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Effects of Mulching Materials on Platycodon grandiflorum Root Growth and Weed

Occurrence

Seung-Ho Jeon1, II-Rae Rhos, Young—-Guk Kim4, and Young—-Son Cho?'

ABSTRACT This study was conducted to elucidate the effects of mulching materials on root growth characteristics and weed
occurrence of Platycodon grandiflorum transplants (3 years old) in organic farming. After transplanting, roots were mulched with
one of three mulching materials (biodegradable film, sawdust, or rice husks) or a control (no mulching). The average root diameter
of all mulching groups was 28.1 mm, which was 5.1 mm thicker than the no-mulching treatment. Roots with the biodegradable
film treatment were the thickest at 30.9 mm. Root length was the shortest, 22.0 cm, with rice husk mulching. The number of
rootlets was the highest with film mulching (36.0 rootlets/root) and the lowest with no mulching. For root fresh weight, which
directly affects yield, the average of treated and untreated roots was 100 and 56 g/root, respectively. The highest fresh weight was
in the biodegradable film plot (130 g/root). The mulching treatment groups showed a weed inhibition effect compared with the
no-mulching treatment. The dominant weeds with the no-mulching treatment were Setaria viridis and Digitaria ciliaris, and that
with the mulching treatment was Sefaria viridis. Average annual weed occurrence across all treatments was 72%. Weed occurrence was
the highest with the no-mulching treatment (125 Weeds/m2), and there were no weeds with the biodegradable film treatment.

Keywords : biodegradable film, Platycodon grandiflorum, sawdust, transplanting culture, weed occurrence
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Table 1. Chemical properties of soil with different mulching materials.

pH EC oM Av.P,0s5 Ex.cation (cmol/kg)
Treatment
(1:5) (dS/m) (gkg) (mg/kg) K Ca Mg
Biodegradable film 6.59 0.35 2.33 281.1 0.27 5.61 1.02
Sawdust 6.71 0.14 2.31 263.2 0.22 4.70 1.27
Rice husk 6.53 0.12 2.20 198.1 0.27 3.56 1.12
No mulching 6.98 0.13 1.95 230.5 0.22 4.75 0.98
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Fig. 2. Root fresh weights of Platycodon grandiflorum with
different mulching materials. BF: Biodegradable film,
SD: Sawdust, RH: Rice husk, NM: No mulching. Means
with the same letters are not significantly different in
Duncan’s multiple rage test (DMRT, p < 0.05).
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Fig. 1. Root characteristics of Platycodon grandiflorum with different mulching materials (A: root diameter, B: root length, C:
number of fine roots). BF: Biodegradable film, SD: Sawdust, RH: Rice husk, NM: No mulching. Means with the same
letters are not significantly different in Duncan’s multiple rage test (DMRT, p < 0.05).
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Table 2. Number of weeds in summer with different mulching materials.

Weeds"
Treatment
GB DC EA EC AP Others
Biodegradable film - - - - - -
Sawdust 7 4 3 2 1 1
Rice husk 21 18 3 2 3 -
No mulching 45 46 15 9 2 8
YGB(7}o} A &) : Setaria viridis (L.) Beauv.
DC(¥}280)) : Digitaria ciliaris (Retz.) Koel
EA(4|=7]) : Equisetum arvense L.|
EC("Y%) : Erigeron canadensis L.

AP(%%) : Artemisia princeps Pampanini
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Fig. 3. Number and dry weight of weeds with different mulching materials (A: number of weeds, B: dry weight of weeds).
BF: Biodegradable film, SD: Sawdust, RH: Rice husk, NM: No mulching. Means with the same letters are not
significantly different in Duncan’s multiple rage test (DMRT, p < 0.05).
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