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The Selection Proper Materials to Develop Specialized Root Substrate
for Working with Bulb Onion Transplanter

Byeonggyu Min*, Injong ha, Jongtae Lee, Silim Choi, and Sangdae Lee

Gyeongsangnamdo Agricultural Research and Extension Services, Jinju 660-701, Korea

Abstract. In this study we investigated the suitability of horticultural main organic root substrate materials (peat-
moss, coir) for the development proper root substrate for working with bulb onion transplanter. We investigated seed-
ling sprout ratio, growth and characteristics (bulk density, root substrate cohesion) those are suitable for mechanical
transplanting by mixing with inorganic materials(red clay etc.). Although both seedling growth and root substrate
bulk density were similar in peatmoss and coir based root substrates, we found that peatmoss mixing had higher root
substrate cohesion compared to coir mixing. We assume that higher cohesion properties of peatmoss based root sub-
strate will give more weight of root part during mechanical transplanting of young onion seedlings in the field.
Because of this, we suggest that peatmoss is the appropriate ingredient for developing root substrates for working

with bulb onion transplanter.
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Table 1. Physical properties of the raw materials used in this study.
Category of material Material MOi?:;; ’rewiggtent Bu(llg(gl;n}s)lty Parti(:.ii?%ﬁty P"E‘?/:)ity
. Peatmoss 69.0 0.17 1.58 89.3
Organic
Coir 72.0 0.09 1.59 94.1
Vermiculite 32 0.12 2.54 95.5
Perlite 0.1 0.17 2.64 93.5
) Red clay 3.0 0.84 2.63 68.0
Inorganic
Zeolite 2.0 1.01 2.63 60.5
Diatomite 1.5 0.25 2.65 90.7
Illite 0.2 1.52 2.61 41.8
Table 2. Chemical properties of the raw materials used in this study.
Category of Material H EC oM co?li:nt NO5-N NH-N P20s EXChazggmegﬁﬁ lgation
material p (dS'm™) (%) %) (mgL')  (mgL"h (mgL") K @ M@
Peatmoss 52 0.04 93.5 6.5 6.2 14.0 8.8 0.08 047 022
Organic .
Coir 6.2 0.20 93.8 6.2 6.0 6.1 6.1 091 041 047
Vermiculite 6.6 0.01 6.0 94.0 19.4 2.1 0.8 0.01 1.05 0.13
Perlite 6.8 0.01 0.5 99.5 43 L5 0.0 0.00 0.05 0.03
) Red clay 7.4 0.11 1.3 98.7 7.6 6.2 4.7 038 042 058
Inorganic
Zeolite 6.8 0.12 1.1 98.9 4.5 6.4 6.5 092 020 0.11
Diatomite 7.4 0.13 0.2 99.8 49 5.3 5.0 0.07 0.02 0.04
Illite 6.1 0.03 23 97.8 4.9 10.1 0.6 0.09 0.17 0.07
“ O.M. : organic matter content.
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Table 3. Root substrate materials and their various mixtures used in the experiment.

Organic material Name of mixture

Mixture ratio of root substrate materials (v : v, %)*

M1 Pt:C:V:Pl:Rc=30:40:10:10:10
Peatmoss M2 Pt:C:V:Pl:Z=30:40:10:10:10
& Coir M3 Pt:C:V:Pl:D=30:40:10:10:10
M4 Pt:C:V:Pl:1=30:40:10:10:10
M5 Pt:V:Pl:Rc=60:15:15:10
M6 Pt:V:Pl:Z=60:15:15:10
Peatmoss
M7 Pt:V:PI:D=60:15:15:10
M8 Pt:V:Pl:1=60:15:15:10
M9 C:V:Pl:Rc=60:15:15:10
M 10 C:V:Pl:Z=60:15:15:10
Coir
M1l C:V:Pl:D=60:15:15:10
M 12 C:V:Pl:1=60:15:15:10
A Pt:C:Pl:Z=13-18:63-68:7-11:6-8(w:w),
water-soluble fertilizer, anti-bacterial substance, rewetting drops and etc.
Marketable Pt:C:V:Pl=12-17:37-43:35-40:5-8 (w: w),
horticultural B S . . .
water-soluble fertilizer, anti-bacterial substance, rewetting drops and etc.
root substrate
C Pt:C:V:Pl:Z=20-40:60-70:5-10:5-10:5-10 (W :w),

functional compounds and etc.

“ Pt, Peatmoss; C, Coir; V, Vermiculite; Pl, Perlite; Rc, Red clay; Z, Zeolite; D, Diatomite; I, Illite

Table 4. Seedling sprout ratio and growth characteristics of onion seedlings grown in various root substrate mixtures.

Sprout Plant Sheath Fresh weight Dry weight c . .
Category Material ratio® No.Leaf height  diameter (mg/plant) (mg/plant) ompactness
) (mgem™)
(%) (cm) (mm) Plant Root Plant Root
Peatmoss 906 ns¥ 2.5 ns 176 ns 23 ns 10868 a 895 a 733 ns 48 ns 3.9 ns
Organic Coir 90.2 2.7 21.5 2.6 1,014.8 ab 975 a 663 5.0 33
material Peatmoss
. 89.2 2.3 16.5 22 4835 b 345 b 380 5.0 22
& Coir
Average - 900 ns 25 b 185 b 23 b 817 b 738 ns 592 b 49 ns 31  ns
(experiment)
Average - 91.2 30 a 292 a 31 a 15340 a 93.0 1117 a 6.0 3.9
(control)
* Mean separation within columns by Duncan’s multiple range test(p<0.05).
¥ Not significant.
* Compactness = dry weight of plant aerial part(mg)/plant height(cm).
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Table 5. Characteristics of selected root substrate materials for mechanical transplanting of onion seedlings.

. Bulk density” Medium soil cohesion by days after irrigation
Category Material 3
(grem™) 1day 2days 3days Average
Peatmoss 0.26 ns? 32 a 3.1 3.1 3.1 a
Organic material Coir 0.24 1.3 c 14 b 1.2 b 1.3 c
Peatmoss & Coir 0.23 22 b 24 a 2.5 a 24 b
Average - 024 a 22 a 23 a 23 a 23 a
(experiment)
Average ; 0.20 b 13 b 12 b LI b 12 b
(control)

* Mean separation within columns by Duncan’s multiple range test(p<0.05).

¥ Not significant.
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