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Effects of replacement of fertilizer with spent litters in pig-litter system on
grain yield, soil nutrient and nitrogen use efficiency of wheat in first sea-
son under the same nitrogen input

ZHANG Xia, LI Jian, QIN Feng, SHAO Le, PAN Xiao-qing, YANG Jie, GU Hong-ru
( Jiangsu Academy of Agricultural Sciences, Key Laboratory of Crop and Livestock Integrated Farming, Ministry of Agriculture, Nanjing 210014, China)

Abstract: In order to utilize the spent litter in pig-litter system efficiently and reasonably, field experiment was stud-
ied to investigate the effects of replacement of fertilizers with used litter on wheat grain yield, soil nutrient and nitrogen(N)
use efficiency during winter wheat season in the corn-wheat cropping system under the same nitrogen input (225 kg/hm”).
There were five treatments in this experiment, including no N fertilizer use (CK) , inorganic fertilizer treatment, 1/2 litter
fertilizer replacement, 3/4 litter fertilizer replacement and all litter fertilizer replacement. The results clearly demonstrated
that there were significant differences in grain yield, panicle number, grain number per ear, plant height and ear length of
winter wheat among five treatments. The wheat grain yield showed the order of inorganic fertilizer treatment (7 365.3
kg/hm’®) > 1/2 litter replacement (7 225. 1 kg/hm®) > 3/4 litter replacement (6 293. 3 kg/hm®) > all litter replacement
(5 160 kg/hm*) > CK(3 676.8 kg/hm*). The contents

Yo#s B #3:2019-02-26 of soil organic matter, total nitrogen and total phosphorus
EW B LA RRH A ERHIEEWH [ CX(16) 1003 ] ;40 increased with the increase of the application amount of
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while the nitrogen partial factor productivity and nitrogen agronomic use efficiency of wheat showed a decreasing trend. In

conclusion, 1/2 litter fertilizer use can achieve the effect of inorganic fertilizer use at the same 225 kg/hm’ nitrogen level ,

considering wheat grain yield, soil nutrient status and nitrogen use efficiency.
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Table 1 Wheat grain yield and its components and plant characters under replacement of inorganic fertilizer with spent litters in pig-litter

AT AT X R 28.2+6.7b 37.7+1.0 460+36b 65.8+2.9¢ 6.4+0.7c 3 677d+995¢
A 37.1x1.0a 39.5+2.7 661=44a 81.1x4.2a 8.0£0.2a 7 365ax917a
AR 12 RS EIE 34.3+2.4ab 39.5+0.9 703+32a 77.2+1.2ab 7.4%0.4ab 7 225a£307a
Bk 3/4 B Rk aUe 35.242.7ab 39.6+2.7 549+153ab 73.4+2.4bc 7.3+0.3ab 6 293b=1 489h
A A R LA AT 31.8+3.0ab 38.8+0.6 494+121b 71.5£6.8bc 6.8+0.5hc 5 160c=1 235b

[FIFVEAE G A RN F RN AR AR BRI 22 536 5% R E K- TR,

®2 RUBRBERUCZRENNEZLEFIR . SEMEBHLSHLMN

Table 2 Contents of organic matter, total nitrogen and total phosphorus in soil of wheat under replacement of inorganic fertilizer with spent

litters in pig-litter

AU EA e
hb B
Tt (g/kg)  OXTHEMEIN(%) A (gkg) WXTRISM(%)  FE(g/kg) e HEHEIN (% )
ATt HE X i 11.63+1.34 / 0.55+0.04b / 4.05+0.50b /
iRy 11.96+1.40 2.91 0.58+0.08b 5.85 4.33+0.55b 6.91
bkl 12 AR LA 12.98+2.03 9.71 0.59+0.02b 8.23 4.38+0.39b 8.15
bkl 374 A EBLEEE 13.18+0.91 8.74 0.62+0.08b 14.08 4.78+0.75b 18.01
LAY R Y A= 14.46+2.23 22.33 0.74+0.05a 35.10 5.92+0.19a 46.22
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Table 3 Nitrogen use efficiency of winter wheat under replacement of inorganic fertilizer with spent litters in pig-litter

FERL SR
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4b B (kg/hm?) (ke/ hm?) (%) RN A7 1 RNEA R
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AR} 3/4 A EB AL EIL 126.23+25.37b 148.67+28.88b 31.10+12.84b 28.0+6.6ab 11.6+6.6ab
AfptoRl 2 AR B AL 78.91+15.77¢ 96.41+9.87¢ 14.20%3.47¢ 22.9+5.5b 6.6+5.5b
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