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Effects of Combined Application of Organic and Inorganic Fertilizers on
the Growth and Economic Benefits of Spring Maize in Low-yield Fields
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Agricultural Sciences, Qingyang Gansu 745000, China)

Abstract: In order to explore the optimal fertilization mode and method for spring maize in low—yield fields in semi—arid area
on the Loess Plateau, the occurrence of diseases and pests, yield and economic benefit of spring maize were studied under different
fertilization treatments such as organic fertilizer, chemical fertilizer, organic and inorganic combined application. Results showed that
the combined application of organic—inorganic fertilizer could reduce the occurrence of maize pests and diseases and promote plant
growth. All fertilization treatments could effectively increase the maize yield with yield increases ranging from 15.28% to 85.45%.
Among them, the compound fertilization treatment (sheep manure + chemical fertilizer + ferrous sulfate + humic acid + biological
fertilizer) had the highest average yield of 12,497.4 kg/ha, an increase of 85.45% compared to the non—fertilized treatment. Sheep
manure + commercial organic fertilizer + chemical fertilizer combination was the second, with an average yield of 11,830.4 kg/ha, an
increase of 75.55% compared to the non—fertilized treatment. The net benefit of sheep manure combined with fertilizer treatment was
the highest, which increased by 5,360.6 and 3,029.6 Yuan/ha compared to the non—fertilized and chemical fertilizer—only treatments,
respectively. Comprehensive consideration from the yield and economic benefits, the optimal fertilization methods were sheep manure
with chemical fertilizers, sheep manure + commercial organic fertilizer+ chemical fertilizers, and compound fertilization (sheep manure
+chemical fertilizers +ferrous sulfate + humic acid + biofertilizer), all of which demonstrated significant effects on improving grain yield
and economic benefit in low—yield fields.
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SEPRA I 0T i AT IR B R Ml ) s . SR
Tl HEL 20 M A7 A S 2 FES i o s 2 3 oy M A 55
S VEYITE oK B AE [, BRFE SRR A7 7 J 4
Koo WERAESFR -, A HUIE A LT & A
L SR A, BRSO IR MR 4
Py de RERAE Ty . SRETHEY TR T BF
FEERW, A HUIE S JCHLAE it 58 A %08 i fE 4
i, RRAEYRE RS EERE - H AT
NI 3T R P A AL ol 288 5 i ot L 461 4
[T G A ST, FRATIEE T REA
BLAE 5 Ak B e Xof K 7™ 2t R 28 5 30 25 19 5
PREEE YA - m f T2 X A e A,
DAY Ay 3 T B AR K 1 FH R 7 B4 4 T B A R S
%,
1 #MRlEAZ
1.1 XIS I

58 b A7 F R A R B PR kA D B R A
(107° 9" E, 36° 34’ N), ik 1609 m, P75
IR 8.7 C, ARAIRL 3200 °C, JLFEW 150 d.
ZHh 2019 AR BRIEAR L, 2020 4 Rl %)) % SR
B, 2021 AR R ERHL, R A L, PE
2022 RIS HT AR e, B2 LS AL
11.35 g/kg. A 0.77 gkg. 2 0.67 ghkg. 24
11.85 g/kg. T f# %A 38.75 mg/kg. 7 5 W 4.01
mg/kg . AR 93.75 mg/kg . ZEAUEH 835.54 me/ke,
pH 8.44. 2022 4FiR 50 X KA KRR K 5 K& H
PR ILER 1o FoRSAFINRFaREKES
AR, B 4—6 HpREK SN 85.6 mm, 4
JiAEE34ME 123.2 mm 382> T 37.6 mm, T 2408
JRE T—8 HARRE . FKZ, XK R

Pr Ry
— R u@o

1.2 ARXAH

IR F KR AR 1915, B AR AR
AR wl R

FAE R 0k KRR A SR FER A (AL
24%. N 1.014%. P,050.216% . K,0 0.532%, ¥
R R EARAFD; I RIRE(N 46%, H
[ I R AR M A BR A |] ) L 3 2 R
(P0s=16% . KIEMERE=11%, =L KR¥ 1
SRS ) . BRERER (K0 =45%, WiilE%
A R A EDIRGIERE; RS AHUIECEPLRE =
45% . N+P,0+K,0=10%, T HE 7L TiIEA R
D), APEIE (S50 =10%. AR =40% .
=8 000 /7 /g, T EGP G EWRHE AR
o) TEFERRI F AR S A Al & T e iy A PR
N, BRI (FeS0,=99.6% )4 [ P44 SL{E 1k
TABRAF
1.3 XIE7ik

IR A RSB H R T, ik 10 A
WPE(FE 2), BEPLIXZHHES, 3 REE, /DMXHEH
$33.0m*(3.3mx10.0m), E/NXER 32617,
/NXEIEE 1.0 mo iR56F 4 A 23 HYUIRSE, 4 A
24 HHEFFRERFE L, 4 A 27 HEHM, FEN
6.0 Jkk /hm?,

26 B R 60 000 kg/hm?, g 45 i i &
7 30 000 kg/hm?;  JR ZE i 4 390 kg/hm?, 538
o T 1R 465 it FH 4y 810 ke/hm?, B R B e FH
180 kg/hm?, i fLAE AL FRA . % . B IE i 3 A
W] 5 7 A DL Bt R 524 3 000 ke/hm?, it
Bf FH & A 1500 kg/hm?s A= 4 T AE i H 18 8 75
ke/hm?; A BRI FH 28 600 keg/hm?s Bt iR 2K it
FHE R 375 keg/hm?e LIAS it BE AR R A 4 %of BB (CKO o
R T AR Lt B A —BobE A IR RER
— PSR A, FEYIAE KA TREAE

F1 2022 5FKEFHANRSABRKERFHRE

A5 [ R PR E10 2R BKIREL =5 mmBEKIREL Bk DA
/°C /°C /°C /°C TR JIR /mm /mm

4 H 19.4 32 12.0 11.2 7 0 11.6 22.8

5H 22.0 7.3 16.8 16.7 7 3 23.7 42.5

6 H 25.5 18.5 22.5 20.8 7 2 50.3 57.9

7H 33.0 14.0 22.2 22.7 17 8 134.4 83.6

8 H 28.0 16.5 21.8 20.7 15 4 103.7 90.6

9 H 19.9 11.7 16.4 15.7 12 2 24.3 55.6

10 H 14.8 2.7 10.0 9.1 9 2 36.9 28.6
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1.4 MEFgAFFe T %
TR A AR SRR . AR R, 1T
TR . HUERRESR [ FORE, A
APRFEIC 10 FEAEA TR, MERE | FEML. SRR
KB BATE. IrRi B E R R, $/NXFRE T
yrtelg

R = RRAREL ) AR x 100%

HUEHR = HUEREL / BRE x 100%

LU = E - IERMEA

REAs = ik = Ot A DX = o X7 4 )/
e X 7715 | x 100%
1.5 #dmas

P £E % ] Microsoft Excel 2003 4 75511+ 5
3BT, {8 SPSS 26.0 A TEETE AT
2 ZER545H
21 ERBEREFRAHN

3 ATLAEH, CK AL R E ™ E, i
MRAEK DS, KREBIHREN 93.2% . Btk
M 67.2% . WEWE R 544%; T1, T2, T3,

®2 TELEHIEIRE

T4, T5 AbFRFORAEMRZEFTAR . 8% Hr AT
WIPEIES . R, KRB RN 58.1% ~
87.6% . HIRIGHEE T 9.2% ~44.0% . HERRLR
4 10.0% ~45.7% 5 A AL JCAHLAE B it 40 35 (T6
T7. T8. TOAMHE) KEEW . H5. RF LR,
KBS i bk 2 H 14.8% ~30.5% . 55 i bk h
4.2% ~ 12.3% . HFREZEN 3.1% ~ 8.4%.
22 FAEA I E R EBREBKRG T A

ME 4T LIEL, 5 CK A, A Ae b 3
PIRERG N EOKKE S . RO . AR, B B
PRk E, Hrh BRI 6.51% ~ 19.75%,
FEAL B HEN 1.76% ~ 19.23% , "EHFMIER 2 ~ 10
d, FKBIE N 3.14% ~32.46% , FEATH 0E Hy
1.49% ~28.36%, Rl EIEIFE K 7.80% ~97.57%
B T2 AFRAN, 4% HE AL B S BEAG R FRAR R oK TER
K, Hidh T8 AbFRFN TO Ab 3 i RIS S A
Y3 1.0 em; B T2 AbEEFT TS ZbBRAR it AE Ak
PRI AT 46 i FOKRA TR, BEIESH 2.28% ~ 17.77%;
B TS AbBRAN, 4% it IE A B A4 AT 45 5 oK ok R,
keg/hm?

b3 ¥ OWRAIUE  RE  HELEERE GRS AWREIE SRR SRk
At (CK)
A (TL) 60 000
Bt R A AL (T2) 3 000
HEALIE(T3) 390 810 180
FAEMC AP R AL (T4) 30 000 75
SFAECRt R S A HLAE(TS) 30 000 1 500
SEFERCALIE(T6) 30 000 390 810 180
A LB ECAGE IR AE (T7) 1 500 390 810 180
3% FAAE VR FLRERCAE(TS) 30 000 1 500 390 810 180
EAHENE(TY) 30 000 390 810 180 75 600 375
R3 AEARETEXRFHRELEFR
fhg kﬁfaﬁ;ﬁ;ﬁ*ﬂ%% %ﬁj;ﬁﬁ%% E%j?ﬁe% T
CK 93.2 67.2 54.4 FFAmE8E, AR KA RN BTR35GB 4 ™ &
T1 87.6 44.0 45.7 FrAfmtBE, 2R KA
T2 81.4 38.5 44.6 a8, LR RN SE
T3 58.1 9.2 11.4 AR ST 2RI M BEAS IR
T4 74.8 17.2 10.0 AR IR ST, AT AL, I i v
T5 77.7 222 13.4 AR 2R, M D v
T6 30.5 12.3 8.4 AR B ST  FERL I 2%
T7 252 8.1 7.4 AR ST AR 21
T8 20.5 6.9 5.7 HE RS PRI 2, AR
T9 14.8 42 3.1 AR PR, SRR
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HAWEA 7.20% ~ 43.64% . 24 LR, 9 Pl b #
HFILLT6, T8, T AbFE F KK, M. B,
TR, BERIEL . AMORIE . AR E SR bR I
Mo
23 IS E K T FREF A RO R

25 ATDUVE M, &l iR Ab 3 RE A R4 =
FOK TR (P<0.05), BEPEIREE N 15.2800~85.45% .
S ALIE(T3)A L, B A VUL S A e T
FORIG RO B, Hoh T9 A0 K™ ftf
L e RN 124974 kghm?,  B3E T H Al AL
F(P<0.05), % CK 47~ 85.45%, % T3 hbHitEy=
29.14%; T8 ALFLHT 5 7 5 0 11 830.4 ke/hm?, &
552 AL, B OCK W77 7555% , % T3 Ab 3G e
22.25%; T6 AFRYT G M 11 192.4 ke/hm?, {37 )&
553, 5 CK M7 66.08%, % T3 AbFHIE™15.65%.
T7 BTG 78R 10 474.1 kg/hm?, DRSS 4,
CK 347" 55.42%, % T3 AbEEHE ™ 8.23%.

Bk T2 AbBRAN, HAbAb A CK ¥t m A X

KATREE, B CK PR FFRGEEIEIN T 1224.0 ~
5360.6 JC /hm?, YEIEA 9.08% ~39.77%., T1. T4,
T6. T8. T9 &b PRy FE K 4l #5345 T T3 Ab3,
T3 AR VA g5 A3 HIBE N T 892.8. 1 535.6.
3029.6. 2055.6. 1364.6 JC /hm?, H 4 ib 3K
+ T3 kb,
3 Fit54%ie

TR AE TR E Ak A = A SRR, (B2
A it AR 2 S 8 AR Ay . R
pH. S E KA = R A B e fEAEFE HLIE Y
AR 28 0 R B8R SR I SRS, i
AMLRT A RSB A, BT P15 1) 671 1T 5
M, RE(H A SEEFE R R A
TEEAE USRS R, A MU A A
I RE K - S BRAPE o, iR RE AR UE KA AR 0 2
Koo PERTEFIRBE AT, ARESCE R R,
FHLZERE 540 AR B it ] AR RO AFRE L R, 4R
FT . AW, A BRI REA AR R R

R4 ARBIERAXTEROREERK

fb P s AW R BRKRE ﬁﬁ?& ﬁ*ﬂzﬁl ﬁ*ﬁiﬁl HRRRIE  ARE
/em /em /d /em /em "r I I Ig /g
CK 190.4 62.4 130 19.1 4.1 13.4 394 512.6 119.2 23.6
T1 202.8 65.2 132 21.4 3.0 13.6 40.3 533.5 140.5 27.4
T2 206.4 63.5 132 19.7 4.7 15.1 33.6 493.8 128.5 25.3
T3 207.2 67.5 133 243 22 16.2 422 660.6 157.7 27.3
T4 205.6 64.3 135 21.6 2.4 16.5 40.8 628.2 161.6 28.2
T5 208.3 64.8 132 22.5 33 15.5 38.4 583.1 146.7 233
T6 211.7 68.6 136 24.1 22 15.6 46.4 735.0 219.3 31.7
T7 210.7 70.7 136 22.0 2.0 14.7 41.6 585.5 175.3 29.4
T8 225.9 72.5 138 23.1 1.1 16.4 45.4 744.9 222.4 31.6
T9 228.0 74.4 140 253 1.1 17.2 435 730.7 235.5 33.9
x5 AEEERAXTERNFEMEFAHE
P MR ERCREEE IERHEAT G RG
/(kg/hm?) 1% 1% /(OG/hm?) /Ot/hm?) / (GG/hm?)
CK 6 739.1 ¢G 13 478.2 0 13 478.2
T1 8 351.0 eEF 23.92 19.3 16 702.0 0 16 702.0
T2 7 768.8 {EF 15.28 13.3 15 537.6 4 500.0 11 037.6
T3 9 677.6 dD 43.60 30.4 19 355.2 3 546.0 15 809.2
T4 8 784.9 eE 30.36 233 17 569.8 225.0 17 344.8
T5 8 476.1 eE 25.77 20.5 16 952.2 2 250.0 14 702.2
T6 11 192.4 bB 66.08 39.8 22 384.8 3 546.0 18 838.8
T7 10 474.1 cC 55.42 35.7 20 948.2 5 796.0 15 152.2
T8 11 830.4 bAB 75.55 43.0 23 660.8 5796.0 17 864.8
T9 12 497.4 aA 85.45 46.1 24 994.8 7 821.0 17 173.8

DiXIe P et 3£ 7 F8 K, RiH#EAL; ARANIE 1.5 Tkg, M 3.0 Tkg.

BB ARG 1.4 Ulkg. FLERAT 6.9

kg, EMENL 3.0 Tlkg. FlR B4k 2.0 T/kg. JEHIR 5.5 Tikg, EKAF¥ 2.0 Tikg,
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AFE R, 22 Ak R A R AR A 7 3 A AR X
A, HIERES S50, P 5%, RIG4EIL
i e i 5 AR it JES Ak R R Bt 4 IS A B 43 ) 6
T 5360.6. 3029.6 JC /hm*; 3% + B A HLIE +
A RES Pt Ak P A 2 A it A A B (2% + AR + BRAR
R + AR + AW eai e ) B B AR 7= 45 AKX 4
AT RO ROR G, e A R
HAEERI R, AT RIS R .

FOKAERAEN FEZ RS FlE . i
Lo M I NEIR AR A R 2 im0 AR A B,
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