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Effect of Root Medium Formulations on Growth and
Nutrient Uptake of Hot Pepper Plug Seedlings
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Abstract. This research was conducted to evaluate the effect of root medium formulations on growth and
nutrient uptake of hot pepper ‘Knockgwang’ in 72-cell plug trays. To achieve this, the nine root media were
formulated by adjusting blending rate of perlite (PL) to coir (CO), peatmoss (PM) or coir+peatmoss (5:5, v/
v, COPM). Then, the growth characteristics and tissue nutrient contents were determined at 35 and 70 days
after sowing. The elevated blending rate of PL to CO increased fresh and dry weight of hot pepper at
35 days after sowing. The treatments of 20% in blending rate of PL to PM or that of 0% to COPM pro-
duced the highest fresh and dry weight among perlite treatments of PM or COPM. The results of crop
growth at 70 days after sowing also showed similar trends to those of 35 days after sowing. The elevated
blending rate of PL to CO or PM decreased tissue P,Os and K contents and increased Ca and Mg contents at
35 days after sowing, With the equal blending rate of perlite, the plant tissue grown in CO had higher K con-
tents and lower N, Ca and Mg contents than those in PM and COPM. The elevated blending rate of perlite
in three organic matter also decreased tissue P,Os and K contents at 70 days after sowing, but Ca and Mg
contents were the highest in the treatment of 20% PL in CO, 40% PL in PM and 40% PL in COPM among
perlite treatments in each organic matter.
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Fig. 1. Effects of coir, peatmoss, or coir+ peatmoss (5:5, v/
v) as a root medium component and blending rate of per-
lite on soil physical properties of root media prepared for
seedling growth of hot pepper ‘Knockgwang’ in plug
trays. See the “Materials and Methods” for treatment
description. Abbreviations: CO, coir dust; PM, peatmoss;
CO+PM, coir+peatmoss(5:5, v/v); PL 0, perlite 0%; PL
20, perlite 20%; PL 40, perlite 40%.
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Table 1. Effects of coir, peatmoss, or coir+peatmoss (5:5, v/v) as a root medium component and blending rate of perlite on
soil chemical properties of root media prepared for seedling growth of hot pepper ‘Knockgwang’ .

Perlite EC NH;-N NO;-N P05 K Ca Mg
(%) pH @smh (mgL™")
Coir (4)
0 6.69 3.83 606.3 0.25 8.8 58.2 11.5 160
20 6.82 3.62 664.7 0.35 9.9 57.9 104 144
40 7.13 3.02 519.7 0.22 10.4 56.3 9.9 110
Peatmoss (B)
0 5.01 1.88 763.4 1.03 11.2 477 142.2 559
20 5.39 2.17 1007.1 1.05 14.0 48.4 118.8 573
40 5.67 1.80 698.9 1.52 10.9 453 73.4 458
Coir + Peatmoss (1:1) (C)
0 5.65 3.08 938.8 1.03 12.3 55.7 50.2 314
20 5.97 2.88 686.8 0.66 12.0 56.0 48.4 297
40 6.29 2.55 713.0 0.71 10.6 54.2 42.0 277
Significance
A ** NS NS NS NS * NS NS
B *kk NS *rE NS NS NS * NS
C Hokk NS *rE NS NS NS NS NS
Perliteo Kk k *% Kk NS * ok ok *% *%
Perlite 20 EE 23 % %k % ok * NS ok k Kok ok *%k
Perlite 40 % %k *% ok sk k NS NS %%k kkk k%

“See the “Materials and Methods” for treatment description.

NSxx4%%%¥Non significant or significant at P < 0.001, 0.01, and 0.05, respectively.
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Table 2. Effects of coir, peatmoss, or coir+peatmoss (5:5, v/v) as a root medium component and blending rate of perlite on
growth characteristics of hot pepper “‘Knockgwang’ at 35 days after sowing in 72-cell plug trays.”

Perlite Plant height Plant width Stem diameter ~ Number of Fresh weight Dry weight
(%) (cm) (cm) (mm) leaves (g/plant) (mg/plant)
Coir (4)
0 475 6.10 1.82 6.08 0.46 382
20 5.18 6.61 2.17 6.17 0.53 474
40 6.03 7.05 2.10 6.33 0.66 63.0
Peatmoss (B)
0 7.03 8.22 2.08 6.64 0.70 78.1
20 7.32 8.51 2.07 6.92 0.85 823
40 6.78 8.13 2.07 7.03 0.70 75.8
Coir + Peatmoss (1:1) (C)
0 7.52 8.58 2.03 7.06 0.88 924
20 6.61 7.23 1.99 6.50 0.74 70.3
40 6.83 843 2.08 7.03 0.79 81.1
Significance
A skokk * Kk NS NS *kok Kok
B NS NS NS NS *kx NS
C Fkk *okk NS NS k% k%
PerliteO *kk EX 33 NS k% H%kk koK k
Perlite 20 HAk *kk NS NS *kk *d
Perlite 40 Ak R NS NS *ak Hokk

“See the “Materials and Methods” for treatment description.

NS.#xxx¥Non significant or significant at P < 0.001 and 0.01, respectively.
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Table 3. Effects of coir, peatmoss, or coir+peatmoss (5:5, v/v) as a root medium component and blending rate of perlite on
growth characteristics of hot pepper ‘Knockgwang’ at 70 days after sowing in plug trays.”

Perlite Plant height Plant width Stem diameter ~ Number of Fresh weight Dry weight
(%) (cm) (cm) (mm) leaves (g/plant) (mg/plant)
Coir (4)
0 17.1 10.8 2.80 10.3 2.32 224
20 18.2 11.1 3.06 11.0 2.49 252
40 18.9 11.9 3.24 11.4 2.71 298
Peatmoss (B)
0 18.5 11.1 3.08 11.4 2.50 296
20 18.7 10.8 3.19 11.2 252 299
40 18.2 10.6 3.12 11.8 2.40 280
Coir + Peatmoss (1:1) (C)
0 20.7 11.8 322 12.2 3.03 317
20 19.3 11.1 3.17 11.6 2.64 284
40 192 10.9 335 11.8 2.60 304
Significance
A *% dekok Aok ok *ok ok * ¥ * Kk
B NS * NS ** NS NS
C o ok * NS ok Hork
Perliteo 2% 2k 2k ko 3k * %k kkok * %k Aok ok
Perlite 20 Hohk NS * * * *k
Perlite 40 NS *aE * NS o *
“See the “Materials and Methods” for treatment description.
NS.#424%.%Non significant or significant at P < 0.001, 0.01, and 0.05, respectively.
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Fig. 2. Effects of coir, peatmoss, or coir+peatmoss (5:5, v/v) as a root medium component and blending rate of perlite on pB
and electrical conductivity in soil solution of root media at 35 (A) and 70 (B) days after sowing of hot pepper ‘Knockg-

wang’ in 72-cell plug trays.
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=
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Table 4. Effects of coir, peatmoss, or coir+peatmoss (5:5, v/v) as a root medium component and blending rate of perlite on
nutrient contents of hot pepper ‘Konckgwang’ based on dry weight of above ground plant tissue at 35 days after sowing in

72-cell plug trays.”

Perlite T-N P,05 K Ca Mg Fe Mn Zn Cu
(%) (%) (mgkg™)
Coir containing media (4)
0 2.81 2.77 5.75 0.41 0.27 4337 46.4 126.2 18.7
20 2.57 2.60 5.19 0.42 0.28 3173 57.0 115.8 11.9
40 1.74 2.13 5.12 0.50 0.35 285.2 415 96.3 10.6
Peatmoss containing media (B)
0 3.04 2.30 4.40 0.55 0.33 390.8 109.5 66.2 9.9
20 3.73 2.20 3.72 0.61 0.37 350.2 99.9 71.7 10.3
40 3.11 2.07 3.91 0.67 0.38 253.0 87.9 64.9 14.3
Coir + Peatmoss (1:1) containing media (C)
0 3.04 2.31 4.05 0.58 0.32 463.8 70.7 97.3 14.8
20 3.03 2.28 3.93 0.58 0.36 367.9 57.4 107.6 12.9
40 3.52 2.39 4.80 0.70 0.55 348.4 40.5 102.4 16.8
Significance
A NE}' EXx 3 EE % %% Fdde k% * %k %k NS
B NE NS kg k%% k% k% Kk k *kk *
C NE NS H% %%k % skek % kK sedeok kkk Ns
Perliteo NE * % %k k% k% kkk ok %k %k k%% NS
Perlite 20 NE %% Hkk sk k sk ok k% k *ok ok * k% *
Perlite 40 N'E k¥ Fkk ok k ok k ddk ko k%% NS

*See the “Materials and Methods” for treatment description.
YNot evaluated.

NS-#%*-+%-%Non significant or significant at 2 <0.001, 0.01, and 0.05, respectively.
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Table 5. Effects of coir, peatmoss, or coir+peatmoss (5:5, v/v) a root medium component and blending rate of perlite on
nutrient contents of hot pepper ‘Konckgwang’ based on dry weight of above ground plant tissue at 70 days after sowing in

72-cell plug trays.”

Perlite T-N P;0s K Ca Mg Fe Mn Zn Cu
(%) (%) (mgkg™)
Coir containing media (A)
0 2.00 0.51 5.50 0.79 0.11 262 33.6 61.9 16.2
20 1.80 0.51 5.31 0.92 0.14 186 332 62.9 15.2
40 1.57 0.37 4.50 0.74 0.08 198 26.3 51.6 14.4
Peatmoss containing media (B)
0 2.13 0.47 3.96 0.73 0.08 217 78.6 86.4 14.9
20 2.61 0.45 3.75 0.62 0.35 184 56.6 442 11.9
40 217 0.43 3.66 0.82 0.44 152 49.2 49.5 9.0
Coir + Peatmoss (1:1) containing media (C)

0 2.13 0.48 4.89 0.63 0.35 250 31.1 62.1 10.7
20 2.1 0.45 4.76 0.75 0.33 206 26.7 56.7 14.1
40 2.46 0.37 4.52 0.80 0.44 184 13.0 488 194
Significance
A NEY * ** NS NS NS *k NS NS
B NE NS NS NS ook NS Hokk NS Hokk
C NE * NS NS * NS *hk NS *kE
Perlite 0 NE NS *kk NS *kk NS ok NS *k
Perlite 20 NE NS ** NS ** NS *ork * *x
Perlite 40 NE NS ** NS *kk NS *rKk NS ok

*See the “Materials and Methods” for treatment description.

YNot evaluated.

NS.x#+.%%+Non significant or significant at P < 0.001, 0.01, and 0.05, respectively.
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