FEAFEHA AsA AE 2007)
Korean Journal of Environmental Agriculture Vol. 26, No. 3, pp. 223-227

EQko| TMEY TSt

*

114
I'-I)l

HE - s
AAFTA A E
(20073 6¥ 21¥ #

YT
&

e IS

Sst 20[2| EA AlH|E AMH
=Y - 24s| - el
o VzEgsty s3gE Faska
T, 2007 7€ 249 )

Recommendation of Nitrogen Fertilization for Cucumber from Relationship between

Soil Nitrate Nitrogen and Yield

Tae-Jun Lim’, Soon-Dal Hong", Seung-Heui Kim, and ]m-Myeon Park (Horticultural Soil Management Team,
National Horticultural Research Institute, Suwon 441-440, Korea, )Department of Agricultural Chemistry, Chungbuk

National University, Cheongju 361-763, Korea)

ABSTRACT: This study was carried out to establish the reasonable level of nitrogen (N) fertilization based
on soil nitrate nitrogen (NOs-N) content for cucumber (Cucumis sativus L.) under plastic film house. Cucumber
plants were cultivated with standard and free N fertilization in eight soils which had various amounts of
NOs-N ranging from 67 to 343 mg/kg. The yield of cucumber was in the range of 1006 to 2369 g/plant,
depending on the nitrogen supplying capability of soils. The amount of NOz-N in the soil was negatively
correlated with agronomic efficiency (AE) and N use efficiency (NUE). The critical level of soil NOs-N
content for cucumber in N free fertilization was found to be about 260 mg/kg in Cate-Nelson analysis of
variance between soil NO;-N and AE or NUE. Also the same critical soil NO;-N content was found in the
yield and amount of N uptake of cucumber under N free fertilization. A standard N fertilization was required
when soil NO;-N content was below 70 mg/kg. The optimal application rate of N fertilizer for cucumber
in the soils containing NOs-N between 260-70 mg/kg could be recommended by the equation Y=-1.032X+
269.2 (Y: N fertilization rate, kg/ha; X: soil NOs;-N content, mg/kg).
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Table 1. Chemical properties of experimental soils
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Fig. 1. Yield of cucumber in fertilization and no fer-
tilization plots under various NO;-N content of soils.

Soil Soil pH EC OM NO:N  POs Ex. cation (cmol./kg) CEC
No  Texture' (15 (dS/m) (g/kg) (mg/kg) (mgky) K Ca Mg  (cmol/kg)

1 L 6.7 1.02 55 67 3135 1.16 7.03 2.83 143

2 SL 6.8 1.25 19 96 2098 0.73 6.72 1.92 10.0

3 SL 59 144 38 119 2252 114 497 171 104

4 SL 6.7 2.58 18 164 3184 188 472 1.59 83

5 L 63 225 59 189 3213 1.60 8.10 313 15.7

6 SL 6.0 340 23 204 1695 1.03 6.25 1.77 9.0

7 SL 5.9 3.87 33 287 1921 127 6.53 2.00 10.1

8 SL 6.1 474 27 343 1858 1.20 6.43 1.99 9.6

L Loam, SL: Sandy Loam
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Fig. 2. Relationship between NOs-N content in soils and
agronomic efficiency.
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Fig. 3. Relationship between NOs-N content in soils and
N recovery efficiency.

Table. 2. Determination for maximization of R* in a one-way analysis of variance of agronomic efficiency and N

recovery efficiency

Soil Soil Agronomic efﬁciencyT

N recovery efﬁciencylL

No test N Yfer Ycon AYmax Class SS R Nfer Necon AYmax Class S8 R

mg/kg = - g/plant —--— g/plant ———-

8 343 2,313 1,765 548 1.28 0.95 0.33

7 287 2,145 1,606 539 186,208 0.57 1.16 0.84 0.32 0.238 0.727

6 204 2,872 1,738 1,104 147982 045 147 091 0.56 0.233 0.712

5 189 3,316 1,952 1,364 80,802 025 1.58 0.92 0.66 0.192 0.585

4 169 2477 1,742 735 176,487  0.53 1.51 0.90 0.61 0214 0.652

3 119 3,012 1,548 1,464 108,542 0.33 1.68 0.77 091 0.080 0.243

2 96 2,704 1,197 1,507 20,761 0.15 1.45 0.64 0.81 0.028 0.086

1 67 2,775 1,230 1,545 141 0.63 0.78

"Yeer, yield response to standard fertilizer applications; Ycon, yield response to no fertilizer.
*Nier, nitrogen uptake applied as standard fertilizer applications; Ncon, nitrogen uptake of no fertilizer.
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Fig. 4. Cucumber yield response to various soil NO,;-N
contents in no N fertilization plots.
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Fig. 5. N-uptake of cucumber corresponding to various
soil NOs-N contents in no N fertilization plots.
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Table. 3. Statistical analysis for yield of cucumber grown
in soils of various NO;-N contents with no fertilization

Duncan's multiple range test (DMRT) ANOVA

1 NOw Yiel

Sczﬁl gl\}i;)N (g/pel ai 0 F value Pr>F
7 2,774 022 088
96 2,703*
119 2,912°
169 2,688°
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