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Weed & Turfgrass Science was renamed from both formerly Korean Journal of Weed Science from Volume 32 (3), 2012, and formerly
Korean Journal of Turfgrass Science from Volume 25 (1), 2011 and Asian Journal of Turfgrass Science from Volume 26 (2), 2012 which
were launched by The Korean Society of Weed Science and The Turfgrass Society of Korea founded in 1981 and 1987, respectively.
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ABSTRACT. This study was conducted to investigate the ability for weed control of the shoot extract of sorghum (Sorghum
bicolor (L.) Moench) and developing a sustainable weed management in organic farming. When the dried shoot powder was
mixed with soil and treated with 2 cm above the soil surface, the germination for Echinochloa crus-galli, Digitaria cilialis, Abutilon
theophrasti and Amaranthus retroflexus was inhibited maxium 40%. The growth inhibition of germinated seedlings in the A.
theophrasti and A. retroflexus was maxium 30% while it was less than 30% in the E. crus-galli and D. cilialis. Shoot extracts at rates
above 25 mg ml’ was effective to inhibit germination of D. cilialis, A. theophrasti and A. retroflexus. The shoot extract
concentration required for 50% of germination inhibition was 60 mg ml™ in the E. crus-galli, while it was less than 10 mg ml™ in
the D. cilialis, A. theophrasti and A. retroflexus. For the foliar application, 11 adjuvants were tested at 0.5% and DOS70, TM15 and
TDE7 were most effective adjuvants for the shoot extracts. DOS70 was most effective and provided up to 60% of weed control
efficacy for the tested four weed species. Though herbicidal efficacy of sorghum shoot was not enough to give a proper weed
control, it can be expected that long term use of sorghum shoots can provide gradual decrease in weed seeds and weed density.
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Table 1. Effect of dried sorghum shoot powder mixed in soil on the germination and growth of several weed species in growth

chamber experiment.

Weed species Treatment Germination Shoot length Shoot dry weight ~ Herbicidal efficacy
P (%) rate (%) (cm) g (%)
0 100.0 13.2 0.023 -
inoch 20 86.6 12.0 0.020 13.0
Echinochloa 40 90.9 12.1 0.022 43
crus-galli
60 86.6 104 0.018 21.7
80 63.3 10.5 0.019 17.4
0 100.0 7.0 0.018 -
o 20 933 6.8 0.016 111
Digitaria 40 90.0 6.8 0.016 11.1
cilialis
60 70.0 5.5 0.015 16.7
80 70.0 5.2 0.013 27.8
0 100.0 8.1 0.017 -
20 96.6 7.2 0.016 59
Abutilon
theophrasti 40 90.0 7.1 0.015 11.8
60 60.0 6.6 0.012 29.4
80 63.3 6.5 0.012 294
0 100.0 33 0.012 -
20 90.3 2.5 0.010 16.7
Amaranthus 40 90.0 28 0.011 8.3
retroflexus
60 70.3 1.4 0.008 33.3
80 60.6 1.5 0.008 333

“Volume percentage of dried sorghum shoot powder to soil. Mixture of soil and dried sorghum shoot powder was layered 2 cm above the soil.
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Table 2. Effect of aqueous extract of dried sorghum shoot powder mixed in soil on the germination of several weed species in
growth chamber experiment. Inhibition of germination of four weed species as affected by concentrations of sorghum shoot

extracts in growth chamber study.

Inhibition of germination (%)

Aqueous extract

Echinochloa Digitaria

Abutilon Amaranthus

-1
(mgml) crus-galli cilialis theophrasti retroflexus Average
0.78 0.0+0.0 3.3+4.5 24.0+4.7 6.41+34 8.4%1.0
1.56 0.0£0.0 5.0t4.4 36.0+4.0 6.512.8 11.9+1.5
3.12 0.00.0 28.6124.0 44.3126.7 224134 23.8+13.3
6.25 0.0+0.0 45.7+18.7 54.4+24.8 35.2+4.4 33.8+10.7
12.5 0.0£0.0 70.6+21.3 79.8£19.3 72.2420.1 55.7+13.5
25 8.9t11.3 88.0+16.6 94.917.2 96.4+1.8 72.14£8.1
50 33.3+20.2 97.6+4.2 99.4+1.0 100.0+0.0 82.616.3
100 93.9+7.9 100.0x0.0 100.0£0.0 100.0x0.0 98.5+2.0
200 100.0%0.0 100.0%0.0 100.00.0 100.0%0.0 100.00.0

“The values are the mean + SD.

Table 3. Effect of various adjuvants on the herbicidal efficacy of aqueous extract of dried sorghum shoot powder at foliar treatment

to several weed species.

Efficacy of weed control (%)*

Adjuvants® Echinochloa Digitaria Abutilon Amaranthus Avera
crus-galli cilialis theophrasti retroflexus 8¢

DOS70 41.0£3.58 48.311.61 66.8+£0.57 43.3£2.90 58.01£0.43
T™M15 42.6+1.40 55.0£1.84 50.2+0.43 40.0£2.68 49.0£1.02
TDE7 37.711.24 41.7+£1.39 53.61+0.46 40.0+2.68 48.2+1.00
LES270 4.611.71 13.310.45 58.710.50 60.014.02 41.510.95
SF90 3.310.11 48.311.61 52.8+0.45 10.0+0.67 40.910.85
LS270 3.310.11 53.3+1.78 44.3+0.38 43.3+2.90 39.1+0.81
Tween81 8.310.70 28.310.95 57.910.49 20.0£1.34 37.810.78
LA9 52.5%3.20 43.311.45 27.240.23 6.710.45 32.140.11
Tween80 24.610.81 8.3+0.28 38.740.33 36.712.46 31.610.66
Tween20 39.3+1.29 25.0£0.83 18.740.16 10.00.67 22.310.46
PE52 39.3+1.29 23.310.78 4.310.04 40.0+2.68 15.510.32
No adjuvant 0.020.00 18.3+0.61 37.910.32 40.0+2.68 29.0+0.60

“The values are the mean + SD.

TEAoR = o & Aol ot anpAQl A
el = ol A o= TetETt. Yu and Chung (1997)
Aipet Aot AL arEd, S H R A=A
5 o] 7HA agle] & = o %
P9 Bast sl

N o

B oA 1
o
4

B
)

e
=

= o2 Al Hdth 55 100 mg ml' o)/49] &
of| A 3] 2] Wholg-& 90%0] 4t A% 1oL 50 mg ml!
o]5}o] Frof A= ol A Ayt A7 DoiF T Table 2).
aigo], oj A7, BH|F2| A vt UolelAl A
wolom, 25 mg ml'e] FEAIAE 90% HEo] & ol
oAl aE Uehdllth 529 ol whE ok oA
IS Sl v, wpol, of A7, EHlFel e GRs g
T3+ A3t 242k 589, 6.7, 7.5, 8.6 mg ml'= LERGTE o]
23t Ay= Heks o), o Ale g2l Poke o



T AVFr] Mtedt FEEe] RS 247

A5k allelochemicale] 3 E|o] Qlom EUlge]= EQF
of TIAYYE A5 ol A &5 H= w=7F
wro} dropolA| a7} Wox|= Wk (Table 1), 5= A5
o)A allelochemicals F+&3F] FHAIA AT B4 A

3] e 3o gREo] Wolold muke 2 4 itk

= FEE9 YAl
&l oba] S0l meh dzHA| el S+
&= gEpAof Rtk A EE(200 mg ml™)e] H Y
A2l B4 =7l Asf 17l AAAE AEste] 0.5%
o] L2 FEEd A AZstden HAAE AMESH
Al g2 A el e Blaskinh

oo J2HA 2] 79 40%0]5ke] W2 WA S 2
o, DOS70, TM15, TDE79| A& 48%0]Ate] A& o=
E2 YARTE Bl 53] DOS709| 749 BatA o=
58%= 71 =2 WAl aYE 2k 2134 Tween203}
PE529| 7= ¥, villo], oj A7), Gu|Fo] diet Hat
A7E7E A2HAE A2l shA] edske me] Hat WA 7H29%)
Ho} S YERdth(Table 3). @ w]9} vjgjo] o] o=
TM15, o} A ¢l H-= DO0S70, €H]52] - LES270]
A 7P e A RS Bl LA9S| e okt &t
2% v} upggolo] aabAl vhd FARF=A oA Aot
gulEolle B3 W2 AR YEPth

ol2|gt A¥= Won (2011)9] At} vlas) & wf 4
A2 Azl w2 Ao, Fa3yoly 524
oA Az =29 A, sl wE Az
=49 o] Fo] Yflez AT

FUHCR o] §HIL = R AxAL ot A|
2 AT avte} s & uf o XA
A B} o FEE2] LoldAl 9 FAA = ad

i

=

ox I n@

dr 1o

kO

R
-
rir
4
e
B
oz
4z
r
2
il
o
o
5
®
é
B
nigk
o
o

e on okl WAE] A AeAle2 Fa%t

291 olATIe} SHlBolA Ho) 30%, STtz W}
Hholo] = 30% ol st WA Lieketeh g A
wotoln| vk 1 AeJet velol, o} 47, Y]

=10

==

SoA = 25mg ml! 0|49 FE oA ZA LERtoH,
50%9] obg Asfahz =7k 3ol 60 mg ml'gle.
U e 2] Al Z2FollAlE 10mg ml! o]sk2 Z1A] vyt
AAA L Fol7] flsf AUk 117 M2 5 DOS70,
TM15, TDE7¢] 7H a3kl Aoz yetgen, 11 5
DOS70= 52 F2FS 60%7HA] HAIE 4= Jglct H|=
s AR BALR O] I 2uA T} A= ke Ao
2 UERARE 7121 A ot aEAt % A
=9 HAIA S o] ZldE

F201: Allelopathy, Zt=WA|, 55, ¢4 AAHE
Acknowledgement

This

“Cooperative Research Program for Agriculture Science &

work was carried out with the support of
Technology Development (Project title: “Development of bio-
herbicide using a grain sorghum by-product exudates’, Project
No. PJ0113072015)” Rural Development Administration,

Republic of Korea.

References

Dykes, L. and Rooney, L.W. 2006. Sorghum and millet phenols and
antioxidants. J. Cereal Sci. 44:236-251.

Kim, H.Y,, Choi, H.J,, Yu, YM,, Heo, S.J,, Lim, S.H., et al. 2003.
Plant-derived herbicidal compounds. Kor. J. Weed Sci.
23(3):190-212. (In Korean)

Kim, S.M., Heo, S.J., Yong, SH., Kim, J.S. and Hur, J.H. 2001.
Natural compounds as leads for novel herbicides. Kor. ]. Weed
Sci. 21(3):199-212. (In Korean)

Ku, Y.C,, Im, L.B., Kim, S.D., Kim, S.C. and Guh, J.O. 2001. Weed
management strategy for Sustainable agriculture. Kor. J. Weed
Sci. 21(2):191-198. (In Korean)

Netzly, D.H. and Butler, L.G. 1986. Roots of sorghum exude
hydrophobic droplets containing biologically active components.
Phytochem. 59:775-778.

Putnam, A.R. 1988. Allelochemicals from plants as herbicides.
Weed Technol. 2:510-518.

RDA (Rural Development Administration, National Institute of
Crop Science). 2009. The culture and information of minor
cereals. A Book Concern Milyang Co., Ltd., Milyang, Korea. pp.
8-14. (In Korean)

Revathi, K., Haribabu, T.E. and Sudha, PN. 2011. Phytoremediation
of chromium contaminated soil using sorghum plant. Int. J.
Environ. Sci. 2(2):417-428.



248

g3 - 2] - Le Thi Hien -

QG - B - I ks

Seefeldt, S.S., Jensen, J.E. and Feurst, E.P. 1995. Log-logistic analysis
of herbicide dose-response relationships. Weed Tech. 9:218-227.

Won, O.J. 2011. Herbicidal activity of leaf extracts of Sorghum
(sorghum bicolor). MS Diss., CNU Univ., Daejeon, Korea. (Diss.
Abstr. 1-77)

Won, O.J., Uddin, M.R. and Pyon, J.Y. 2011. Herbicidal activity and
crop injury of aqueous extracts of sorghum leaves. CNU ]J.
Agric Sci. 38(2):191-198.

Yoon, S.T., Kim, TH., Nam, J.C., Kim, T.Y,, Kim, H.R,, et al. 2012.
Comparison of functional materials in organic cultivated minor
cereal crops. Kor. J. Organic Agri. 20(4):619-630. (In Korean)

Yu, C.Y,, Chang, B.H., Cho, D.H., Ahn, S.D., Kim, E.H,, et al. 1994.
In vitro bioassay for allelopathic substances of Sorghum
(Sorghum bicolor L.). ]. Oriental Bot. Res. 7(2):115-120.

Yu, C.Y. and Chung, LM. 1997. The evaluation of allelopathic
potential barley and sorghum residues on germination and
early growth of some weeds. Kor. J. Environ. Agric. 16(1):67-71.
(In Korean)

Yun, E.S.,, Jung, K.Y, Park, C.Y,, Hwang, ].B., Choi, Y.D,, et al. 2012.
Characteristics of nutrient uptake and stubble regrowth of grain
sorghum in plastic film house. Kor. J. Soil Sci. Fert. 45(6):992-997.

(In Korean)



