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ABSTRACT

Integrated management of soil nutrients and organic matter is critical for sustainable food production and soil
health under climate change. Therefore, the appropriate combination of inorganic and organic fertilization is
necessary for sustainable agriculture that can ensure food production with high quality. The aim of this study
was to investigate the combined effects of different inorganic fertilizer (IF) application rates with organic
fertilizer (OF; compost) on maize growth performance and soil chemical properties under field conditions.
The fertilization treatments were: no fertilizer application; IF 100%; IF 75% + OF 25%; IF 50% + OF 50%; IF
25% + OF 75%; OF 100%; IF 100% + OF 100%. The application of organic fertilizer to the soil increased soil
organic matter and available P in proportional to the amount of organic fertilizer applied. The combination of
inorganic and organic fertilizers significantly increased maize grain yield. The average maize grain yield for
the combined application of inorganic and organic fertilizers (IF 25% + OF 75%) was 35% higher than that for
IF 100% treatment. Our study shows that combined inorganic and organic fertilization could enhance soil
fertility and organic carbon storage in soils while contributing to high crop productivity in agriculture.
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Effects of different fertilizer treatments on maize grain dry weight (IF, inorganic fertilizer; OF, organic
fertilizer).
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Introduction

22 Aot Bl 7| g st A2 oL ) A7 5 EP Bl FRE v 4T gl ol 4
o] QLY EQFHIS L O] T EQF R, oFE B S 5ol ofal
vl 99107 2231t (Ayoub, 1999; Tan et al., 2005).
o) o i) e ofuje e A4 Fle] Bl olstAok e, 1
o3t A 2]ok= BS54 It} (Efthimiadou et al., 2010; Hernandez et al.,
2014; Xin et al., 2017). 7}=52 EH)= QU 547 of| @&l 7|7HARRE #2471 de| g2 271 dn g 4=S
QRO Hl == S-8E1 QloH, FEA SH Qlok ESF-8AULE, intsl, e gl AEeH 54 52 /WA
A EF 47348 FAIAIZITE (Rayne and Aula, 2020). AA| 2 F7148] 2 AR 5 24 UASS GV HH| 22
A T Al ohg, A5, ol 2ui g2 22 0] et EG HISE ol e & 4 Lo, BAES 18R
ARGSh= Qo] AIAE HE 1Tt (Kim et al., 2020, 2021). HL0] Foll= 7| #3245 sl dst7] $fal
oA 77148 = thAIE S N,O A7 EFe] et 2P S Weto g 7154 B8] 2-8-2 dstal Qi
Slx]9 fajufet e kS FA N, P,Os, U K.07}F B 3.89, 2.80, 2.04 kg 10a' 0] Tr}slA] Aej=|o] 2FE-0] oF
rigoll Blsl 2ol “‘33}3’— noem (Kim etal,, 2018), -F7|&H|= 0] M AR A EFO] it &t
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> Eﬂﬂﬁ}ofl 2 AAHAY o] FFS & 4= O P 2 (Zikeli et al., 2017), 57144 =o]| tigt Hdgt ARgo] @ FL;
whEba] E Arof| A =237t S i?ﬂoﬂfﬂ = J Jol| A Algots 2HEE BE AHATY 7]Eof Foto] F714H]
el B 1%:1 |2E T A o] EF 54 WSt 2 84 YRS XA

Materials and Methods

M =N U LHE 2 AES AU Yol YIRS EQklA] 2021 EA] 2022 @7EA] A5 =35t
At AEs3EE.0 2 ZF o] s m? 7t He s A, ZF el o] ok slehy B AvE uieko 2 Holg
L4 (Zea mays L., Gwangpyungok) 2] H|ZARE A ATt Al 7 Bk Aol g 244=0] EoF 5514
7)< tiH] 57123 FaQlito] whe 7 0 2 YElsith (Table 1).

Table 1. Soil chemical properties before fertilizer application used in this study.

pH EC Organic matter ~ Avail. P,Os Exch. cations (cmol. kg™)

(1:5) (dSm™) (gke" (mgkg") Ca K Mg
Soil 54+0.1 0.32+0.04 20.1£1.5 100+ 11 5.9+0.6 1.0+0.4 1.7£0.3
Optimal range " 6.0-6.5 - 25-30 200 - 250 50-6.0 045-0.55 1.5-2.0

TOptimal soil properties for forage maize cultivation (NIAST, 2019).

AlE A Y82 BlEE A 2oHA] 22 T4 2] (CON), HIZARSAH A 2]+t (IF), H|=ARSA ] F7]dH|=
ek 2= 712F 25, 50, 75, 100%S AR EH]| 2 EHXHH} AL (IF75 + OF25, IF50 + OF50, IF25 + OF75, OF100)

o}, B 2ARS AL ET 100% thAll AR E|B|Ee 97 2182t #2]4- (IF100 + OF100) 2 7 =1tk (Table 2). &
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Ak 215t ol 580l 1514 7]1la}, Wlg A2 7 25 ) 2salgo, 2401 20 em A o) F4l5}ck Aol
7 9k 1009 A, 2R $81 855 o] ko] BEE Fel oS Agaioct

Table 2. Fertilizer recommendation rate for maize cultivation.

Ist year 2nd year

Treatment Pre-plant Top-dressing Pre-plant Top-dressing

N-P-K Compost N N-P-K Compost N

(kg 10a™) (kg 10a™) (kg 10a™) (kg 10a™) (kg 10a™) (kg 10a™)

CON 0-0-0 0 0 0-0-0 0 0
IF100 19-61-5 340 19 14-44-28 0 14
IF75 + OF25 16-62-20 483 19 14-31-31 105 16
IF50 + OF50 14-51-2 625 19 12-49-23 210 15
IF25 + OF75 12-33-1 768 19 10-34-19 390 15
OF100 10-21-0 1,000 19 9-19-6 520 16
IF100 + OF100 29-79-5 1,430 29 26-46-47 460 16

TCON, control; IF, inorganic fertilizer; OF, organic fertilizer.

EY Ed BEM ES A EThand augers -85l A9 2 21d2) 2} & ZF A 2] Ul A ZHF st H, &
A 52 mm AS 577 F EF D A2 BAH (NIAST, 2000)] 55101 pH, EC, 94718, -Ga skt Aghidofo
2 (Ca, K, Mg), 778l F4- (NH,", NO5)E 245H{th

—_

EAEM E A9 A2l 7FGol4 AL SAS & 13 (SAS version 9.4, SAS Inc., USA)S 0|85+ BARE

A (ANOVA)2 573851312 ™, Duncan’s Multiple Range Test= AFS- A5,

Results and Discussion

EY HISE Wl 2@tz At d 2= Al o] F B {718 e f7 184 = Ag]He] S el wet
=S O H (Fig. 1a), tHF-22] A 2]ol| A o8 &5 50 24 f71E T jllol =2t AS =Rl 4= 3l
Ak Hl= Aol ik F-a M FES f7 18| = 4 Hlgo] moHdSE folohA S7Fot3. 2™, OF 100 £
QA GRS TF100 TH] 9.2% =2 71 © & LRt (Fig. 1b). Thepsilvisut et al. (2022)2] SEof| A Al E]H]
670 kg 10a”" THZ A 2fol] 2= A5 17J Js 4 gkg' o] f71E% T, 26 mg kg 9] QK HRlEFO] SIS TS
Heom o]t Avk= fr]du]|g o] FQlo 2 EQM|L 7} ol Z1-8 YERNTE (Adekiya and Agbede, 2017;
Ashworth et al., 2020). T3+ -3-7]21H] 7.9 t% e ES e S S7A EF U B SAFE =200 (Lee et
al., 2021). IF25 + OF75+=CON tHH] 2.7 mg kg &] EY 472 F7 Al 77148 =7 AFEA= A 2]+ (IF100)
of| Hof 1.54] =2 B4 2 s B

ES U 771840 oF T2 tiH] 57 ohe BakE Bl o -of/t 2ol & LR 2] ok, Aed 2
TFL H|= Z2]of] oJet -0 ZpolE I 4 T (Fig. 1c, 1d).
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Fig. 1. Soil properties after two years of cultivation of maize under different inorganic and organic fertilizer treatments
(Details of the treatments are provided in Table 2). Different letters indicate significant difference by Duncan’s multiple
range test (p< 0.05).

2212 H|w  H|5E A2t E Ao CON tiH] =2 23S B A} (Fig. 2). #7140 5.9} t]
G718 55 &9 A2]3HIF25 + OF75+=1F100 thH] 35% =710 10, IF100 + OF100 A2} EAF o 2 GAlSH
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Fig. 2. Forage maize yield in 2nd year under different inorganic and organic fertilizer treatments (Details of the treat-
ments are provided in Table 2). Different letters indicate significant difference by Duncan’s multiple range test (o< 0.05).
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9] S Mol o]= =0 A el Ao el RRolgago] Hasit= A
(Setiyono et al., 2010), IF25 + OF75 #2]of|A] 5= A% o] Q==

Aoz [ dH| s Hert-Fashit 5 EY U i g2 Bl EYHISEE &

o] Y= B AU, Had R HAE Eat B 52 =0, A= 5 Sl 7] Aoz Bk

(Amusan et al., 2011; Rayne and Aula, 2020).

2ATIA WMz FAA ARES dAE v B OW@FM (N20) HE2] -2 1o = g glom, 24
74 S Q1R A AM] A7 IR 1 Gl 2 Aol @7l NLO Bl &S 27 S5kl atAlRt
et —%@17& Ui EAA] A L QAR B ER < BAMEH| RS o 87t AAd vl g ARG AR R

of| Foto] Hlm B, BlE U] A4 T, H|5 9] SRl ihE HiEAITE o801 N,O B4 IS5k AP shaltt
(mm;m%)léﬂFg&ﬂ@ﬂmmo()m&—ﬂﬂ} = ATEIN,0 HiE dl&gto] vttt <m0 = o
EFSLT]. Choi etal. (2022)°| 2 2 A7 A% 22004 1155 ARt A F7]1dH] 8 AR A N,O HIEZR2 11.6

kg N;O-N ha' 0|11, 7152 HAFEH| 2} 7158 /g =]H] A 2] A N,O HiE-2 217} 5.69F5.5 kg NoO-N ha ' 2 F
71482 A2 BON,0 HiE-& Bt 48% 55 2 0.2 YRt kA9 Kim et al. (2017)2] Aol A= a0t A
Hjj gHgollA] 7FEREH] 0] A8 Bkl 71 AAH| R AT EYHTEN,09] HlEwgo] fojHog =2 oz
UrERTh
ol EoFe] B4 2 3h4 27 81 Hl= R ARl T N,0 HiEE] BEbd & oleg HolgE A
=2, et 247t A vl ERFS Wk HOHHL cRet & 270 A 21449l A7t Hash o 2 Abg s
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Fig. 3. Estimated value of nitrous oxide emissions under different fertilizer treatments (Details of the treatments are
provided in Table 2).

Conclusions

S\ aulEef7)AuR ) £ Ae] Aut-57)FHE A vlgo] Lol das EoF ) 712w -RaQIste] 3
o] Z7lote] S 48] Z71a A0 ek, o i 371 SIS B2 4 QI olo] G 71 s
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