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Exploring Optimal Cultivation Sites through Analysis of
Growth and Cultivation Environment of Olive (Olea europaea L.)
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ABSTRACT

Olive (Olea europaea L.) is a crucial crop that provides significant nutritional and economic
benefits, primarily through olive oil production. Korea introduced five cultivars of olives in
Jeju Island in 2009. In addition, olive cultivation field tests began on Jeju Island in 2012.
This study investigated the growth and fruit characteristics of four olive cultivars (‘Frantoio’,
Koroneiki’, ‘Leccino’, and ‘Verdale’) planted in Jeju-si and Seogwipo-si. Also, it was
intended to evaluate the suitability of olive plantations by analyzing the climatic conditions
during the growth period. The wide diameter growth of olive planted in Seogwipo-si was
approximately 107 to 121% better than those planted in Jeju-si. Also, the average daily
humidity for six days after flowering of Jeju-si and Seogwipo-si was 82.3% and 92.4%,
respectively. The difference in daily average humidity was 10.2 to 19.2% higher in
Seogwipo-si than in Jeju-si. This study found that Seogwipo-si is more favorable for tree
growth, while Jeju-si demonstrated superiority in fruit yield and size. Also, it has been
observed that weather conditions, including air humidity, rainfall, and the number of rainy
days during the flowering period, significantly impact olive fruit production. These results are
expected to serve as foundational data for selecting optimal olive cultivation sites in South
Korea.
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LM E

EFAHHEA) Y ARase &ihe ZEE
(Olea europaea L.)= 719971 2,000~3,0001d9] S5
At} Al2jof, maxszefu]of, o]2ehell Fof A Aful =]
of olgEjofgton], Lelngs ANSHE Fast 4ot
ah2] 9l HAA o]0l ATIH= vl Fas 2ol
tHZohary and Spiegel-Roy, 1975; Martins et al.,
2024). A A LelE AeAELE 1,0008Hhao]w, o]
5 T 64.8%, oFZE]7} 17.4%, oFAloF 10%7] Ajuf
Ha itk EaEQitkloc, 2017). YEL2 1879¢
oA SEH LT 200055 w3kl Sijofut
E, oPol AR, IAIH, ZHIAukE So A AuiAIR o]
ojFojflon, 18821 e E {7t AYAHE THLim er
al,, 2018). 232 1956 A|F|2HE == o
™, ZAA A= Wudu 2| Sofl A AJ2rste] 19951
=P8 Ak}lo] ksl It 22 S S E A
v AL 63,630ha, AYAEF 27,907 ton OS2 B %] Qic)
(Wang et al, 2019). 12|31, 3=+ 2010 FAH=
SHIAZEE 1WA HE ‘Frantoio’, ‘Koroneiki’,
‘Leccino’, ‘Maurino’, ‘Verdale’ 5&%0| =% ¢t

SEE 2e|E R} AeglE AR F 20129 K
Egol BAlElo] BAZ Selu A7} AaE ik
(Lim et al, 2018).

ZeH ARl ATl AMA| A2 2kl b
ol A2 7|52 A flon, 2|58 A9 A
S -T~12°CER AR AR FA & 4
o, AL EE F50 W Apol7h HarE gtk
(Supplementary data 1)(Bartolozzi and Fontanazza,
1999; Cansev et al., 2011; Rda, 2018). 73 E+9]
S H AR ABF 712 14~18°CRld), 12~
13°C Aol A= Yal7h BAYstaL §lo] Zef = Afjuf
AeEs 16~18°CE F4Hrtal B gthRda,
2018). FH5F o] 918 AFEL Sjopd 7% 5
A= Hehar glom, oFHE aRtssh Ad
= A B deEhla Qi dgdare
(1991 ~2020¥)2 16°CE A =|o] 2| BAu|7} 7}
58 AR ISkl JQHLim e al, 2018; Kma,
2024).

AFLes 71F2AF AGAIFAT 55, KA
F A, AT F5), AAZAT )l ot

N

Supplementary data 1. The optimal and minimum temperatures for each olive cultivar (Bartolozzi and
Fontanazza, 1999; Rda, 2018; Benlloch-Gonzéleza et al., 2019; Mougiou et al., 2020;
Fraga et al., 2021; Gregarious, 2022).
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3 ARF B L YRR F9| Ao|F Ho|w
9lo], Aol wa} Aujsls 2e ZEo| thEr)
(Kma, 2024). 0|9} Zrol, AFE] 7]5 Kfolo] uf2
B SR} NS BTG RHN ARE
W Sel8 = EAE Prletal B A 4

st

IL 72 % WY

iy

21. 22BN S8 ¥ 7[4xE =3

H Ao A= A== 201218 A A3 ‘Frantoio’,
‘Koroneiki’, ‘Leccino’, ‘Verdale’ Z+Z} 6—’,‘— o)A ZA}
sialch AR S0 B
Spectrum Technologies Inc. USA)& Ol%ﬁH 71 4
SEE 1A R 45245 O Bk AL
LS MBI AFI SR A b
gl(AF=A); 33° 28 037N, 126° 31° 06”E, A|H3EA;

33° 16> 017N, 126° 35’ 117E)o] AX|3}9ict E3
RpEAlSE AT 714 dlolel 7148 Yol
B Au|2 7|ARRE 7R E(data. kma.go.kr) ol A &
E5j0] BABHICE

22. 22|28 AHZE Y s

B AH2 AFSEARA|E AlFEA o] YRR 523
% FYUNEAREY LUsth e AATA =
A Ag 3% location; 33° 28 30”N, 126° 31° 89”E,
altitude; 189 m)} AFAZEA| X+ =A]3EAF
(location; 33° 16” 05”N, 126° 35°17”E, altitude; 99
m)oll 20121 42 ARfElo] BAZH] A= 9
(Supplementary data 2). AlFEA] =X E2 B2 H|SH
AR, AAEA] A2 BEGS A SHHE|E0)
o, WA 22 FAE 2Ast] ZH URE AR
stttk A s20ER &EE; sv1ed

2hiro] 219°0] e} AlA|5HITHRda, 2018).

A; 1696, Odeung-dong, Jeju-si, Jeju-do
B; 2240-5, Topyeongseo-dong, Seogwipo-si, Jeju-do

Supplementary data 2. The locations of the fields in Jeju-si and Seogwipo-si on Jeju Island.
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FL4]0 SPSS statistics2 ©]-835F9.01, 7 A
2 fo)de dYuiA] EAHEA (one-way ANOVA
test)S AA|gH &, Duncan’s multiple range test (p-
0.05)= A& 7+ gatatolof tish ARHAE AAISH
ATHAh et al, 2022)

I Za} o ;s

3.1. MujR=

S BE AR 2] APz Yl Hak2 =9
a9 HALEE SHsIglon, 1 A ¥
6.8+4.3~28.1+2.5°CE RA|FA|2F AHZEA7}F SALSH
A AT 5= Ak AFAIeE AHEA ALE 2
A7) -3.1°C9} -43°CE 1¥3} 12Yo)qt &5}
71202 YWErte AL It Table 1). 12U,
[t 7|20 A= AR TAIZo|A] X[ 284
e FJA FATHA= A, E3 Ao =
L AZA7F 790 37°C, AFZA7L 8Y0] 33.8°CE
ERIEQILE A% HI2=E AFAIZE A EA R

237 H e A4S T 5 Qdrk 159 33~34%]

flo
N

A A otdd7|$= R, AH 0°C
olste] x| go] HpE|7] wjEol, obadry] A2 Al
A&H 7)20] u$- F83cHLim ef al, 2018). 2]
B Aesjsis BET AR V] et ok ARe
Holw, ‘Koroneiki’ &£ £7| -4.97~-6.27°C, &
-4.24~470°Cof|A ATl R 1%t Wang et
al., 2018). 2013 AK€ 2017H7MA] A|FA|] A4
HHFE2EL 56~10.0°CYon, HAALeE:= 51~
58°C2 HIEgo AAE 2EH 5 EE
(Frantoio, Koroneiki, Leccino, Maurino, Verdale)-2
A2 a7 QIATHARR BIAIAD. E3E 20231 2[4
LEAIFEA HALE; 3.1°C, AAZA HAALw;
-4.3°C)7F oF AsE AL R ERIE 1AL, 0°C o3}
AEAITHE 28A17F ook hHEkE|o] SEjH A2 ujs|
7Fs/do] Holgle Ao AlREY X457 o] 2
Qslc)

32. 22|18 E3E sHd=s

=PE PARSS AL E7), 5 2AF - 8|St
A}(Fig. 1). 2023 ‘Frantoio’, ‘Koroneiki’, ‘Leccino’,
‘Verdale’ 59 1= AR z|9o) & & 2po|=
Holx] ¢k= Zlo& Yeldti(Fig. 1A, p<0.077). Al
Aol AA3t ‘Frantoio’@} ‘Leccino’ ZF $il=
3.574021 m} 3.5740.19 m& Salglom, A7E
Aol AAEF ‘Leccino’®} ‘Verdale’® % $i1-
3.90+0.28 m&} 3.63£0.19 m=2 7} o235k Ao
BAz9th 20178 AHSFEARSE A1) ‘Koroneiki® 2
2 4£31= 2.18+0.17 m=Z Y1, ‘Frantoio’, ‘Leccino’,
‘Verdale’ &% 4~11% 72127} 2.89+0.20 m, 2.59+0.17
m, 2.53+0.16 mZ £ ¢ Ertil RIEO1KLim
et al., 2018), o|¥l RARE &% FF1 Sle W2
FoP<0.077) 02 Q) EEF 53 Aol 41
s7] 7] g2 Aoz YEhth &E|B £7] 3%

0.

flo

Table 1. Air temperature data recorded at Jeju-si and Seogwipo-si fields

Jan Fer Mar Apr May

Jun Jul Aug Sep Oct Nov Dec

Mean  6.844.3 7.7+3.1 12.243.7 15.443.6 19.1+3.3 23.2+3.1 28.1£2.5 28.7+2.4 25.442.3 19.442.8 13.7+5.1 9.4+£5.2

Jeju Minimum  -3.1 1.2 2.4 7.4 11.4
Maximum  20.5 16.2 22.0 28.5 29.9

15.8 22.0 21.6 18.3 133 4.7 -0.2

31.2 37.0 343 329 259 28.2 23.0

Mean  7.444.5 9.4+2.9 13.443.4 15.842.9 18.8+2.6 22.6+1.9 26.2+1.5 28.0+1.9 25.842.0 19.842.7 14.5+5.0 9.9+£5.5

SC0L Minimum  -43 13 42 70 123
wipo

Maximum 17.7 15.6 22.6 254 24.1

15.7 21.5 235 19.2 13.7 4.9 -1.3

27.0 313 33.8 31.3 25.8 25.4 22.1
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Fig. 1. Comparison of tree height, wide, and trunk diameter for four different Olive cultivars at Jeju-si

and Seogwipo-si fields.
214 || w2}t ‘Frantoio’, ‘Leccino’, ‘Verdale’ &
2tol= A YEhtA] 9kgken, ‘Koroneiki® #
20 A2 X|(121.18+70.87 mm)&} A7 EA|(167.57+
81.35 mm)&] 2|97k 2fe|5 #Qle 4= SUrkFig. 1B,
p<0.004). E3h AlFAI2F AFEA O] AAE &2lH
w59 Z9H FAYHFig. 103 FEEdFig.
ID) &5 AT, ST 355 AR 2
T}, ‘Frantoio’ 2} ‘Verdale’ Z2-2 x]do| u}& 4220
2 ZJolE Holx| AL “Koroneiki’ 2} ‘Leccino’
EZ20 AFEA(3.97+1.38 m, 4.48+0.76 m)7} A=
A|(2.82£1.04 m, 4.09+£0.74 m)}Hc} 3o & AOF
A= thFig. 1C, p<0.012). E3L S5 +E2
AlFAlRE AAZAL ARGl whE ‘Frantoio’,
‘Verdale’2} ‘Leccino’ &% TU3F Aoz BHAZQ)
t}. ‘Koroneiki’ #£F90] FHEUF FZL AFA
(2.84+1.06 m)}Xc} AF3EA|(3.16£1.14 m)of| A AJS-
o] 943t Ao HAE|ITFig. 1D, p<0.014). &)
B RE B8 $44 S4T A 870 vt
A zlolE zh=t}al BT QItHAragiiés et al,
2010). A=Al AF|2EATOl AR E SE|H FFo
i, E7) A7, EE 2ARE Ak A7zl ARt
ST ET} AFAO] AARE SeHE ARk o s A
So| $oalolny Ea LIE YR A8 94
45} Aol mek S 2fol7h s AL el

3 4 gk

33. 22l TH MM 9

A=At A2EAT] AAHE Frantoio” F5 €]
FF e 247 10.7kg 7 5.3kg %32, ‘Koroneiki’
EX£2 9.0kg, 6.9kgH o™, ‘Leccino’ &5 6.0kge}
1.7 kg, ‘Verdale’ 352 4.7 kg@} 2.0 kgo| K Table
2). £ Aelol] ARIE LELE EEAAF oS 2
Ao ZAEGLom, ol Tk Sakajol} ujs: 2
Ao® AL Tei 5 EF R S
o7} Folw Bk EE 4ol SR 2
oz FAEAk 2017 AJF=Alo A4 Frantoio’,
‘Koroneiki’, ‘Leccino’, ‘Verdale’ &%2 53~5.8 kg/
tree 0.2 HI1E|Q=d), 202313 ‘Frantoio’, ‘Koroneiki’,
‘Leccino’ &2 20174 Hr} 8kFo] Z71E¢le

Am
0x

Table 2. Comparison of yield for four different Olive
cultivars at Jeju-si and Seogwipo-si fields

(kg/tree).
Cultivar Jeju Seogwipo
Frantoio 10.7+5.8%% 5.3+4.6°
Koroneiki 9.049.1% 6.94.6"
Leccino 6.0£7.9° 1.7+1.4®
Verdale 4.7+4.6" 2.0£2.9"

” Mean separation within all columns by Duncan’s
multiple range test. p<0.05.
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], ‘Verdale’ 52 2017dXc} oFF HAash Ao=2
2olE]QItKLim er al, 2018). &L}, A=A} A7
Ao AIAE ‘Frantoio’, ‘Koroneiki’, ‘Leccino’,
‘Verdale’ 5 85k A ZA]o AA=E 8|8
ot A=Al *‘XH |7t ZH2E 201%, 132%,
360%, 229% 2 =& Aoz EAEQch

AFAlell A= ‘Frantow’ ‘Koroneiki’, ‘Leccino’,
‘Verdale® #£9] 1M &4 AFAl= 21.3 mm,
17.0 mm, 20.0mm, 22.7 mm%2(Fig. 2A, p<
0.001), A]H3EA]+= 17.0mm, 15.0 mm, 17.1 mm, 17.2
mm%ict ‘Koroneiki’ &5 1A £ 0] A|FA|Q; A
ATA BN 7P e o= BelE itk A
oA AuiE ZeE FEH I 572 Koroneiki' &
Z0] 152 mmZE 7} Z9kem ‘Frantoio’, ‘Leccino’,
‘Verdale’, ‘Maurino® &3%90] 19.0~19.8 mm=Z -8-AF
sl Huwglon, & AFAe} FARHIEHLim
et al., 2018). A=A} AFEA] AAE &2H 5
o F5 T T AFAIY SRV A2 &
2B Hr} 2.04~5.52 mm ] O, o] AL A
S35k IR 114%~132% 2 AL Sl o]
%, AFAlo] AAE Frantoio’ “7‘4—} ‘Verdale’ &5
TRA0] 125%9} 132% = 71 2 xjolE& BTl TSk
AFA A AAE “Frantoio’, ‘Koroneiki’, ‘Leccino’,

A
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Fig. 2. Comparison of fruit characteristics for four
different Olive cultivars at Jeju-si and
Seogwipo-si fields.

‘Verdale’ & 114 3742 158 mm, 11.1 mm, 15.2
mm, 164 mm= 1% %] 1(Fig. 2B, p<0.001), A7
A= 12.8mm, 10.5 mm, 13.1mm, 12.1 mm%ith
AlEALE AH2EA AAE Koroneiki® F& 4
ilﬂo] 10.5~11.1 mm= 7F3 Agkon, 11 9] F%

2 12.1~16.4 mm2] =75 SRIFITE AlF=oflA Aful
% 88 5 3 72 Koroneiki® F50]
10.8 mm= 74 Z9row ‘Frantoio’,
‘Verdale’, ‘Maurino® &%£0] 15.1~15.6 mm= S-A}
sirfal HalE|glon, 2 A+t Auke}l fARFITHLim
et al., 2018). AIFAIL} AFEA] A L8 5
o F T FALE AFA S ET AFE &7
BHT}0.6~43 mm 331, 9F 106%~135% = AO
2 2RI QILE AlFAIeE AzzAlo] AR B F
A1t P74 vl A, AlFAlolA e S2E
FHAo] AEAof AuE ejE A Hc o A
= ERISHIL o5 Foll, SE A AR AlFEA]
7F AAEAl By fedt AoR wdEch

‘Leccino’,

34. 2|2 xHuiX| 7|AHEHA

AFE AlTEAIE AAEA O] A2 EujE 424
49 &8 3] e 9 3k EAAE AR
A A4 S 5 o] HlshAY AHEATE =
= £2 AL ol 2y}, 28 A A

P

P

W 27) AFAZE AREA R 955 AS o S
QUGAE. A T Ak TR 2717} 943t 9
Q& 371 915 AHAL TR EASY,

o:a

, ¥ 55 vluel] EQtthFig. 3).
Xﬂ%*lﬁk AAEA] D7F-LS ERIg Axf, 3~7
7= AHAZAI7E AlFA T o] 3~8Y ¢
wWokom, §~1€71R= AlFAZE oF 3UAE o Wk
tHFig. 3A). AFAlE ol ESHHRE A7, A

Al w5 E AFSH7IA] HI7Ee= Hol T wWilth
E3l AS GALEE AFAIZE 11.58Y, A 2EAI7}
120842 AFZAP} B7E = do] 2 o B2 A
S8 SRIETHAR vlAA). L2, A=y 47
R0 A|Z=A7E 29, 109, 119€9] 23.9~30 mm &
= o gol ko, Umz] 14, 3~94, 12¥l= Al
HEZ} 5.9~5743 mmAE ¢ Wo| YFHKFig. 3B).
53], 59Tt 64O AHEA] YA 5743 mme}
418.5 mmE A|FA] Y7445 269.7 mme} 213.0 mm
o} ok 2uj A= H)7} ] wol gl Aoz FRolES]
o} AHEA G LA 5~9de] HFEE AS
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SIFTE B3, AeES eI A AlFAlE
1,4452 mm, AFEAE 2,220.6 mmE A FEA| 7}
o @ g2 7t e A & S e AR v
AD). AR AAEA] D FeE Ao
(Fig. 30), AIFARE 1~297} 1090 YHH F=7t
AFAZAEL} 0.03~1.67% =9kom, 1 Qo= A
SEAZF AFAETE 0.36~16.7% B =0} AZ 97
ol AFALAIY FE7h v 2 Aoz SelEgirh
a3 ABet FEE ERI A AFAITE 69.4%,
AFEA 73.07%2 FAE O], AFZAIZE ATAIE
o A% Fe7t 22 2e 4 5 0Tk A = BjA).
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Fig. 3. Comparison of weather at Jeju-si and
Seogwipo-si fields.

o o
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1o

o

W o
|

otd

)

%,

= (e}
B3l A5 sl 4 A= 2HE
e} ok 9S-SSt g A Qlti(Adams, 1991;
Franks and Farquhar, 1999; Chon ef al, 2013). 3},

Sk ol Shes7ke wrgolH) Folo] e WA
o8 I e B JkS Skl A Sl
(Mortensen, 2000; Lee et al, 2006). 121}, a2}
D7e =2 S/t SAEE SFolA T2 Ao
e W] ok=r}y X 3= o|(Palzkill and Tibbits,
1977; Bradfield and Guttridge, 1979), 7] &=
gt Fk AEEE ohE 2SO 5 ok SElEe
ot vl ofsf o] Hi= Fulisto|w, o7k
T % 52 5w R ool AshE e 4 2l

ol FF= vl 4 UthRda, 2018). 7]432Hd &
AE Foll, BEe] ek 39RY 997 AAxE
Al7F AFEA By G2, e B85t

= =2
Sl WohE WA RS tleRe B A
[e]

(Mortensen, 2000; Lee et al., 2006; Rda, 2018).
S B0 e 87| 4 2NE sk,
37 5 20955 3097HA] ofojzithar defA gl
tHLim et al, 2018). o]o] Zi=o] WAL 7|sk7}
O FoJA| AL 47o] Uojif= 5~699| dH+ WG
=5 2450, SelE 2o st Bl i 59k
ATRAE F28) BTHLim ef al., 2018)(Fig. 4).
5~64 & G AlFAF AAHEAY] dBAEGE=
76.7%%} 83.4% %2 AHEAY HE7) °F 6.7% =&
Aor IRty SLILRE 7Hek7 el 54 19Y
7ML AR AAHZA dBEEE 75.1%9F
79.9% =2 BolEglon, Asirlol 59U 20A5E 30
AHASEE 78.5%2} 83.5% = A EA]|7} AFA]
Ho} 52 21 SRIEAE 1St £ 6 321 54 26
URE 3099 AFAI} MFAZA dBAGEE
82.3%2} 92.4%= ERFon, 1 xol: 109~
192%2 AAZAIZL =2 A= ERIFATE 7|3t
3 SH Ee dIseR e vt 2
oF S 2119 Wl eEEW, =S el uet
HE TPsdo] Tkl 4 ol SelE BhRE B
Feot w2 20 =Ed o E71F9 AEsl o
As] £AECka Bstgclovane ef al., 2022). 4=

A= A= 2Rl A, S5 ST E A
A2 At 5ol vk Fastd, T AQike] vl T8
St SA 0| Zhu et al., 2013). AJE2] EA] tf7]&
Eof ol wheh Rt o= Fadt JFE

S glom, 28 F aHle] ARoE WE FFL
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Fig. 4. Comparison of daily atmospheric humidity at Jeju-si and Seogwipo-si fields.
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