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Recommendation of the Amount of Nitrogen Top Dressing based on
Soil Nitrate Nitrogen Content for Leaf Perilla (Perilla frutescens)
under the Plastic Film House

Seong-Soo Kang, Ju-Young Lee, Jwa-Kyung Sung, Hyo-Young Gong, Hyung-Jin Jung,
Chang-Hwan Park', Yeo-Uk Yun’, Myung-Sook Kim, and Yoo-Hak Kim*

Soil & Fertilizer Management Division, National Academy of Agricultural Science, RDA, Suwon, 441-707, Korea
IDepartment of Functional Crop, NICS, RDA, 1085 Neidong, Miryang 627-803, Korea
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This study was conducted to recommend nitrogen (N) top dressing based on soil nitrate content for leaf perilla
under forcing culture in Gumsan-gun and Milyang-si. Experimental design was the randomized complete
block design for five N fertilization levels and conventional fertilization. Dry weight, nitrogen uptake, and the
node number of leaf perilla were measured and soil nitrate contents were analyzed monthly. The amount of
nitrogen uptake for growth of a node with two leaves was 2.2 kg 10a” for Gumsan site and 3.5 kg 10a” for
Milyang site. Lower level of soil nitrate N concentration for standard N fertilization was determined as 10 mg
kg'1 for both sites. Soil depth, bulk density, utilization rate of soil nitrate N, and the amount of N uptake for
growth of a node with two leaves were considered for calculation of upperlevel of soil nitrate N concentration.
The upper levels of soil nitrate N concentration for no N fertilization were determined as 30 mg kg'1 for
Gumsan site and as 40 mg kg'1 for Milyang site. Consequently the recommendation equations for the N top
dressing were Y=-0.157X+4.71 for Gumsan site and Y=-0.1667X+6.6667 for Milyang site.
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Table 1. Physico-chemical properties of surface soil for the experimental sites.

Exch. Cation Particle size distribution

Site ECT OM*  NOyN  NHyN Avail. P,Os CEC' :
K Ca Mg Sand  Silt Clay

(1:5) dS m' gkg' mgke' mgke' mgkg' - cmol kg’ %
Gumsan 0.53 17.2 16.0 17 755 0.30 7.7 21 103 674 244 8.2
Milyang 0.09 17.5 5.0 3.0 507 0.16 6.4 12 144 430 425 145

TEC, Electrical conductivity; iOM, Organic matter;

SCEC, Cation exchange capacity.

Table 2. Treatment levels of compost and nitrogen fertilizer.

Gumsan Milyang
Treatment Basal fertilization Top dressing Basal fertilization Top dressing
Compost Nitrogen Nitrogen Compost Nitrogen Nitrogen
kg 10a"
N-0% 1,000 0 0 2,000 0 0
N-50% 1,000 2.0 47 2,000 23 53
N-100% 1,000 4.0 94 2,000 4.5 10.5
N-150% 1,000 6.0 14.1 2,000 6.8 15.8
N-200% 1,000 8.0 18.8 2,000 9.0 21.1
Conventional 2,000 0 20.8 2,000 3.1 31.3
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Fig. 1. Changes in a node number of leaf perilla at Gumsan
(A) and Milyang (B) sites treated with different nitrogen
levels.
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Fig. 2. The cumulative nitrogen uptake of leaf perilla at
Gumsan (A) and Milyang (B) sites treated with different
nitrogen levels.
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Fig. 3. The amount of nitrogen uptake per one node growth
of leaf perilla at Gumsan (A) and Milyang (B) sites treated
with different nitrogen levels.
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Table 3. Recommendation of nitrogen top dressing for a node of leaf perilla based on soil nitrate concentration.

Nitrogen fertilization rate for

i Pl i Recommendati NOs-N i il
Site ant density dation type O:-N in. so1 a node of leaf perilla growth
mg kg’ N kg 102"
No nitrogen 30 0
Gumsan 7.8 x 11 cm Standard 10 3.14
Regression 10~30 Y =0157X" + 471
No nitrogen 40 0
Milyang 5 x 115 em Standard 10 5.0
Regression 10~40 Y =-0.1667X + 6.6667
"X means soil nitrate nitrogen content (mg kg').
Y means nitrogen fertilization rate (N kg 10a'1) for a node of leaf perilla growth.
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Fig. 4. Temporal changes in soil nitrate nitrogen concentration at Gumsan (A) and Milyang (B) sites treated with different

nitrogen levels.
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