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Effect of Fused Superphosphate Levels in Various Root Media
Containing Micronutrient Mixes on Growth of
Marigold Plug Seedlings

Jong Myung Choi
Division of Hort. & Landscape Architecture, Paichai University, Daejeon 302-735, Korea

. Abstract. Objective of this research was to determine the effect of application level of fused superphosphate
(FSPP) in root media containing granular micronutrient fertilizers (MF) on growth of marigold ‘Orange boy’ in
plug culture. To achieve this, three granular micronutrient mixes such as MF 1, MF 2, and MF 3 were pro-
duced and incorporated into three root media, peatmoss+composted pine bark (1:1, v/v, PB),
peatmoss+composted rice-hull (1:1, v/v, PR), and peatmoss+composted saw-dust (1:1, v/v, PS), at a rate of
0.3 g-L"'. Elevated application level of FSPP in PS medium containing each of MF resulted in increase of
plant growth such as plant height, plant width, stem diameter, fresh weight and dry weight at 35days after sow-
ing. The dry weight in the treatment of MF 1, MF 2, MF 3, and control fertilized with 9.0 g+ L' of FSPP were
0.066¢g, 0.103g, 0.077g, and 0.095g per plant, respectively. These results indicated that each of MF affected
marigold plug seediings differently. The application level of FSPP resulted in the heaviest fresh and dry weight
in PR medium were 9.0g-L'in MF 1,3.0g-L" in MF 2, 9.0 g-L™' in MF 3, and 6.0 g- L™ in control. Ele-
vated application level of FSPP in PB medium containing each of the micronutrient mix increased fresh and
dry weight. The general trends in response of plant growth to elevated FSPP were linear and quadratic. The dry
weight in the treatment of MF 1, MF 2, MF 3, and control fertilized with 9.0 g-L™"' of FSPP in PB medium
were 0.131g, 0.104g, 0.137g, and 0.111g per plant at 35days afier sowing. These results indicated that MF 1
and MF 3 performed better than MF 2 and control treatments in growth of marigold plug seedlings.
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Table 1. Blending ratio of various salts based on weight percentage to produce slow-release micronutrient fertilizers (MF).

Micronutrient

mix N32B507 CuO FCQO'_; MnSO. MI'102 MOO3 Zn0O Ca3(PO4)2 P205 S102 CaC03
MF 1 157 41 417 72 0 01 6l 0 206 5.0

MF 2 10 35 0 15 02 5 20 0 5

MF 3 10 5 35 15 0 0.2 5 5 0 5 20
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Table 2. Effect of micronutrient mixes and fused superphospahte (FSPP) as pre-planting fertilizer in peatmoss + composted
saw-dust (1:1, v/v) root media on growth of plug seedlings of marigold ‘Yellow boy’ at 35days after sowing.

Micronutrient Level of Pl@t Pl.ant S tem Number Frc'esh D_ry
mix? FSP~I]’ height width diameter of leaves weight weight
(gL”) (cm) (cm) (mm) (g/plant) (g/plant)
Control 0.0 29.8 ¢ 343¢ 0.11¢ 20.7b 0.185¢ 0.031b
3.0 297¢ " 342¢c¢ 0.12¢ 239b 0212¢ 0.033b
6.0 424b 53.1b 0.16 b 329a 0.447b 0.069 ab
9.0 530a 63.1a 0.18a 379a 0.700 a 0.095a
Linear * %Kk Aok ok dodek Ak F*kk *%
Quadratic %%k kkk ddek dkk kkk *%
MF 1 0.0 35.0ab 41.1b 0.13a 31.2ab 0.251b 0.047b
3.0 342 ab 40.8b 0.13a 340a 0279b 0.045b
6.0 315b 3770 0.13a 26.2b 0.285b 0.053 ab
9.0 40.1a 50.8a 0.15a 29.2 ab 0451 a 0.066 a
Linear NS NS NS NS *Ak *ok
Quadratic NS * NS NS rAk **
MF 2 0.0 353¢ 251¢ 0.12¢ 18.1¢ 0.164 ¢ 0.043 b
3.0 272d 3976 0.16b 30.8 ab 0.309b 0.059b
6.0 45.1b 650a 0.19a 27.6b 0.648 a 0.100 a
9.0 544 a 623a 0.19a 319a 0.729 a 0.103 a
Linear # ok A%k &%k * &k kkk Kk dk
Quadratic ok ok *kk S 23 kkk kK *%
MF 3 0.0 198 ¢ 33.7b 0.13b 249b 0.165b 0.032b
3.0 23.8bc 37.0b 0.13b 26.8b 0236 b 0.045b
6.0 284 b 37.0b 0.12b 259b 0.281b 0.039b
9.0 47.0a 57.0a 0.17a 349a 0.553 a 0.077 a
Linear A kok ek k %k %k EE 23 Kk *
Quadratic 2k A%k odeok e kok Fokk *
Significance * *% NS NS * Kok

(Micronutrint mixes)

“Incorporation rate of all micronutrient mixes were 0.3 g-L™.

YMean separation within a column for each micronutrient mix by Duncan's multiple range test at P = 0.05.

NS, #** ¥ *

"'Non significant or significant at P < 0.001, 0.01, and 0.05, respectively.
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Table 3. Effect of micronutrient mixes and fused superphospahte (FSPP) as pre-planting fertilizer in peatmoss + composted
rice-hull (1:1, v/v) root media on growth of plug seedlings of marigold ‘Yellow boy’ at 35days after sowing. :

. . Level of Plant Plant Stem Fresh
miiﬁ"“‘lt”em FSPP height width diameter g}‘g‘g weight w]zirgyht
(gL (cm) (cm) (mm) (g/plant) (g/plant)
Control 0.0 777 702 a 1.92b 30.2b 0.67c¢ 0.078 a
3.0 80.7b 67.2a 1.87b 32.0b 0.69 ¢ 0.077 a
6.0 91.7a 74.8 a 2.03a 373 a 1.12a 0.087 a
9.0 80.5b 69.8 a 2.36a 319b 0.90b 0.085a
Linear NS NS NS NS *k NS
Quadratic ** NS NS ** ** NS
MF 1 0.0 588 ¢c 64.3a 1.81a 30.3 ab 0.60b 0.066 b
3.0 67.5b 69.3a 1.86 a 32.9ab 0.72 ab 0.085 ab
6.0 71.5a 67.5a 1.81a 289b 0.77 a 0.092a
9.0 779 a 68.7a 1.89a 348a 0.81 a 0.100 a
Linear Ak NS NS NS *x **
Quadratic *ok NS NS NS *ok *%
MF 2 0.0 759a 743 a 193 a 38.0a 0.71 a 0.073 ab
3.0 69.8 ab 76.1a 1.93a 369a 0.77 a 0.081a
6.0 70.8 ab 745a 193 a 37.1a 0.72a 0.076 ab
9.0 63.6b 62.7b 1.93a 32.1a 0.55b 0.065b
Linear ** ** NS NS * NS
Quadratic * ** NS NS *k *
MF 3 0.0 76.1 ab 773 a 2.03a 42.1a 0.82b 0.112a
3.0 73.7b 854a 196 a 3120 0.82b 0.118 a
6.0 843a 80.3 a 2.08a 329b 1.10a 0.121 a
9.0 81.6 ab 80.0a 2.07a 444 a 1.12a 0.126 a
Linear NS NS NS NS *okk NS
Quadratic NS NS NS *kx oty NS
Significance NS NS NS NS NS NS

(Micronutrient mixes)

“Incorporation rate of all micronutrient mixes were 0.3 g-L™".

YMean separation within a column for each micronutrient mix by Duncan's multlple range test at P = 0.0S5.

NS, ¥k ok *

"Non significant or significant at P < 0.001, 0.01, and 0.05, respectively.
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Table 4. Effect of micronutrient mixes and fused superphospahte (FSPP) as pre-planting fertilizer in peatmoss+composted
pine bark (1:1, v/v) root media on growth of plug seedlings of marigold ‘Yellow boy’ at 35days after sowing.

Micronutrient Level of Pl?\nt P!ant .Stem Number Fr?Sh D.ry
Mix? FSPP height width diameter of leaves weight weight
(&L (cm) (em) (mm) (g/plant) (g/plant)
Control 0.0 589¢Y 453 ¢ 0.15b 23.7b 038¢ 0.075b
) 3.0 72.6b 543b 0.18a 335a 0.68b 0.115a
6.0 75.7b 68.7a 0.19a 329a 0.76 ab 0.111a
9.0 819a 67.7a 0.19a 323a 083 a 0.120a
Linear X 23 *kk sk kK sk *
Quadratic Kk Hkk dk% kkk L 2 3 *%
MF 1 0.0 683 b 483 b 0.17a 282b 047b 0.094 b
3.0 593¢ 39.1¢ 0.15b 23.0¢c 032¢ 0.085b
6.0 86.7a 673 a 0.18a 329a 071a 0.131a
9.0 80.5a 739a 0.19a 328a 083a 0.131a
Linea]- kkk kg * &% kkk k%
Quadratic Fkk Fkk & % % % Fkk *
MF 2 0.0 53.1b 43.1¢ 0.16 ¢ 3330 0.39¢ 0.057b
3.0 694 a 58.1b 0.18b 32.1b 0.58b 0.082 ab
6.0 67.5a 63.0b 0.18b 3520 0.64 b 0.070 b
+ 9.0 69.1a 77.1a 0.20a 450a 0.86a 0.104 a
Linear k% Kk dokk Hkk E2 13 *
Quadratic dk * %k % %k %k ko seokk NS
MF 3 0.0 732a 63.8 bc 0.18a 34.1b 0.63 ab 0.090 b
3.0 672a 58.1¢ 0.17a 340b 0.58b 0.083b
- 6.0 76.7 a 74.6 ab 0.19a 42.1a 0.85a 0.101b
- 9.0 772a 76.7 a 0.19a 413 ab 0.84a 0.137a
Linear NS ** NS * * **
Quadratic NS * NS * NS *okok
Significance
(MgiI;ronutrient mixes) NS NS NS NS NS NS

ZIncorporation rate of all micronutrient mixes were 0.3 gL
YMean separation within a column for each micronutrient mix by Duncan's multiple range test at P = 0.05.
NS.******Non significant or significant at 7 < 0.001, 0.01, and 0.05, respectively.
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Table 5. Analysis of variance for crop growth parameters in three root media fertilized equal amount of fused superphos-
phate and micronutrient mixes with a completely randomized design.

Growth parameter Source df Mean square F value P>F
Main effect 3 3114.7 14.90 0.0000
Plant
height Error 44 208.5
Total 47
Main effect 3 1284.9 7.35 0.0004
Plant
width Error 44 174.8
Total 47
Main effect 3 5.749 14.32 0.0006
Crown Error 4 0.401
diameter
Total 47
Main effect 3 103.1 3.65 0.0196
Number of Error 44 283
leaves
Total 47
Main effect 3 0.306 6.22 0.0013
Fresh Error 44 0.049
weight
Total 47
Main effect 3 0.004 7.23 0.0005
Dry Error 44 0.00057
weight
Total 47
Degree of freedom.
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