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Changes in Crop Growth and Nutrient Concentrations of Tissue and Soil
Solution in Raising of Hot Pepper Plug Seedlings as Influenced by Various

Pre-planting Nitrogen Levels Incorporated into a Inert Medium
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Abstract. Investigation of the optimum levels of pre-plant nitrogen for raising of hot pepper (cv. Nokkwang) plug seed-
lings was the objective of this research. To achieve this, the pre-plant nitrogen levels were varied to 0, 100, 250, 500,
750, 1,000, and 1,500 mg-L! and the other essential nutrients were controlled to equal concentrations in all treatments.
All the fertilizers were added during the formulation of the mixed medium of coir dust, peatmoss, and perlite with the
ratio of 35, 35, and 30% (v/v/v). The root medium containing pre-plant fertilizer was packed into 50-cell plug trays and
seeds were sown. The measurement of pH and EC in every week, soil solution analysis for nutrients in week 0, 3, and 7
and growth measurements as well as tissue analysis for nutrient contents in week 7 were conducted. The pHs measured
before seed sowing did not show significant differences, but the differences among treatments became significant as
seedlings grow bigger. The soil solution ECs were significantly different among treatments in week 0 and these differ-
ences were diminished by degrees after week 3, resulting in no significant differences among treatments in week 7. The
trends in changes of NH,;-N, NO;-N, and other the macro-element concentrations in soil solution of root media were
similar to those of ECs. The treatments of 500 and 750 mg-L™! N were more effective than other treatments on seedling
growth. The seedling growths in the treatments containing higher N than 1,000 mg-L™! and control were severely sup-
pressed. The elevated pre-plant N concentrations in the root medium resulted in the increase of tissue N contents. The
treatments of 500 and 750 mg-L™' N shown the highest seedling growths had 5.13% and 5.31%, respectively, in tissue N
contents based on the dry weight of above ground tissue at week 7. The results of this study indicated that the optimum
level of pre-plant N is 500 to 750 mg-L"! for the raising of hot pepper plug seedlings.
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Table 1. Total porosity, container capacity, air-filled porosity, bulk density, easily available water, and buffering water of the medium used

for the experiment.

Total porosity Container Air-filled Bulk density Easily available Buffering water
(%) capacity (%) porosity (%) (grem™) water (%) (%)
824 62.7 19.7 0.10 36.0 5.5
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Table 2. The kinds of pre-planting nutrient charge fertilizers and their amounts incorporated during formulation of the mixed medium of

coir dust, peatmoss, and perlite with the volume ratios of 35, 35, and 30%, respectively.”

Kinds and amounts of fertilizers

N treatments

L") 0 100 250 500 750 1,000 1,500
Dolomite 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Fused-superphosphate 0.40 0.40 0.40 0.40 0.40 0.40 0.40
CaCl,2H,0 0.29 0.29 0.29 0.29 0.29 0.29 0.29
MgSO, 0.24 0.24 0.24 0.24 0.24 0.24 0.24
KCl 0.37
KNO; 0.51 0.51 0.51 0.51 0.51 0.51
NH4NO; 0.09 0.51 1.23 1.95 2.66 4.10
Micro-nutrient mix 2.00 2.00 2.00 2.00 2.00 2.00 2.00
“This table was also shown in the manuscript written by Sung et al. (2016).
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Fig. 1. Changes in pHs of the root media during the raising of hot
pepper seedlings as influenced by various amounts of nitrogen
(mg-L") incorporated as pre-planting fertilizer into the mixed
medium of coir dust, peatmoss, and perlite with the volume
ratios of 35, 35, and 30%, respectively.
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Fig. 2. Changes in the ECs of root media during the raising of hot
pepper plug seedlings as influenced by various amounts of
nitrogen (mg-L™") incorporated as pre-planting fertilizer into the
mixed medium of coir dust, peatmoss, and perlite with the vol-
ume ratios of 35, 35, and 30%, respectively.
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Fig. 3. Changes in the root medium concentrations of NH,-N and NO3-N during the raising of hot pepper plug seedlings as influenced by
various amounts of nitrogen (mg-L™") incorporated as pre-planting fertilizer into the mixed medium of coir dust, peatmoss, and perlite
with the volume ratios of 35, 35, and 30%, respectively.
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Fig. 4. Changes in the macro-element concentrations of root media during the raising of hot pepper plug seedlings as influenced by vari-
ous amounts of nitrogen (mg-L™") incorporated as pre-planting fertilizer into the mixed medium of coir dust, peatmoss, and perlite with

the volume ratios of 35, 35, and 30%, respectively.
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Table 3. Influence of various amounts of nitrogen incorporated as pre-planting fertilizer into the mixed medium of coir dust, peatmoss,
and perlite with the volume ratios of 35, 35, and 30%, respectively, on the growth of hot pepper plug seedlings 7 weeks after sowing in

50-cell plug trays.

W0 b widh e wan Mool SPAD LR
(cm) (cm) (cm) (cm) (2 (2
0 22.8 13.9 6.7 11.8 43.2 4.5 0.58
100 21.3 14.9 6.7 3.6 11.8 48.3 4.5 0.58
250 23.0 15.8 7.8 4.0 12.1 49.1 5.5 0.71
500 243 16.3 7.8 4.2 12.5 534 6.3 0.76
750 23.7 16.6 8.0 12.6 55.1 6.2 0.78
1,000 19.6 16.1 7.5 44 12.0 58.2 5.0 0.61
1,500 16.5 14.9 6.8 3.7 11.8 59.2 4.2 0.50
F—Sigmﬁcance‘ &k k koksk koksk sk * &k k koksk ksksk
Linear ok * NS HHE NS ok NS NS
Quadratic &k k skoksk skoksk kskk k% &k k koksk ksksk

NS, * # fik
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Nonsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.
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Fig. 5. Growth of hot pepper seedlings 7 weeks after seed sowing in 50-cell plug trays as influenced by various amounts of nitrogen
incorporated as pre-planting fertilizer into the mixed medium of coir dust, peatmoss, and perlite with the volume ratios of 35, 35, and
30%, respectively (A: 0, B: 100, C: 250, D: 500, E: 750, F: 1,000, and G: 1,500 mg-L ).

Table 4. Influence of various amounts of nitrogen incorporated as pre-planting fertilizer into the mixed medium of coir dust, peatmoss,
and perlite with the volume ratios of 35, 35, and 30%, respectively, on the tissue nutrient contents of hot pepper plug seedlings based
on the dry weight of whole above ground plant tissue 7 weeks after sowing in 50-cell plug trays.

N T-N P K Ca Mg Na Fe Cu Mn Zn
(mg'L™) 75 ) W
0 2.28 0.37 6.96 091 0.62 0.14 200.1 12.9 291.1 63.7
100 4.13 0.44 7.29 1.02 0.83 0.16 180.9 15.7 339.7 80.5
250 4.62 0.34 5.94 0.96 0.75 0.13 163.0 11.2 282.5 81.5
500 5.13 0.39 7.21 0.87 0.80 0.15 182.5 11.1 331.8 66.2
750 5.31 0.31 475 0.86 0.64 0.11 156.7 6.7 240.5 65.2
1,000 5.88 0.31 498 0.87 0.62 0.10 152.8 6.6 254.7 74.1
1,500 6.25 0.36 4.53 0.82 0.53 0.10 162.6 6.7 212.0 71.4
F-significance ** NS *x NS *x HoAk NS ** * NS
Linear koksk NS &k k * * skoksk * kkk kk NS
Quadratic sdoksk NS *3k * k3% sdoksk NS skeskosk * NS

NG, * o ek

ANFS 3EE o 13 a1 SHE K 7]
HZ E3EEs AaEEs 5008 750mel'g FHI=
Zlo] viEAlsitial ddsigltt.

35 3F 77 $oll FESE 2SR A FrldA
ShkS BAEE Adl(Table 4), A AJHIGF0] Zolds
2 TNo| sopar, Fx8]9] 2.28%o1 HIdl 1,500mg L
AT E 6.25%= FAFRCH, 0.1% T A
9 2z A3 AVE AEet] AEe] FHEes &
AR} Table 300 YERH nle} o] A4 AMIGE
5007} 750mg L2 28 Ao o] 7FE -
319aL, o5 A9 AEF| 71%3 Al z+

4y o ¥ M
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Nonsignificant of significant at p < 0.05, 0.01, and 0.001, respectively.
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