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Effects of Straw Returning and Nitrogen Application Rate on Soybean Yield, Soil Nitrogen

and Enzyme Activities

YANG Liheng', SHANG Lei', WANG Mengxue', WANG Peng'*"

(1 College of Agriculture, Heilongjiang Bayi Agricultural University, Daqing, Heilongjiang 163319, China; 2 Key Laboratory
of Low-carbon Green Agriculture in Northeastern China, Ministry of Agriculture and Rural Affairs, Dagqing, Heilongjiang
163319, China)

Abstract: Straw returning and nitrogen fertilization are important pathways for nitrogen input into soil. This study investigated
the effects of straw returning and nitrogen application rates on soybean yield, soil nitrogen components, enzyme activities, and
soil nitrogen supply capacity, to provide theoretical basis for soil nitrogen management in soybean cultivation. The experiment
was conducted at Daxijiang Farm of Jiusan Branch, Beidahuang Group in 2022 and 2023. In the straw-removed area, a
conventional fertilization treatment (N 49.2 kg/hm?®, SON2) was setup. In the straw-return area, three treatments were designed: no
nitrogen application (SINO0), 30% reduced conventional nitrogen (N 34.4 kg/hm?, SIN1), and conventional nitrogen application
(N 492 kg/hm? SIN2). The results showed that compared with SON2, SIN2 significantly increased soybean yield by
19.15%-24.51%, with notable enhancements in topsoil nitrogen components (0-20 cm, the same below) and enzyme activities.
Under straw return conditions, increased nitrogen application significantly promoted total nitrogen (TN), NO;s-N, and NH;-N
contents, while exhibiting a “low-promotion and high-inhibition” effect on the contents of (TAN), ammonia nitrogen (ANN),
amino sugar nitrogen (ASN), and amino acid nitrogen (AAN), as well as sucrase (SUC), urease (UR), and protease (PR) activities.
Correlation analysis revealed highly significant positive correlations between soil UR, SUC, and PR activities with TAN, ANN,
and AAN contents, as well as strongest correlations between enzyme activities and organic nitrogen component contents. In

conclusion, both straw returning and nitrogen application under straw return conditions improved soybean yield and topsoil

ORETE . ERHESE 7 IRE(2022YFD1000105) % ),
* A5 VE#H (wangp.ycs@163.com)
EH RIS : HSE(1996—), 2o, RIS, oo, FENFEY)E SRS R E B 5T . E-mail: 1124786372@ qq.com
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nitrogen supply capacity. The 30% reduced conventional nitrogen application (N 34.4 kg/hm?) under straw return demonstrated

optimal performance in maintaining high soil nitrogen supply capacity while achieving fertilizer reduction and stable soybean

yield.

Key words: Black soil; Straw returning; Nitrogen application rate; Soil nitrogen components; Enzyme activity
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Table 1 Basic soil physiochemical properties in experimental site

5 X Ay A ML (g/kg) W S (mg/kg) W (mg/kg) L (mg/kg) pH
S1 2022 40.55 159.60 18.97 163.06 7.01
S1 2023 37.97 137.80 21.11 185.60 6.99
SO 2022 38.36 142.71 20.69 172.08 6.90

e S1: FEFFiEH; S0: FFTFRH

HERR A O Y i 2 SR <SRBI 437, i
FBREETE M o AT B F Rl B A7 B2 JIR
LA 53 08 AR HEFP 7 o 358 BT AR R R IR R (N
46%), HIdHERREG(P,0s 46%), WEfR 44N 18%,

P,0s5 46%), BRFRHT(K,0 50%). 3471 At K e 5 A1 58—
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Table 2 Fertilization amount of each treatment

Qb PRE R i AT BEIRES T AR MR R A
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (N, kg/hm?) (P05, kg/hm?) (K0, kg/hm?)
SON2 46.0 156.0 0 30.0 492 71.8 15.0
SINO 0 0 156.0 30.0 0 71.8 15.0
SINI1 13.7 156.0 0 30.0 34.4 71.8 15.0
SIN2 46.0 156.0 0 30.0 492 71.8 15.0

TE: SON2, FEFFES -+ LM ; SINO, FEFFHEMH+AEE; SINT, FEFFAHE 30% & SIN2, FEFFEH+YiHHiE . FFE.
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Fig. 1 Soybean yields under different treatments
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Fig. 2 Soil total nitrogen contents under different treatments
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Fig. 3 Soil nitrate nitrogen and ammonium nitrogen contents under different treatments
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Fig. 4 Contents of soil acid-hydrolyzable nitrogen components under different treatments
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Fig. 5 Soil enzyme activities under different treatments
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Fig. 6 Correlation between soil nitrogen components and soil enzyme activities
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