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Abstract: Garlic (Allium sativum L.) is an economically important crop that requires
region-specific cultivation strategies for yield improvement. This study evaluated the
optimal sowing and harvesting periods for ‘Hongsan’ garlic in South Korea through
two-year field trials (2022-2024) in Muan (southern region) and Taean (central region).
Plant morphological and yield parameters were recorded. Garlic was sown at 10-day
intervals from late September to mid-October (2022) and 20-day intervals from mid-Sep-
tember to late October (2023) in Muan, with no significant yield differences. In Taean,
sowing at 20-day intervals from mid-September to late October showed no yield difference
between mid-September and early October, but late October sowing decreased yield
(p<0.05). Meanwhile, garlic harvested at 10-day intervals from mid-May to mid-June
in Muan and early June to mid-June in Taean showed an increased yield due to delayed
harvesting time in both regions (p<0.05). These findings suggest that the optimal sowing
period is late September to late October in the southern region and until early October
in the central region. Furthermore, the optimal harvesting time is after June 1% or
2" in the southern region and June 2™ in the central region to achieve the highest
yield of ‘Hongsan’ garlic. Hence, this study provides a basis for future multi-regional
trials to refine sowing and harvesting guidelines across diverse garlic-growing environ-
ments.
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SHAY HRA = 2422 64 A<, 68 TR oF3lth ojme] A2 247 202392 59 169, 59 259, 6 59,
64 1590, 202492 59 14¢, 59 24, 6 49, 69 14U

AlBlE vhs EEARFO] sigtte d2 ASSHeH, sEXEE A=E AHARTIEC &5t S35IH BAELR
A48} 7= ZH2F 90 kg/hadt 45 kg/haS, 2ASO0Z = 160 kg/ha®t 83 kg/haS 247+ 23]0] UirolA FF35t3ch A4S
G WASLR 77 kg/haS AWISIATE 4] 25 dof| €AF HIRE AlMIskL, A4 2~39 74 750l vld EHS &=st
Ak AldTHe] 271 7H2 60 m x A2 50 mC® Stof dHH 3oz AASH o, 52| HHl= 1.5 m 7HA0] A4
=165 cm x 120 emAth Al EFE FFAY FtoA 239 AlF A EFY pHE 74921 F7152 143 ghke?] T2
Bgor], FRAY gotolA FHT AY EF] 4P pHE 7601900 R71BL 173 glkg LrEFACHTable 1).

Table 1. Chemical properties of the experiment soil
Site pH ECY OM¥ Avail. P,05" Ex. cation' (cmol*/kg)
(1:5) (dS/m) (9/kg) (mg/kg) K Ca Mg
Muan 7.4+0.12° 1.2+0.10 14.3+£0.88 835+87.3 1.3£0.11 8.0+0.23 3.4+0.06
Taean 7.6+0.09 0.3+0.01 17.3+0.33 384+3.7 0.8+0.01 6.3+0.09 3.3+0.06

*Meanzstandard error.
YEC, Electro-conductivity; “OM, Organic matter; “Avail. P,Os, Available phosphate; "Ex. cation, Exchangeable cation.
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Table 2. The comparison of garlic growth by different sowing date during cultivation period in Muan from 2022 to 2023

Survey date of growth Sowing time* Plant height (cm) Number of leaves Plant weight (g) Bulb weight (g)
Late-Sep. 43.2a" 6.0a 23.1a -
Nov. 29th Early-Oct. 37.7b 5.5b 15.4b -
Mid-Oct. 27.9¢ 4.5c 7.5¢ -
Late-Sep. 44.2a 7.4a 57.5a -
Mar. 14th Early-Oct. 42.0b 7.2a 55.4a -
Mid-Oct. 40.9b 7.2a 42.0b -
Late-Sep. 70.5a 9.6a 136.5a 10.2a
Apr. 12th Early-Oct. 67.9b 9.1b 131.2a 10.0a
Mid-Oct. 66.2b 9.0b 118.4b 8.8b
Late-Sep. 95.2a 8.9a 177.3a 39.7a
May 16th Early-Oct. 92.6a 8.4b 174.7a 37.9a
Mid-Oct. 92.5a 8.2b 168.0a 36.2a

*Sowing time: Sep. 30", Oct. 7, Oct. 17"
YMeans within columns followed by the same letter are not significantly different (p<0.05).

2AA A= 98 FEFHE 10¥ 5he7kA] 20009 A0 2 YA mFolaletl, ERAY FotolAs 1dAtet Y5t
S 2719 119 28Yo A9 AL 2A0] 44.1 cm, G5 6.5W2 H | 7H] X}0](p<0.05)E UEFHTHTable 3). sFX|9 L&
49 179 RAIALE 512 7h9] A anrt gaEo] 2L HE7to] ol g, AAFIAL 9¥ F4& 2 10Y
Feedk 10Y sk Zholle Aol HAAIRH(p<0.05), 99 F<1} 10¥ /< Zole 4942 itk 121 5579l 59 16U
Al M B AP oflA s ZpolE WERA] estth IHAT SHAIG EtoA= 5791 59 169 FAIAE
9 & o s 109 skeofl HE3 vhs 7ol 24, A9 BAS 2 5 T AT AelE UERTH(p=<0.05). S EHA|
Ao A= BELY Aolof= HF & A& FH7|o] SoAE= vk AEA| FETE Zol7t gl W, SHRA A= o]&
59 A% =A mEe vReET ASso] S715kel
o3t A= vk uhE FHE g i7hA] 87| ol Auishs B9t EE FREAHo] S AT d B2k
7} 09~1.6°C =347] WZoll(Fig. 1), TFYo] =0l ZE9] B Fxste] A5 Zol7t UL RIHE HQHA |9 HB+
27t HF o R HobA uhs FAF Q] Apolo] FFo] A& SRIV|ZIA] A&H A0 E ALRECh ol Pk FREofA] S0t
A& =7} 11/7°C, 14/10°C, 17/12°C, 20/15°C, 23/18°C, 28/23°CE E£24E AJLo] £ZAE o] HE P40 =Est= 7]7ho]
3}0}11 T} 8} T1[13], T3 Sok7F 7} 20/15°C, 25/18°C, 30/25°CE =-S4E Ajufj7|7to] ottt Ao} SAFstYITh
]. ths AEi71Ztoll A 9] S Ei FRtolA = 525.5 mm, S5 B A = 536.5 mm7F W Aol ot Ao 7t
XM% P ACE HRITKTable 4).
M v AlEA A BAS SV R Y FA $7HE UERAL ol vhe 9 S
olF B3l T9 AVIE AA St ©rdEely HE tAMEES 3 S7HA7]7] 9

l‘N 0>" ot oé

2

I

Ao 4
lo
mO
_‘E
ﬁ
E
ISE

opE 3 =270 W2 0fs 2

A 710 e A iRe] 2 EE BRI GA 109 D THAH 0 wET B9 AEA 9] B UVWW A2
ZES) fol/d2 flth(Table 5). 183l 23R A & 7 FQIA| oA 3pE3EAZ 109 DoflA] 209 D& SHAT 183}
TUSHA w9 £ Y ol SAARI §-o/482 HolA] UQIth(Table 6). SHAIRE S BQEA| oA 209] I 7HA 0
TET A BE2ARL iR 109 Sheoll 3SR vhs AR F 0] 1,544 kgDW/10aE, 99 S53t 108 A<
747} 0}&3E uhsof| A 9] $8F91 1,769 kg DW/10a, 1,676 kgDW/10a2t= 2}o]S UEFHTHp<0.05).

FA]719] Zpolof] w2 FAF ] RS FRE FRtolA 100 A HAC0 R 83t A= 59 F<eollAl 1,156 kg/10a
2 7MY AL %S UEE W Sghdo] RojdLE fgkgo] FU5] 69 Foll 2% A 2,119 kg/ha® FFo]

rO

mlo

a

H

https://doi.org/10.5338/KJEA.2025.44.11
Agric. Environ. Sci. 2025, 44, 101-109

104 https://www.korseaj.org



Article

Table 3. The comparison of garlic growth by different sowing date during cultivation period in Muan and Taean from 2023 to 2024

Survey date of growth Sowing time* Plant height (cm) Number of leaves Plant weight (g) Bulb weight (g)
Muan
Mid-Sep. 441" 6.5a - -
Nov. 28th Early-Oct. 38.0b 5.7b - -
Late-Oct. 20.2¢c 3.5¢ - -
Mid-Sep. 32.5a 7.5a - -
Mar. 11th Early-Oct. 31.5ab 7.2b - -
Late-Oct. 31.4b 7.1b - -
Mid-Sep. 65.9a 7.5a 118.9a -
Apr. 12th Early-Oct. 66.9a 7.2b 120.7a -
Late-Oct. 65.5a 7.1b 94.5b -
Mid-Sep. 90.6a 9.6a 200.2a 44.3a
May 16th Early-Oct. 90.5a 9.4a 198.8a 43.3a
Late-Oct. 91.5a 9.4a 196.6a 43.9a
Taean
Mid-Sep. 41.7a 6.1a - -
Nov. 28th Early-Oct. 37.1b 52b - -
Late-Oct. 24.3c 4.6¢ - -
Mid-Sep. 31.7a 7.5a - -
Mar. 12th Early-Oct. 32.2a 7.2a - -
Late-Oct. 29.9b 6.7b - -
Mid-Sep. 83.0a 10.3a 155.5a -
Apr. 17th Early-Oct. 80.9a 10.0ab 135.7b -
Late-Oct. 77.3b 9.6b 112.7¢ -
Mid-Sep. 106.1a 9.3a 223.5a 45.3a
May 16th Early-Oct. 104.4a 9.1ab 206.6a 45.0a
Late-Oct. 99.2b 8.7b 176.5b 38.2b

“Sowing time: Sep. 13", Oct. 5™, Oct. 25"
YMeans within columns followed by the same letter are not significantly different (p<0.05).
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Temperature(°C)

-5
Date

Fig. 1. The comparison of air temperature between Muan, the southern region and Taean, the central region during cultivation peri-
od after sowing of garlic from 2023 to 2024.

https://doi.org/10.5338/KJEA.2025.44.11
Agric. Environ. Sci. 2025, 44, 101-109

105 https://www.korseaj.org



Article

Table 4. Average monthly temperature and rainfall during cultivation period after sowing of garlic from 2023 to 2024 in the southern
and the central region

o Average temperature (°C) Rainfall (mm)
Muan Taean Muan Taean
October 18.1 171 8.5 21.0
November 12.7 11.6 81.0 106.0
December. 8.6 7.3 62.0 96.0
January 7.0 5.7 56.5 15.0
February 9.3 7.7 91.5 98.0
March 10.7 9.8 61.0 10.0
April 16.6 15.2 80.0 57.0
May 19.3 18.0 79.5 129.5
June? 226 21.7 5.5 4.0

Average temperature and rainfall in June was investigated by June 15™.

Table 5. The plant weight and yield of garlic by different sowing date and harvesting date during cultivation period in Muan from
2022 to 2023

Treatment Plant weight (kg-FW/10a) Garlic Yield (kg-FW/10a)
Late-Sep. 4,876a" 1,733a
Sowing time” Early-Oct. 4,692a 1,648a
Mid-Oct. 4,635a 1,631a
F-Test NSY NS
Mid-May 5,906a 1,156d
Harvesting time” Late-May 5,384a 1,442c
Early-June 4,238b 1,966b
Mid-June 3,409¢ 2,119
F-Test ** **
Sowing date x Harvesting date NS NS

“Sowing time: Sept. 30", Oct. 7™, Oct. 17

YHarvesting time: May 16", May 25", June 5", June 15™.

*Means within columns followed by the same letter are not significantly different (p<0.05).
“NS: Non-significant.

Table 6. Yield of garlic by different sowing date and harvesting date during cultivation period in Muan and Taean from 2023 to 2024

Garlic Yield (kg-DW/10a)

Treatment
Muan® Taean’
Mid-Sep. 1,115a* 1,769a
Sowing time Early-Oct. 1,169a 1,676a
Late-Oct. 1,159 1,544b
F-Test NSY NS
Mid-May 1,006¢ -
Late-May 1,110b -
Harvesting time

Early-June 1,232a 1,596b
Mid-June 1,228a 1,730a

F-Test ** *

“Sowing time: Sep. 13", Oct. 5, Oct. 25" Harvesting time: May 14", May 24t , June 4™, June 14"
YSowing time: Sep. 13", Oct. 5%, Oct. 25" Harvesting time: June 4%, June 14™,

*Means within columns followed by the same letter are not significantly different (p<0.05).

“NS: Non-significant.
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7P BATHp<0.05). 2@ A= 109 & 7HA R 87} vhso] o] FEA7|7F 245 Aol S ATHp=0.05).
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ATH13]. & AFolA] 485E AP =71 10°C ooz e 7} WEsy] AlAeA 220 =gshe €0l 7t Hdis)
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59 F&olu 5Y skt 2ol o8 2 0 FAas TPHER 28 A7 Hit £33 Ao E waE, S]]
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A=A oz A7t 7Hse vhedl T4 F500 3ol EubAl ok # 9 Holl 3k Al7le §RA9Y 35 +FY S7
o] FFE A= 8900] HA GFAE SHEAGNA = 108 A<= ool 1F3 49 109 Skekith vhs S0l S5t
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Table 7. Cumulative mean air temperature by different sowing time and harvesting time in Muan and Taean from 2023 to 2024

Sowingtime  Harvestingtime _Cumulative daily mean air temperature in Muan (°C) Cumulative daily mean air temperature in Taean (°C)

©r HY From Sto March ~ From April to H Total From Sto March ~ From April to H Total
Mid-May 2,254 749 3,003 2,065 695 2,760
Late-May 2,254 948 3,202 2,065 881 2,946

Mid-Sep.
Early-June 2,254 1,160 3,414 2,065 1,076 3,141
Mid-June 2,254 1,387 3,641 2,065 1,293 3,358
Mid-May 1,778 749 2,527 1,599 695 2,294
Late-May 1,778 948 2,726 1,599 881 2,480

Early-Oct.
Early-June 1,778 1,160 2,938 1,599 1,076 2,675
Mid-June 1,778 1,387 3,165 1,599 1,293 2,892
Mid-May 1,591 749 2,340 1,398 695 2,093
Late-May 1,591 948 2,539 1,398 881 2,279

Late-Oct.
Early-June 1,591 1,160 2,751 1,398 1,076 2,474
Mid-June 1,591 1,387 2,978 1,398 1,293 2,691

“Sowing time: Sep. 13", Oct. 5™, Oct. 25™.
YHarvesting time: May 14", May 24", June 4", June 14",
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R0l 15 A71e] 2 5] JFol AT 1T FEAIE A o] o] Slo] FAT IS wer] A9
S FRE AL Bl okl 27122 A H AT FRALNAE 69 151} 2%0] 12T FRA
2Z7AAE Aefol ek TelnE B4 okl YA S Q7] AT HFATIE FRAGL 109 S FRAe
109 4471 BERT, ST FRAGE 0|53 68 1%, FRAGS 69 277HE Ao} Aeh 5% A 5
A0 WeHEk ST B4 vHs] A S S5 A7]2] ol Gol AT/ 2ol T, ABEALE Fe} ALY
vhs R4 1lRE RGOl B B TR A9L oz F7bHel Ae) Sgo) WAy Aow AR

o
o rr we ro

30

o)

£ AFoMe T4 vhee tde R A o5 #2479 S AsiA Eie FelA SR HAA oA wEd
I S FE5kE W vkl s 3 ol vAle 2 BFSHLAL shith B TRkl 9d SskeRE 108 &7t
A 109 ¥ E= 98 FHE 108 Ske7A] 200 A FHA 0 & mF A7|E DRt A9 vhel] Asoly 3o Apol= /it
SHATE S5 HIFA[ oA 200 A THH 08 hF Al FSRA} TRIZIAR 99 STt 109 Aol 3RS vhsollA e ol
Z}7} 1,769 kg DW/10a, 1,676 kg DW/10a24 5 A& 7tofl= Zpol7} QA A9l 109 Skeof 353t ubs AX & 389l 1,544
kg-DW/10a2h= A[O|& EATh(p<0.05). T A7 = EH FRIoAE 58 SEFH 68 SE7MA, SF HdoIA= 69
FE 68 7 1099 A o R FEA7IE FElole W ERY SRAY B AT 22s fAA M
FF9 S7F UERHH(p<0.05). EF FoolA 1WA ol= 68 F&ollA, 2@Atol= 68 At FSollA 1,232 kg DW/10a,
1,228 kgDW/10a2 Ht| 32 HAL, FTH HANA= 69 S0 1,730 kgDW/10a 2t o] =F2 UERT of2fet A=
FE A nkso] QAR e 27 AsiAe B A7l B 10¥ sk, SROIA= 108 AR 355k, A7)
< 95c °l5d 69 1257, FFM= 68 2577HA= AHisior Al +FS ¥2 o e AR ddHTh SPARE SA
9] A4 ukS ERA7] 9] o] Qlof ATt 717ko] 21d0lal, Al RARE SRt E-9| ths FAMA] 130t 35t
o, & ° gt A9 dder F7HQ A9 30 BT Ao AlmH.
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