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ABSTRACT

Background: This study determined the effects of mulching, an environment friendly organic cultivation method, on antioxidant
compound contents and growth in Codonopsis lanceolata, commonly known as Deodeok.

Methods and Results: C. lanceolata was treated by mulching with several different methods (a non-woven fabric, biodegradable
film, or rice husks) and also treated with hand weeding. A non-treatment plot was used as a control. The growth and levels of weed
control in C. lanceolata were better in plants cultivated under mulching treatments (non-woven fabric, biodegradable film, and rice
husks) than in those under non-mulching treatments (hand weeding and non-treatment). The contents of antioxidant compounds,
such as total flavonoids, phenolics, and anthocyanins, were highest under the biodegradable film treatment, followed by the non-
woven fabric treatment, rice husks treatment hand weeding, and non-treatment. There were identifiable differences in DPPH and
ABTS activity in comparison to antioxidant compound content by solvent fractions. Mulching treatments resulted in higher DPPH
scavenging activity in water and ethyl ether fractions and ABTS scavenging activity in #-butanol fractions than in other fractions, as
opposed to hand weeding and non-treatment groups, although total activity of DPPH and ABTS did not increase with mulching
treatments.

Conclusions: Mulching C. lanceolata with biodegradable film and non-woven fabric is an effective method for improving plant
growth and inhibiting the occurrence of weeds as well as for increasing antioxidant compound content and altering antioxidant activity.
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50 Table 1. Growth characteristics of Deodeok (Codonopsis
45 lanceolata) root to by mulching materials on the soil.
— 40 - Root Root ~ No.of  Fresh Dry
% Treatment  length diameter  fine weight  weight
E 35 (cm) (mm) root (® ®
g 30 4 N
g SV 17.0a% 254a 1.0b 353a 57a
8 25 abric
3 20 | Rice husk 13.1b 21.9abc 1.0b 24.0ab  4.9a
] Biodegrad- 135 220ab  07b  29.0ab 5.0
15 able film
10 Hand 143ab 18.0bc  3.0a  175b  4.0a
weeding
40 Control 13.0b  17.3c 2.3ab  16.0b 3.6a
B *Mean values from triplicate separated experiments are shown.
(B) lues pl parated exp h
Means within a column followed by the same letters are not
$ 301 significantly different based on DMRT test (p < 0.05).
§
S 20
® A, GA APlold FouE A2 EAlxs} FA2 R
%10 wa) Ao} AalFe] ko ke oledt 487l
£ Sabe BEPRR ALo] B Sl zlow ddHnh 1%
@ o] T JEE Aol the =& APeloyt FAXCR
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o Ch4/23 4l29f 5:6 5/13 5t120 5/?;) 6/3 d6/1 (‘Sl.17t /\]7]% e 9\)\2_1/}_ T2 AupehHA ’g}—z,—ﬂ /\g%;ﬂ%
ig. 2. Change of temperature (A) and moisture ALo S0l ALEE O = ey
contents (B) on soil according to mulching ordow Aol dedomA 1 2 _} A}E}ﬁqj_‘ Skl=
materials in Deodeok (Codonopsis lanceolata) o], E ApME gy 27 ASS SR AT T 2
field. NF; Non-woven fabric, RH; Rice husk, BF; _ Tol 31ml o oo = N
Biodegradable film, HW; Hand weeding, Cont.; Zol| efsl o] A&} vlop Aeg2 ARt A7t v
Control, non-treatment. Data represent of the A = AR AdELh Kim 5 (2007)2 A= AuiAl =
values of mean (n = 3) with standard error. BAEE 8 AC s 7o) 2o pEmEojahE 54
250 PET]Eo] £ PET & HA T E Hg| FHolA L, ek
— June el Z7sely 5kl 7 = o Oku| B %
w2773 October ; T3t 3 _}'—‘?}E}—J— © )\}\J—,— Cho 5 (2008)= EuE _7(1310”
200 1 I WE ARE RS 2AS A% 44 AT D8S ¥ 45
B I 1 FEe A% Vet Bug vk Aok oepy 2
£ 1507 > ATANE 274 FAm}; QY BEF 2o FBE A2
2 100 | = A2g FSAIIAY FANTIAL, B FRSEe oAl
S NRomA HY ®ele) 48 Fxshs adbt e Ao
* s R Sk ghegh A el ol ofze) we 2
25 e AoR wdddh
0

Cont. HW NF RH BF

Fig. 3. Change of plant height by mulching material on
the weed control in Deodeok (Codonopsis
lanceolata) cultivation. Cont.; Control, non-
treatment, HW; Hand weeding, NF; Non-woven
fabric, RH; Rice husk, BF; Biodegradable film. Data
represent of the values of mean (n=3) with
standard error.
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Fig. 4. Occurrence of weeds according to mulchin,
materials on the soil for weed control in Deodeo
(Codonopsis lanceolata). Cont.; Control, non-
treatment, HW; Hand weeding, NF; Non-woven
fabric, RH; Rice husk, BF; Biodegradable film.
Data represent of the values of mean (n = 3) with
standard error.
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Fig. 5. Total flavonoid (A), phenolic compounds (B) and anthocyanin (C) contents in various fractions
from 80% MeOH extract of Deodeok (Codonopsis lanceolata). Cont.; Control, non-treatment,
HW,; Hand weeding, NF; Non-woven fabric, RH; Rice husk, BF; Biodegradable film. Data
represent of the values of mean (n = 3) with standard error. Total represents the whole sum of
extraction solvents.
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