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Effect of Drip Irrigation Level on Soil Salinity and Growth of Broccoli
(Brassica oleracea L. var. italica) in Saemangeum Reclaimed Tidal Land
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Lee Suhwan, Oh Yangyeol, Lee Sanghun, and Lee Geonhwi
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Abstract. The objective of this study was to investigate the effect of drip irrigation level on soil salinity and growth
of broccoli (Brassica oleracea L. var. italica) at the ‘Saemangeum Reclaimed Tidal Land” from April to June, 2015.
Drip irrigation was conducted at 1.5, 3.0 and 6.0mm-day' level for reduction of resalinization in the plastic vinyl
house using 10cm spacing drip irrigation tape. At harvesting stage, the average EC of surface soil was 10.9dS'm™ for
1.5mm-day™, 11.5dS'm™ for 3.0mm-day™" and 5.1dS'm™ for 6.0mm-day™' and was significantly reduced by 52~56%
in 6.0mm-day' treated plot compared to those in 1.5 and 3.0mm-day™' plots. The fresh bud weights of 1.5, 3.0 and
6.0mm-day™ treatment plots were 60.9, 129.1 and 371.3g-plant”, respectively. The estimated soil EC for 50% yield
reduction was 7.6dS'm™ and the desalinization depth by drip irrigation was 30~40cm in soil profile. The total amount
of drip irrigation water was estimated to be 422mm and the daily drip irrigation level was 6.0mm-day™' for the pre-
vention of resalinization during the broccoli growing period at the ‘Saemangeum Reclaimed Tidal Land’. Our results
suggested that drip irrigation shows effectiveness on the lowering the soil salinity according to the drip irrigation
quantity but it needs more research on this study because dynamics of salts in soil can vary with many factors such
as soil physico-chemical properties and seasonal climate.
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Table 1. The characteristics of soil used in this experimental field.
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5=
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Eryon S, EY & et Fas4e d
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2 EC: electric conductivity
¥ OM: organic matter
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Fig. 1. Average EC of surface soil at harvesting stage according to
the drip irrigation level at the ‘Saemangeum reclaimed tidal

land’.
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Fig. 2. Average water content of surface soil at harvesting stage
according to the drip irrigation level at the ‘Saemangeum
reclaimed tidal land’.
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Fig. 3. Average EC of soil in each depth according to the drip irri-
gation level at the ‘Saemangeum reclaimed tidal land’.
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Table 2. Effect of drip irrigation level on the growth of broccoli at the ‘Saemangeum reclaimed tidal land’.

Irrigation Plan Diameter Fresh weight Largest leaf Dry matter
level height of head (g-plant”) (cm) ratio
(mm-day™') (cm) (cm) Total Head Length Width (%)
1.5 41.2 b* 52b 447 b 609 b 38.6 b 233 b 17.6 a
3.0 448 b 73D 581 b 129.1 b 426 b 233 Db 14.6 b
6.0 533 a 144 a 1,097 a 3713 a 539 a 27.6 a 10.6 ¢

“In the same column, significant differences according to Tukey’s HSD at P = 0.05 levels are indicated by different letters after one way

ANOVA.

Table 3. Effect of drip irrigation level on the inorganic contents of broccoli at the ‘Saemangeum reclaimed tidal land’.

Irrigation level

Plant part (mm-day") N K Ca Mg Na
(kg dry wt)
Leaf 1.5 422 v 37.1b 9.0b 41b 136 b
3.0 414 b 4120 11.0b 4.4 ab 153 b
6.0 45.0 a 50.7 a 149 a 45a 18.1 a
1.5 572 a 355a 2.1a 1.8a 37a
Bud 3.0 543 a 395a 23a 20a 43 a
6.0 526 a 41.1 a 22a 1.7 a 40a

“In the same column, significant differences according to Tukey’s HSD at P = 0.05 levels are indicated by different letters after one way

ANOVA.
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Fig. 4. Relationship between EC of surface soil and fresh head
weight of broccoli at the ‘Saemangeum reclaimed tidal land’.
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