Journal of Environmental Science International pISSN: 1225-4517 eISSN: 2287-3503
33(1); 59~65; January 2024 https://doi.org/10.5322/JES1.2024.33.1.59

ORIGINAL ARTICLE

24 =A% FF B ZGAA ] G2 HF0] 8L 2
A39A azt

Effect of Companion Planting with Aromatic Plants on the Growth
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Abstract

The objective of this study were to assess rooftop urban agriculture and analyze the differences in soil, growth, physiology,
and productivity to elucidate the effect of companion planting with various plants, including lettuce (Zactuca sativa), rosemary
(Salvia rosmarinus), marigold (7agetes patula), Korean perilla (Perilla frutescens), and garlic chives (A/ium senescens).
Measurements were taken every other week from May to August 2023, totaling eight measurement. Regarding the
characteristics of the soil planted with lettuce and aromatic plants, the combined planting of lettuce and garlic chives created
a favorable soil environment for plant growth. Consequently, the best growth was observed when lettuce and garlic chives
were companion planted. Companion planting of lettuce and garlic chives appears to be the most efficient concerning growth
and physiology. The productivity of companion planting lettuce and aromatic plants also showed high-quality lettuce when
lettuces and garlic chives were companion planted. Therefore, companion planting of lettuces and garlic chives in rooftop
urban agriculture is suitable for growth, physiology, and productivity.

Key words : Rooftop urban agriculture, Companion planting, Lettuces, Rosemary, Marigold, Perilla, Garlic chives

La)7] oJsj|A eutd o g Zelo] HZoli} upy HF
T ElEro] Feel TA & IE 3

A
F % =4 23] 3 5L 2Aselor oo,
F4l

1.ME

U
EA9 QT WYL EAAAS YFAAT, o2l mm
LA

o 2| 310] oA Sgo] ofsheh, Et, HolE 150) 2] B o, 1o el B2, o

oAl AAHE AR 252 ARRtEe} A EIbETr AE9] o5t Ald 549 TPuSS oA EAE

A EAYAE Fo] T8 AR A= T g}, 2] F1F A 5ol FP=]ofof §itH(lee et al., 2013). EAl|
Received 7 December, 2023; Revised 9 January, 2024: (© The Korean Environmental Sciences Society. All rights reserved.
Accepted 15 January, 2024 €0 This is an Open-Access article distributed under the terms of the

*Corresponding author : Jin Hee Ju, Department of Green Technology ~ Creative Commons Attribution Non-Commercial License
Convergence, College of Science & Technology, Konkuk University,  (http://creativecommons.org/licenses/by-nc/3.0) which permits
Chungju 27478, Korea unrestricted non-commercial use, distribution, and reproduction
Phone : +82-43-840-3541 in any medium, provided the original work is properly cited.
E-mail : jjhkkc@kku.ac.kr



60 A - ol

A AFote TARIES P o)ar PRt AR S5
of thet S&E 77 =AU, olof whef A4 9
AFAALS EX1610 EAEOA HES AES Al
517 915k tiete 2 LAl s o] FEIL Qlrk. Ee ¥
o AlIE2 B84 419 A S FER 52T
Sfjotal 252HE JEj O] HnEE o' EAEY
Potal QItHan, 2014). sLlA Falls HA
off T s dolAl= FH v =5 FEE5HA ARE-Sl
o}, of2fgh WAl 2o KA ks 71X #HE
= 7194 S Bl Tl s HRE AR
skt S 318 o ARt 4te] dAH S 8
Sl EARIES] 87t ko 8F, 174 WA
of gt #Alo] F7Fska Ath(Chae et al., 2020). ¢!
T7F EYE EAolEhe Al BEAS 1efd uf 5oF
I S| == 717, SHH 02 EAE oP|E 4 9L
H, A&7Fse 49 SHolA B2 ZAE HIAZ
710l Z1FaloF st EAlolt). ot Hl= ol TIzts}7]
2ol X137 542 B aido] thFRHE 338 54
olgt A4t N =, F7], EFY L AL F4Sotr]
el 2t sof, HlE, FYAE AHESHA] EAY, Ha
gro = Fqiste] w4 AitEla AejAE 72, BEst
A AT FAEE A= 5 FHE Dok,
FPAES o83t 2= Azt 1 dijte 2 SRy
stk F94 A (companion planting= F & ©449]
AEE AAste] 259 £49 JFE ol A= o]
g dS 4 J&E = A HHo|HDejong,

T FEAME vl Ak 7Y
ol o]& A-83ket] flaiA Ao E TRt %
< o83 AEo] AP L Kim et al., 2013),
Ade] A8 AES] £Fo] dyHo|n WA &E
I} 51 8.9] 3o gk A7} miHlR Aot}

Im et al.(2009)2 EAEHE EA] HellA o]Fof
FUOR =2FIF FT7HERE ofU et s B,
SO FS B o7 sl FEA LAY A
] FAE Tl =R RS 91t 5E o=
o5ttt Al s R Ak AL QoI 2] oA g
AES Mo RN AF 5ol BRIt oz
oFstal, o] = sl TAYSH= oj4tStetAE FHAA|
2e|7] A4 aE 7HATHE 4 At (Son et al.,
2013). B3 EAEE2 EA1Y =2 3k =8
FAlol| ol itEtEAE 45t L
S A3 4 ek A

-

r

o
-

c

N
-~

o

i
o do > o

0

[e]

0, of

2 ShRska Folg F7HIYIH 7S FAA71Y
392 £ 53] 1% A0 SAL A 2
© AFA el A A7 A2 4 g Fa B8
T glom, ARl S4F HA Aol B 24, 22 A
Hl, 2} A2 S4o] g W o BAE Aashe

Hralo] 58] AREHEHWon, 2013). ©|<} Zro] ¢
Hr1g ik e RS FH Y] EAFYES 8
7t A&SIA 7K Utk Lee and Yang(2021)2
2% 7hs e LA o] FA| Y ALE] Rt ofy 2}
e A A& 7/ o] F@d 237 Fasittal A
Askelet. Eat obgl TA|o] 73 7l TA-E S5k
AMe ZAEHo] AlFshe o1l AFslEelAQl
7|5 Bt of gt TAYES] ortgdEs-E % 753t
7HAE FefA Aok Akl ZFEsH o B8 201095
B 201997k ZAIEIRES] Au] A2 12,74 57t
St om ozt = oF 241THH 0 2 158 F715H
ohal RSt o] et &4 A e S 28l
o) A3tet ZEo] A==, AT At 2
A &4 oA &4 Al = = IAFEE
AL

7%, QAREE ST, A2 o, A, =Y

B, A, A, 5 Sol FAH Lokt

of) AlEo] aTH4 0 2 Yot WS mrefels A
7F APE A} Ha et al.(2011)= A& A-8of A
Aoz B3t gl =AFofA °

etz $1sf 1F A5 W EQF Z oot At A
A7 Ao [z FFS AT AT At
m2H, AFAT =3} A] EQF Zol= 2F 20 em A
7} Aoy, AL UAAE 7L 7ottt B

1
ol
X
2

Ao ATEL F2 Syl TS BT AL
B 7)ol FHS ol B BAO HEELL &
o BIS ZAIL, SA] AT ABL HYste] 4
% AFE SaAlshs PA o2 Ak Lot 84
EAS S AT ), cherst WA B 2 ANE
So) ok 0] B B, A%, 13 S v
Tolo] S EARE LA\ PP oR S
2 e ek A% Bk Aol oo £

= A 0 FEAe] e BERIN 94 BN



S XS FFAETe] T3 AAel o AFo] A R sis A Bt 61

38

—o— LC

36 4

34

324

30 4

28 4

26

Soil temperature (°C)

24

22 4

20 A

T T
14 28 42 56 70 84 98 112 (days)

Soil moisture contents (%)

10 T T T T T T T
14 28 42 56 70 84 98

b

"
112 (days)

Fig. 1. Changes in soil temperature and moisture contents in each experimental plot according to companion planting of lettuce
and herbs. Vertical bars represent standard error (SE) of the mean. a: soil temperature, b: soil moisture contents. LC:
lettuce control, LR: lettuce+rosemary, LM: lettuce+marigold, LK: lettuce+Korean perilla, LG: lettuce+garlic chives.
Different letters indicate significant differences at p € 0.05 using Duncan’s test. *: p { 0.01.
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Fig. 2. Changes in plant height and leaf length of lettuce in each experimental plot according to companion planting of lettuce
and herbs. Vertical bars represent standard error (SE) of the mean. a: plant height, b: leaf length. LC: lettuce control,
LR: lettuce+rosemary, LM: lettuce+marigold, LK: lettuce+Korean perilla, LG: lettuce+garlic chives. Different letters
indicate significant differences at p € 0.05 using Duncan’s test. *: p  0.01.
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Fig. 3. Changes in leaf width and number of leaves of lettuce in each experimental plot according to companion planting of
lettuce and herbs. Vertical bars represent standard error (SE) of the mean. a: leaf width, b: number of leaves. LC:
lettuce control, LR: lettuce+rosemary, LM: lettuce+marigold, LK: lettuce+Korean perilla, LG: lettuce+garlic chives.
Different letters indicate significant differences at p € 0.05 using Duncan’s test. *: p { 0.01.
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Fig. 4. Changes in number of pest feeding traces of lettuce
in each experimental plot according to companion
planting of lettuce and herbs. Vertical bars represent
standard error (SE) of the mean. Measurements

were taken at two-week intervals after planting.

LC: lettuce control, LR: lettuce+rosemary, LM:
lettuce+marigold, LK: lettuce+Korean perilla, LG:
lettuce+garlic chives. Different letters indicate

significant differences at p € 0.05 using Duncan’s test.
* p<0.01.
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Fig. 5. Changes in leaf fresh weight of lettuce in each
experimental plot according to companion planting of
lettuce and herbs. Vertical bars represent standard
error (SE) of the mean. Measurements were taken
at two-week intervals after planting. LC: lettuce
control, LR: lettuce+rosemary, LM:
lettuce+marigold, LK: lettuce+Korean perilla, LG:
lettuce+garlic chives. Different letters indicate
significant differences at p<0.05 using Duncan’s test.
* p<0.01.
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Fig. 6. Changes in fresh weight and dry weight of lettuce in each experimental plot according to companion planting of lettuce
and herbs. Vertical bars represent standard error (SE) of the mean. a: fresh weight, b: dry weight. LC: lettuce control,
LR: lettuce+rosemary, LM: lettuce+marigold, LK: lettuce+Korean perilla, LG: lettuce+garlic chives. Different letters

indicate significant differences at p { 0.05 using Duncan’s test.
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