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Effect of Yacon (Smallanthus sonchifolius H. Robinson) Extracts
on Herbicidal, Fungicidal, and Insecticidal Activities

Young Beom Yunl, Jin-Hwa Kiml, Se Ji Jangl, Do 1k Kimz, Oh Do Kwon® and Yong In Kuk'*

ABSTRACT This research has been carried out to find out the highest effect on insecticidal, fungicidal
and herbicidal activities in leaves, stem and tuber extracts of yacon (Smallanthus sonchifolius) and
extraction methods such as water, boiling water and methanol. Characteristics of potential herbicidal
components among extraction methods were investigated by solvent fractions such as hexane, chloroform,
ethyl acetate, butanol, and water. Generally, methanol extract was the best on inhibition of germination
rate, plant height, and root length in cucumber and barley. On the other hand, the inhibition effect on
growth in cucumber and barley was the best in tuber among plant parts of yacon. Inhibition of germination
rate, plant height, and root length in cucumber and barley in solvent fractions was the best in water fraction,
but there were no differences in other fractions. Digitaria sanguinalis L. and Solanum nigrum L. by 5 and
10% extractions of yacon tuber were controlled by more than 70~80% and 95~100%, respectively.
However, there was no inhibition effect on foliar treatment in cucumber and barley as affected by 5 and
10% extractions of yacon tuber. Mortality of green peach aphid (Myzus persicae Sulzer) was 50% at 3
days after treatment of 5% extracts of yacon leaves. Mortality of brown plant hopper (Nilaparvata lugens
Stal) was only 24% in 5% extracts of stems and leaves with midrib, but was 57% in 5% extracts of leaves
without midrib. There was no fungicidal effect on anthracnose (Colletotrichum truncatum), wilt disease
(Fusarium oxysporum), verticillium wilt (Verticillium dahliae), bacterial blight (Xanthomonus oryzae) in 5%

extracts of yacon leaves.
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Fig. 1. Effect of water (A, B), boiled water (C, D), and methanol (E, F) extracts of leaf, stem and tuber of yacon on germination
rate (A, C, E) and root length (B, D, F) in cucumber (parameters were recorded 5 days after treatment).
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Fig. 2. Effect of water (A, B), boiled water (C, D), and methanol (E, F) extracts of leaf, stem and tuber of yacon on germination
rate (A, C, E) and root length (B, D, F) in barley (parameters were recorded 5 days after treatment).

© 2012 Korean Society of Weed Science



102 & 5 1 °F(Smallanthus sonchifolius H. Robinson) F&E2| A%, A 2 A28 7

[}

[AhAREE o] EASE] it os AlRdT 53]
| FAHEE of AN AxEA} =344
< o I 7| chlorogenic acid(Lachman - 2003;

ikl

Holdt), FEud, A8 7o Hele 243
2 mAE JFS A A3 Be] 27 A
£ vee FEYo] B I FEYd vl&) 24
o|ATHLH 2). A1 EA| ¥-9¥ Helo] 24 A4 &7}
= HEekE FEHoAE 7 FEE0] dugez o
7 27] FE2E HlE et oy & Apolzt §id
o} 5 g4 FEH QM E g4 FE2E0]
g3l O oz U3 F7] ol K
2] Ak veks FEWol 7HF EXAel%la &
I G4 FEHUTE 2 Aol7) fiTh B3 2 EA)
FOHEE Wee FEH A5 A EA Rz
2 2] 7} gIQdE). A B 2o e AEEY
W 2] AT A = 7] > A ol @
F FEYHE 74 > o > E7] Toldh okl A Al
3

<

/}Jl

A

140

120 4

i=3
=1

1
1

Germination rate (% of control)
o]
k=]
o

100 4

80 4

60 A

40
—8— Hexane
—0O— Chloroform
—w— Ethyl acetate
201 | —a— BuOH

—m— Water

Root length (% of control)

0 2 4 1 8 10

Concentration (%)

Yan 5 1999)¢} caffeic acid f-=4/|(Takenaka 5 2003)
3} 2-& 3w 33H2(2,300mg/kg)o] FB3] Bo| g
wlo] 7] el AoR Atgdr) g o] o 3
e % HEsiEe] AT Husgla 59
chlorogenic, protocatechuic, ferulic, rosmarinic, gallic,
gentisic 2 caffeic acide} 15 =4 Tol v &4
grctar B a3kl thSimonovska 5 2003). ©| 21 &k ok
Aol HEm FFe FHFTA mAE Aol7t e A
o2 HuE % CHLebeda 5 2004). 3 ok Aol&
HEged ¥R ojygl Z2tE 0| centaureidin®}
sacuranetin®| T = A Th(Beutler 5 1993).

120 4

(=1
=]

Shoot length (% of control)
o 2]
L= (=]

L+
=]
L

=]
L

8
| o i t el e}
j J/w

b
=1

100

60

80 4 _’\I
>

—&— Hexane
—O— Chloroform
—w— Ethyl acetate
—&— BuOH

—&— Water

Root length (% of control)

2 4 3] 8 10

Concentration (%)

Fig. 3. Effect of different solvent fractions of MeOH extracts of yacon tuber on germination rate (A) and shoot (C) and root
(B, D) length in cucumber (A, B) and barley (C, D) (parameters were recorded 5 days after treatment).

© 2012 Korean Society of Weed Science



x4 2023 201249 103

=1
=1

A —&— Black nightshade
—O— Henry crab grass

@
o

o
o

Germination rate (% of control)
[~ £
[=] f=]

o

m

[
o

60

40 -

20

Shoot length (% of control)

100 - Cc
80 -
60
40

20 <

Root length (% of control)

T T T T
4 6 8 10

(=]
(5]

Concentration (%)

Fig. 4. Effect of water fraction of MeOH extracts of yacon
tuber on germination rate (A) and shoot (B) and root
(C) length in black nightshade (Solanum nigrum L.)
and henry crab grass (Digitaria sanguinalis L.)
(parameters were recorded 5 days after treatment).
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Fig. 5. Effect of water fraction of MeOH extracts of yacon
tuber on shoot length (A) and shoot fresh weight (B)
in cucumber and barley (parameters were recorded 5
days after treatment).
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Table 1. Effect of H,O fraction of MeOH extracts of leaf and stem of yacon on mortality rate in green peach aphid (Myzus
persicae) and brown plant hopper (Nilaparvata lugens Stal).

Mortality (%)

Part of extract Green peach aphid Brown plant hopper
1 DAT" 3 DAT 1 DAT 3 DAT
Control 10” 14° 6" 8"
Stem 41° 33" 13° 15°
Leaf (without midrib) 55° 59° 51° 57°
Leaf (with midrib) 62° 50° 17° 24"

YDAT, days after treatment.
“Means within columns followed by the same letter were not significantly different at P=0.05.

Table 2. Effect of H,O fraction of MeOH extracts of leaf and stem of yacon on sterility diagram in anthracnose (Colletotrichum
tabacum Boning), wilt disease (Fusarium oxysporum), verticillium wilt (Verticillium dahliae) and bacterial blight
(Xanthomonus oryzae Dowson).

Sterility diagram

Sources of extract Anthracnose Wilt disease Verticillium wilt Bacterial blight
3 DAT” 4 DAT 3 DAT 4 DAT 3 DAT 4 DAT 3 DAT 4 DAT
Control 2 - - - - - - -
Stem + - - - - - - -
Leaf

(without midrib)

Leaf
(with midrib)

"DAT, days after treatment.
-:0, +:0~0.1cm.
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