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Effects of Biogas Manure Combined with Chemical Fertilizer

on Nutrient Content and Yield of Fresh Corn
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Abstract: In this paper, fresh corn was used as the test object, and six fertilization treatments were set up,
which were biogas manure N replacing 20% chemical fertilizer N(BM20), biogas manure N replacing 50% chemical
fertilizer N(BM50), biogas manure N replacing 80% chemical fertilizer N(BM80), biogas manure N replacing 100%
chemical fertilizer N(BM100), no fertilizer(CK), and all chemical fertilizer(BMO). Through two years of field experi-
ments, the response of soil fertility, nutrient(plant, grain) and yield of fresh corn to different biogas manure com-
bined with chemical fertilizer application modes was studied and clarified. The results showed that, soil available nu-
trients, highest organic matter content and total phosphorus content in the mature stage appeared in the BM50 treat-
ment. In 2020, BM20 had the highest accumulation of total phosphorus and total nitrogen content in grains. In 2021,
the yield of BM50 was the highest(10 276 kg/ha). BM50 increased by 15.73 % compared with CK. In 2021, the yield
of each treatment increased to varying degrees compared with 2020. The results of the yield platform model showed
that the yield reached the highest value in the BM20 to BM50 treatments. Therefore, the recommended application
mode for fresh corn biogas manure is BM50.
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Table 1 Physical and chemical properties of the basal soil
+ 4 BT Bl R (mg/kg) R (me/kg) LA (me/kg) Bk % HE
Soil type (g/kg) Alkali-hydrolyzable Available Available (%) (g/cm’)
Organic matter  nitrogen phosphorus potassium Water content Bulk density
Bt 24.23 97.62 22.58 149.21 19.16 1.21
1.2 Rt 1A & 18 2.70 g/kg, A LT & 158 9.96 g/kgo iR

G AT AL o FIC 75 SR AL o 3 FH TR AL
H 2R R DR B A B A R w43, v IE

IAEY) M B K, R BURRRE 2000, 4= FHHZY
90 d.
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Table 2 Fertilization mode of each experimental treatment kg/hm’
A 1k e
LU Biogas manure Chemical fertilizer
Treatment

N N P,0s K0
CK ATt AE 0 0 0
BMO At AR 180 100 90
BM20 TAAE N AT 20 %L AE N 36 144 100 90
BM50 TRAEN AT 50 %ALAEN 90 90 100 90
BMS0 TANEN T 80 %ALAEN 114 36 100 90
BM100 TANENEAL 100 %L N 180 0 100 90
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Table 3 Soil fertility index

i B o 5 SH{i Fb (ke L R (me) B gk A m)
Year Treatment oH value Organic matter Alkali-hydrolyzable Available Available
nitrogen phosphorus potassium

2020 CK 5.88 ¢ 22.43+1.00 a 101.95+1.24 b 13.23+0.36 b 128.50+0.71 ¢

BMO 5.81d 23.55+2.89 a 102.40+0.00 ab 14.64+0.42 ab 136.50+4.95 b

BM20 598 b 22.07+1.06 a 102.40+1.05 ab 14.15+2.50 ab 147.00+2.83 a

BM50 6.08 a 21.48+1.07 a 103.88+0.00 a 16.02+0.42 a 142.50+3.54 a

BM80 577d 22.16+0.81 a 101.22+1.42 b 13.26£1.75 b 120.50+4.95 d

BM100 5.88¢ 22.38+2.27 a 102.40+1.05 ab 13.66+0.14 b 126.50+0.71 ¢

2021 CK 585a 24.87+0.32 b 95.81+0.92 a 24.35+0.47 d 123.50+0.71 e

BMO 578 ¢ 24.14+0.60 be 109.05+1.09 a 25.15+1.42 ¢d 140.00+1.41 ¢

BM20 5.83b 24.66+0.99 be 113.67+0.30 a 27.41+0.66 b 145.50+0.71 b

BM50 5.74d 26.37+0.27 a 121.63+1.63 a 30.82+0.62 a 154.50+0.71 a

BM80 5.58f 25.00+0.57 b 108.99+3.94 a 26.31x1.01 be 134.50+0.71 d

BM100 5.64e 23.58+0.86 ¢ 101.07+£0.22 a 24.91+0.74 cd 134.00+1.41 d

T VBRSNS W) PR s A IR R 7 5% KV 25 5 3 . TR

Note: Values followed by different letters represent significant differences among treatments(P<0.05). The same below.
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Fig.2  Effects of different fertilization mode on total phosphorus content in plants
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Table 4  Effects of different fertilization mode on nutrient contents of corn grains e/kg
K & W
LU Total nitrogen Total phosphorus
Treatment
2020 2020 2021

CK 14.07+0.63 b 13.12+0.35 ¢ 2.05+£0.05 d 3.26+0.06 d
BMO 14.22+0.10 b 15.75+£0.24 a 2.21+0.07 ¢ 5.29+0.04 a
BM20 15.51+0.07 a 15.64+0.16 a 2.86+0.03 b 4.10+0.06 b
BMS50 15.30+0.29 a 14.65+0.32 b 2.08+0.07 d 4.01+0.05 b
BMS80 14.98+0.12 a 13.48+0.14 ¢ 2.23+0.06 ¢ 3.35+0.10d
BM100 14.96+0.24 a 15.50+0.18 a 3.26+0.00 a 3.61£0.07 ¢

BM20 4b B, 7] %1 BM20 b FA ] F AR RR 4 A4 A
T R
2.3 ARMEIERK ER=EH 0
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B o ™ et AT o D DR A T3 b A i it FH T
JE VE SRS BT 2248, S ) N A Bt A I XoF
YEW 7= A RSO o ORI 7 1 e e 119 J2& BMO Ak
FH | 7F 45 Ab FH i BMSO A B K 7= R A R B A
/No DLAMEEE R E R E A R AR AE BMSO
AR AR A, FR VA NE (5 LeE T — 2 it A A
KT R R A

2021 AFYSAN S I 5E B K AH S = A8 R, 5 BMO
AR B HL , Bt T BE B4 40 BR R BMSO &b R4S K 7=
EYE TR, BMSO0 AHHE BMO A K 7= E: 34 i
53 kg/hm’s 5 CKARFAH L, HUiia LA TE NEALIE L
Jith VA B 52 4 AR A R it FH 289 mT LAk ) 4 7= B 2K
o BMOAb B TR AR AL AR L it , vT DL oA
JEAR AT ) Ak B P U R I AN RE AR T 2 3B AR AT
Ab3E, R BMO KBRS, Bifi o T8 NE it FH e i 4,
7 TG AR Ak 5 B B AR Ak 7 E BMSO Ab B
IKF AR, N 10 276 kg/hm®, 764> Tl et 73 AR b 2
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Table 5 Corn yield and composition under different treatments

& it B FEH (g) FHORLAR CRL) HRLH (g) Fe i (kg/hm?)
Year Treatment Spike weight Kernels per spike 100—grain weight Yield
2020 CK 295.47+20.77 b 502.20+£36.72 b 34.00+£5.87 a 8460 f

BMO 339.00+17.49 a 658.40+42.15 a 36.27£3.26 a 10105 a
BM20 317.40£15.84 ab 583.40+80.13 ab 41.49+4.38 a 9562 ¢
BM50 319.60+11.95 ab 615.60+66.19 ab 34.99+5.05 a 9721b
BM80 315.20+14.48 ab 583.40+£54.23 ab 33.58+£7.21a 9423d
BM100 313.00+9.08 ab 579.20+38.38 ab 33.01£3.26 a 9158e
2021 CK 258.45+31.44 b 688.34+78.62 a 21.30+4.29 d 8879f
BMO 317.32+12.17 a 804.40+135.38 a 28.62+3.97 ¢ 10223 b
BM20 313.36+21.46 a 736.40+82.49 a 33.75+£3.60 a 10 164 ¢
BM50 317.01+27.46 a 775.20+88.96 a 28.73+3.94 ¢ 10276 a
BM80 306.67+24.30 ab 711.20+£104.02 a 29.90+2.43 ¢ 9956 d
BM100 330.41+28.27 a 700.80+80.87 a 32.22+7.89 b 9823 e

X b AT P2 B BB | 2021 4F 4% it JIE A 1 =[]
Ft 2020 4E 44 AN [ FREERS N, 7E 2021 4-H, BM50
Ab P I BMO AR PRI B K,y 10 276 kg/hm?,

22U BM50 AZb PR Ay 158 7 i) e AT AL B
232 RBREATHEIKRZTETS
K FHERAE NS AR, o) AS Ta] i AR A 2 9 4
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