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Effects of Long-term Film Mulching with Straw Return on Soil Nitrogen Pool and Nitrogen

Saturation Deficit

ZHANG Fangfang'?, BO Qifei’, WU Kongyang', BAI Ju*?, GAO Na**, YUE Shanchao®?, LI Shiqing®*

(1 College of Life Science, Luoyang Normal University, Luoyang, Henan 471934, China; 2 State Key Laboratory of Soil Erosion
and Dryland Agriculture on Loess Plateau, Northwest A&F University, Yangling, Shaanxi 712100, China; 3 Institute of
Eco-environment and Industrial Technology, Shanxi Agricultural University, Taiyuan 030024, China; 4 Carbon Neutrality
Research Center, Shijiazhuang University, Shijiazhuang 050035, China)

Abstract: Based on a 7-year spring maize field experiment on the Loess Plateau, in which two treatments of urea mixed
controlled release fertilizer under film mulching (the control, Cu) and CU+ straw return (CS) were established to investigate the
effects of long-term film mulching with straw return on nitrogen (N) pools and N saturation deficits of topsoil (0-20 cm) and
subsoil (20-40 and 40-60 cm). The results showed that compared with the control, CS decreased bulk density of topsoil,
increased total nitrogen content and total nitrogen storage in each soil layer, significantly increased topsoil N pool management
indexes in 2019 and 2020, and significantly increased topsoil nitrate N by 173% and 176% in 2019 and 2020, respectively, but
decreased topsoil ammonium N, Compared with the control, CS increased the contents of water soluble organic N, hot water
extracted organic N and particulate organic N to varying degrees and slightly increased mineral-associated organic N content in
topsoil, and significantly increased current N pool in fine particles and significantly decreased N saturated deficit in topsoil in
both years. In conclusion, film mulching with straw return is a sustainable management measure for improving soil quality and
enhancing soil N pools in dryland agricultural areas.

Key words: Film mulching with straw return; Inorganic nitrogen fractions; Organic nitrogen fractions; Nitrogen pool

management index; Nitrogen saturation deficit
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J& MR AR RO X, A PR R RS . 2019
AERT 2020 AFEFF FOKAE T I YRR R =
W 1. 2014 4F 4 AilE GG HT, RIZ(0 ~ 20 cm)
TR FEA TR N . pH 8.2, A TE 1.30 g/em’,
HHUBR 7.71 g/kg, ©& 1.10 g/kg, § R A 21.6 mg/kg,
RO 21.5 mg/kg, HERLEN 147.8 mg/kg!'®,

F1 2019 FF2020 FEEREKIWAIIEKE (mm)
4 4H sAH eHA 7H  8A  9AH  Ait
2019 496 660 1312 191.2 95.6 118.6 652.2
2020 7.0 44.0 109.8 88.2 1444  32.6 426.0
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ABFFRAE 2019—2020 TP, EHHEBEIREE
IRFERIL(CU, X IR IR Z B IR B+ R AT i
I (CS, KU1 RS FTA0 FH P ALER, AR SAbBE 3 7
FE, /NXEH 56 mA(8 x 7 m), HHARIE IR ZE
BERAERAAS 2 1 BIR, BERE 12% P,0s
A BERRES , HIIE KA 45% K0 MIRIRRAN . AU mssn e
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335, BH4F 4 A T AHER, 9 A TR, FEFPREE S om,
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#h TR
1.3 tEHEMRESHN

2019 41 2020 45 F K B L8 R 4
SRR FHFE (0 ~ 20 cm) IR Z (20 ~ 40 F1 40 ~
60 cm) 4, IRAHSINERIZ )2 LIRS, A 5
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ot ACHRAERH, —E0 EREARNTE#
Mo 35, RPRITEREE 2020 445 F RGP
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2 HEREHN
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ANE; [FEF, CS AHRE T LZH TN fifd,
R B E T 20 ~ 40 cm HJ2RY TN £,
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(cm) (g/em’) TN % (g/ke) TN 4 (Mg/hm?) TN % (g/ke) TN f#%H: (Mg/hm?)
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