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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 (Tagetes 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.
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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.
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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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