210014, China;
3 Jiangsu Polytechnic College of Agriculture and Forestry, Jurong, Jiangsu 212400, China)

Abstract: A two-year field experiment under rice/wheat rotation system in Tai Lake region in Jiangsu Province of China
was carried out to study the effect of digested pig slurry (DPS) on yields and nitrogen use efficiency of rice and wheat. The results
showed that the treatments of pure chemical fertilizer (NPK) application and combined use of chemical fertilizer and DPS
obtained significantly higher biomass and grain yields of rice and wheat than the no fertilizer control (CK). The treatment of N5,
(75% N substituted) and N split application had the highest rice biomass and yield, which were 2.7% and 7.5% higher than the
NPK treatment, respectively. The highest wheat biomass and yield, which were 15.9% and 7.8% higher than the NPK treatment,
was found in the treatment of Nsq, (50% N substituted). The increased yields of rice and yield by combined use of DPS and
inorganic fertilizer were mainly attributed to the increased numbers of panicle and filled grain. The highest N accumulations and
N recovery efficiencies (NREs) of rice and wheat occurred in the treatments of N7so, and Nsoo, (50% N substituted), respectively.
In the range of 50%—-100% N substitution combined with N split application, both agronomic nitrogen use efficiency and partial
factor of productivity of N fertilizer of rice and wheat were higher than the NPK treatment. N distribution proportion between
different rice and wheat organs showed that combined use of DPS and inorganic fertilizer promoted N transfer into grains. Within
the same substitution ratio, split application of DPS enhanced the grain yield, N accumulation and N use efficiency of rice and
wheat than base application. The highest P contents in roots and leaves of rice and wheat appeared in the treatments of N5, and
Nioow, respectively. The best N substitution ratios of between 50% and 75% by DPS for rice and wheat could promote crop
growth and N uptake and split fertilization was more suitable than base fertilization when DPS and chemical fertilizers were
combined use in rice and wheat.

Key words: Anaerobically digested pig slurry, Rice-wheat rotation system, Grain yield, Nitrogen use efficiency



