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ABSTRACT

In order to apply the fertilization manual to the open-field fertigation system, it is necessary to verify the crop
productivity. This study was carried out to assess an appropriate nutrient supply ratio for fertigation in open-
field green onion (Allium fistulosum L.) cultivation. In this study, we compared the crop nutrient uptake and soil
chemical properties according to the type of basal fertilizer (inorganic fertilizer, organic fertilizer, compost)
and the ratio of fertigation (A: N60%, K40%; B: N70%, K50%; C: N80%, K80%) through field experiment.
All treatment plots were treated with the same amount of fertilizer, and it was applied according to soil test
results. When the fertigation ratio was increased during the crop cultivation period, there was little change in
soil EC, NOs-N, Ex. K, and there was no statistically significant difference in crop yield regardless of the
types of basal fertilizer and fertigation ratio. However, the nitrogen uptake of green onions tended to decrease
with the increase of the fertigation ratio. In soils with a low nutrient content, if the basal fertilization amount
is reduced, the nutrient deficiency in the early stage of crop growth may reduce crop productivity. Therefore,
it is recommended to fertigation ratio of A (N60%, K40%) for green onion cultivation in the open-field.

Keywords: Fertigation, Green onion, Nutrient uptake, Open field, Soil

The nutrient uptake and fertilizer use efficiency of green onion according to types of basal fertilizer and ferti-
gation level.

Types of basal Nutrients supply ratio Nutrient uptake (kg 10a™) Fertilizer use efficiency (%)
fertilizer through fertigation (%) N K,O N K,O
. N 60, K 40 147+13a"  199+3.0a 41.8a 42.8 n.s.
Inorganic
fortilizer N 70, K 60 134+1.6ab 199+3.6a 324 ab 45.3
N 80, K 80 123+1.0b 158+2.5b 249D 24.9
. N 60, K 40 148+09a 19.4+2.6 nss. 32.2ns. 50.5 n.s.
Organic
fertilizer N 70, K 60 146+13a 17.5+3.4 322 37.5
N 80, K 80 121£12b 16.2+£2.7 11.7 27.9
N 60, K 40 146+1.6a 224+44a 40.2 n.s. 59.3 ns.
Compost N 70, K 60 132+0.6ab 165+19b 30.1 30.4
N 80, K 80 122+2.6b 17.5+43b 22.8 41.8

T Within each variable, means followed by the same letter are not differ significantly at p <0.05 (DMRT).

© The Korean Society of Soil Science and Fertilizer. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



114 - Korean Journal of Soil Science and Fertilizer Vol. 55, No. 2, 2022

Introduction
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T2 ke ] Al 71 5 294 9]lo] AEo] GHEgAet A A -gee] J3RS v 4= 917] W0l (Zinkernagel
et al., 2020), TH] A6l 2.8 A] REgof theh =7 2 asieh

T 2 F26l Aado] oW ZR2 0] A4 08 50| Wo x| 1, Eoko] AAE R 4 dleko] ARslo] g dho.
2 A A4 0] o5 0] Z7151=T]| (Mohammad, 2004), THH] 2] ECE 2H¢o] H|2E ZFd1= A1 ool 1A
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Materials and Methods

2 Mol R HlE 2| divhs 5 i) 2] gojlA Aeia el figl o, 2021'd 49 230 444
5l0] 89 6ol S=8kaict. A3l A Bk njAlAokEo|n] pHY} 542 AW onTt tha Wl EOF G712 glake
27 Q] Woll 3Tt (Table 1).

thut 744 A Bk Al et pH wAT-F7 15 555 $loll A Azl LEA3] 300 kg 10a' 223715
HEH] 460 kg 102”2 F3Ic}t. EFEA ] oJjt H]| & 342 N-P,05-K,0 = 15.2-3.0-13.7 kg 102’ 24| o] F
Al P == e F7 18w, 47188 &, 71525 M 2 420 A3k 7718 =t 752 =] O] ALg
T2 F7IARRE So7he dase] gl oH, RE3t hhi AR FUdH R Bt £ 18 Es

Table 1. Physical and chemical properties of the experimental soils before green onion cultivation.

Soil texture (%) pH EC NO;-N OM  Av.P,0s Exch. cations (cmol. kg")

Sand Silt Clay (I:5) (dSm™) (mgkg") (gkg’) (mgkg) K Ca Mg

Experimental soils 31.5 512 17.3 5.4 0.5 4 26 900 1.06 4.4 1.2
Optimum range " - - - 6.0-70 <20 - 20-30 300-500 0.50-0.80 5.0-6.0 1.5-2.0

TOptimum range of chemical properties in the upland soils (NIAS, 2019).
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N-P,05-K,0 = 4-2-1% Q1 EF-FHH 55 AFEFLOH, EJH|= 3} Ao E9bH EHIE ARSI o™, 7R
2 50%0] 1, FE2] T-N, P,0s, K,0 RS 2121 1.8%, 1.9%, 1.3% ©|QIth BAE 28] Sojl= 12 Ipte A4
Skl BId =2 wEr

UAET | &2 Fgohe 27189 Hle-2 371 = A2 3inh. Aot A2 ol XA F Hle-2 2" B =AM A
0] 2712 1|81 Z]2]A (N60%, K40%) = 7152 2 B (N70%, K60%) C (N80%, K80%) &2 272 H]-8-2 t=0] 2]z
ek ik 89%IHE A= BARC R Fgglon, TH|E FE3t Hime 84 Aside}E ARSIt (Table 2).
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H| &, 7F5-2 5] A5 FoUo}. TeA gl A ] FA 2710 AEA| S5k Wil Bl& AR o & Lo
HﬁO]%ﬁ%% Tk A= 3RHE 0 2 2P Q] ofulix] o] whet B x| gk, Ta= -33 kPas 7|0 & FE I
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Table 2. Fertilizer application amount of experimental plots for the green onion cultivation.

Types of Nutrients supply ratio through Basal fertilization rates " Total fertilizer amount of fertigation "
basal fertilizer fertigation (%) (N-P,05-K,0, kg 10a™) (N-K,0, kg 10a™)
. ) A (N 60, K 40) 6.1-3.0-8.2 9.1-5.5
fzrotfﬁizc B (N 70, K 60) 4.6-3.0-5.5 10.6-8.2

C (N 80, K 80) 3.0-3.0-2.7 12.2-11.0
o ) A (N 60, K 40) 6.1-3.0-8.2 9.1-5.5
ferrtgi?g:r B (N 70, K 60) 4.6-3.0-5.5 10.6-8.2

C (N 80, K 80) 3.0-3.0-2.7 12.2-11.0

A (N 60, K 40) 6.1-3.0-8.2 9.1-5.5
Compost B (N 70, K 60) 4.6-3.0-5.5 10.6-8.2

C (N 80, K 80) 3.0-3.0-2.7 12.2-11.0

"The basal fertilizer was applied prior to transplanting on April 15, 2021.
"The fertilizer was supplied 5 times through fertigation from May 23 to July 30, 2021.

o

EY olgtshd o AEXH H2 2M E2 HHO]'Oq F 32 mm A= AE tha 240 o] 8513t EA
H (Gee and Bauder, 1986) .2 2451317, EQF pHEI EC+= EY} SH4E 1:59] H[-&= 1] pH, EC
Aotk 77 ]Et Tyurin®, -F- 842 Lancastert © 2 A A (UV-Spectrometer, Hitachi, Japan) %=
2430 o AAtEfA A= 2M KCIZ F&Esto] A4 AF5-E47] (Auto analyzer 3, BRAN+LUEBBE, Germany) &

S
Bt wehA oFol 28 1M NH40Ac (pH 7.0)0.2 F&31o] -G A= atAnt B33 A (Integra XL ICP,

_I\NI I

thuhs S S ARt AVFO] HEFHNPK Ja-a A3t AEA] U AR 0.5 g2 FAto = 54 Eafisla,
SR A5t o et & i AEEA7|9F HAAL ICPE N, P, K 2R 2430 (Lee et al., 2017).

EARN ] FFHEC IE it 1S, FESTH, =08 889] H|1= Duncan’s multiple range test

(DMRT)E 38310, A =2 130.0 SAS 7.13 (SAS Institute Inc., USA)2 ©]-834ct.
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Results and Discussion
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Table 3. The yields and growth of green onion according to types of basal fertilizer and fertigation level.

Types of basal fertilizer Nutrlen;z:;g :t li}(;;?(;: )through l?l?; \;/g;%l;t PlarthIl;e)lght

A (N 60, K 40) 552+349ns." 949+32a
Inorganic fertilizer B (N 70, K 60) 568 +£55.9 90.5+33b

C (N 80, K 80) 563 £53.5 88.7£22b

A (N 60, K 40) 536 +24.9n.s. 89.8+3.2 ns.
Organic fertilizer B (N 70, K 60) 555+55.7 91.3+3.8

C (N 80, K 80) 562 +42.1 90.7+3.3

A (N 60, K 40) 535+31.0n.s. 91.3+2.6n.s.
Compost B (N 70, K 60) 563 +28.8 90.2+4.2

C (N 80, K 80) 542 +£69.4 90.3+3.8

TWithin each variable, means followed by the same letter are not differ significantly at p < 0.05 (DMRT).

ot Qo] A7 At ZE A7 2715 vl whE 21ol7 AUSIT (Table 4). 77 18H| 22 FE& 3u7
785, A FasolldE A2 7 o7t Qidl e, A F 97d0] At e olle 2715 HlEe] 7 A2 A
#2lT-e] A4, 2E ol 7P wokth £ 18v = WA A2Te] o a2 A A2l 7R 34, H
H] Y7AE AT A 45493 7)ol A Z2Re] o Aaedwol 71wkt tint 9o Al7E A4 vk

Table 4. The nitrogen and potassium content of green onion leaf according to types of basal fertilizer and fertigation level.

T-N (%) K,0 (%)
Types of Nutrients supply ratio through - .
basal fertilizer fertigation (%) Days after transplanting Days after transplanting
45 70 97 45 70 97
) A (N 60, K 40) 28ns.” 30ns. 27a 55ns. 4.0ab 3.6a
Inorganic B (N 70, K 60) 238 29 24b 5.4 37b  35a
fertilizer
C (N 80, K 80) 2.6 2.7 22b 5.4 42a 2.8b
A (N 60, K 40) 32a 3.1a 28a 56ns. 3.7b 36a
Organic
s B (N 70, K 60) 2.8b 2.8b 27a 5.4 40ab 3.1ab
fertilizer
C (N 80, K 80) 25¢ 29ab 220 5.3 43a 29b
A (N 60, K 40) 3.0a 2.6b 27a 51ns. 33D 42a
Compost B (N 70, K 60) 3.0a 2.7b 23b 5.1 3.6b 29b
C (N 80, K 80) 2.7b 29a 22b 5.3 47 a 32b

TWithin each variable, means followed by the same letter are not differ significantly at p <0.05 (DMRT).
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Table 5. The nutrient uptake and fertilizer use efficiency of green onion according to types of basal fertilizer and ferti-
gation level.

Types of Nutrients supply ratio through Nutrient uptake (kg 10a™) Fertilizer use efficiency (%)
basal fertilizer fertigation (%) N K0 N K0
. A (N 60, K 40) 147+13a" 199+30a 41.8a 42.8 n.s.
Inorganic B (N 70, K 60) 134+16ab 199+36a 324 ab 453
fertilizer
C (N 80, K 80) 123+1.0b 15.8+2.5b 249b 24.9
A (N 60, K 40) 148+09a 19.4+£2.6n.s. 322 n.s. 50.5 n.s.
Organic
i B (N 70, K 60) 146+13a 175+3.4 322 37.5
fertilizer
C (N 80, K 80) 121+12b 162+2.7 11.7 27.9
A (N 60, K 40) 146+1.6a 24+44a 40.2 n.s. 59.3 n.s.
Compost B (N 70, K 60) 13.2+0.6 ab 165+£19b 30.1 304
C (N 80, K 80) 122+2.6b 17.5+43b 22.8 41.8

TWithin each variable, means followed by the same letter are not differ significantly at p < 0.05 (DMRT).
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Hl 2= 3 Ho] EH—E—OM. QT AVAAAE B TtsHA SHA] e o Al 713t F o] o] A4 ¢

AR SR 21] G 7] el Wbl ek i) $8 24 gl (inkemagel et al, 2020).
SIS B LAR S Tl Fo18 D% AN 4817 SHEEo] A 1510 12
Al Aokl - Slome AR SRS 44 Vg 28 Wast ok ool Pratdnt e
NO,NS B K R Mol RS BRYE Folit 2018 2] 2 UGS Kokl 2] P
o] H913, EFF NO-NEFEx. K HFE WA §A519eh. EoF Faafo] e Rt 2 3o ST v 2L
Q915 a2 1) 5 Rl 8 2ol 0olo] 2 ol3o) 1 et A1 B sl oz

(Kim et al., 2022), B75 S8 Jc EFO| FEeFol A= ol ¥F= il Aoz weket
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Fig. 1. Changes in soil EC, NOs-N and Ex. K according to types of basal fertilizer and nutrients supply ratio (A: N60%,
K40%; B: N70%, K60%; C: N80%, K80%) through fertigation during green onion growth early (May 25), middle (July 5)
and harvest (August 2).
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A A=l7te] EF EC2FNOs-N, Ex. K& 22} Hmﬁﬁl‘ﬂ EC7} 5242 NO;-N&} Ex. K §to] 4z o=z
Z7tel= TAIE Rt} (Fig. 2). ECE =01= 2912 4~84] 0] 259] okl & E|L} (Gondek et al., 2020), EFA
oA P& Fgohs S Aok ZE HIEe] 271 [ﬂ%’_—oﬂ 7oA o] SA4o] ofH R Rl THIE =
o= AR ECE &8 4 Y& 2 o8 Wk}, thit EYECE -2 JHl, B, 8495k 5 o2 2]l
o2t g o ng HAo] HQotH-S FosloF it (Brune and Doolittle, 1990; Zhang and Wienhold, 2002).
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Fig. 2. The relationship among soil EC, NOs-N, and Ex. K during green onion cultivation.

Conclusions

2] tijute] THE] Al A] 7]1E 2AS FEE1E01 N60%, K40%2 28318 e} T 272 Hl-8-3 N70%,
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F2TAH o2 FolRt Alol= QI BAE SR TAGLO] 275 HIE-2 N80%, K80% 2 =0|H B gt
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A 71T S0|H S 2R AE0] o] 88 4= Gl R0 B 4= Qlo] T A E i 7| EH=
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