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Weed Control Technology with Low Concentration Ethanol
in Protected Cereal Crop Cultivation

Jae-Bok Hwangl*, Eul-Soo Yun', Chang-Young Park', Ki-Youl Jung1
Young-Dae Choi', Sung-Ho Jeon' and Yong-Hwan Lee’

ABSTRACT Weed control is of fundamental importance when planting cereal crops, particularly during
the establishment phase. Weeds compete for nutrients, water and light, and can severely threaten the
survival and early growth of newly planted crops. Field experiment was conducted to evaluate the effect
of ethanol treatment on the weed control efficacy in cereal crops in protected vinylhouse. Five treatments
like water, 25 L, 50 L, 75 L, and 100 L per m” at 2% ethanol were applied and covered with vinyl on
10 days before foxtail millet seeding. After that, foxtail millet seeds were sown on June 20 at 60x10cm
planting distance and weed control efficacy was recorded at 30, and 50 days after seeding based on the
dry weight. Soil oxidation-reduction potential was recorded -200~-400 mV after treatment 2 days. Weed
control efficacy of at 75 L, and 100 L per m” was observed 92%, 84% in 2% ETOH, respectively. Yields
of foxtail millet at 75 L, and 100 L per m” were 1,570 kg ha’, 1,230 kg ha”, respectively.

Key words: ethanol; foxtail millet; greenhouse; soil disinfestation; weed control.
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Aol dl=, Fxo| wAo] Adr
ATH/INE 2008).
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Table 1. Changes of soil chemical properties before and after experiment.

Ex.cation(cmofkg'l)

Treatment pH Ec oM. Av.P,05
L m? (1:5) (ds m") (%) (mg kg’ K Ca Mg
ex]s:fiirlj:nt - 6.5 0.6 15 713 0.86 6.67 1.65
100 6.9 0.8 1.8 223 0.47 6.84 1.40
After 75 6.7 1.4 15 281 0.76 8.06 1.79
experiment 50 6.6 12 1.6 261 0.57 8.38 1.87
25 6.4 12 17 237 0.54 6.73 1.36
Control 100 6.6 0.6 14 286 047 7.01 1.48

—— ground temperature,

soil temperature

Fig. 1. The change of ground and soil temperature, while of foxtail millet grow.
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Table 2. Comparison of plant height and control value of foxtail millet under protected vinylhouse.

Treatment Days for Plant height (cm) Control value (%)
L m?) emf;ag;l * 10 DAS* 30 DAS 50 DAS 30 DAS 50 DAS
100 4 6.1+1.5d 799+ 33a  170.7+3.1d 98 84
2% 75 4 74+07cd 824+ 6.6a  163.7+2.8¢ 96 92
EtOH 50 4 9.1+1.4b 918+ 7.6a  196.3+2.7b 86 48
25 4 79+1.1ab 8741392  201.2+32a 79 57
Control 100 4 10.7+1.1a 87.7t147a  191.7£2.7c - -
*DAS : days after seeding.
2o YA Aol7h Al stk (Park & 1996).

EGMAESS BEHOE 2), AE A e A,

Ao Ar e Z7lelgon, B3] Urs
Z WEo] gk ® Aol w24s Wert w5
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g won, ¥ o e E 2FE 4 Stk
gk Ael e Alae) WAt ““:7} Se olfie
EcFo] M3t 3, fr&ato] thdsbA AT v
o] %ol U= VM2 A WAte] Bt 4
Ao g volx & Zor gt A 10¢ F Al
T2} WA Wl ot w& Ae A3 des
o] Z7]of FAToIY &t 2o Felstien,
T gddo] HAL Aoz FHHrh Xi%E o ehE
Agd EAF IS HH(H 3), 2% AFT
B2 50L m”9} 100L m*2 A< uﬂ 8831 o]
Ao FHE) ] 97~98% WA Z37) AUk

A2 Ao 9t MF At = EFZ
15emeAE 1AL, 30ecmol A E 2nel 3 = whAsh
A7He] 2006005 AU ATk ekl o=
33~53 nlRl2 fAKE A9 E Atk Ak ok
= ol &3 EYAE Vled Uid 29 doe Ale
A %Z‘%?foﬂ o gt Aﬂxméﬁoﬂfﬂ—t— 35°C ol 4] ul
X 7 FARRETS BT 3Y ol dA 8] A
o}ML, 64 | 74%61741 olgtolttE B el FA}
SFATHIE 2011). B Eok] Aglste dEe &
HUE E9ke] |7t At At el A Jaks vA|
E 23S AAJTHME 2011). HiF$(2011)2 oek-2-2]
A Fo] Be4E Wl G o] Aaditte A7)
o] 2% RetHol HE} deslele gdwd

40
35
10 O Bacteria(10") m Actinomycetes(107) 8 Fungi(10%)
25

20

CFUig fresh soil

16
10

2 BN . mi% .é

Before experiment Control 100L
2% Ethanol

Fig. 2. Number of microbes to 10 DAT in rhizosphere soil
of foxtail millet under protected vinylhouse.
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Table 3. Comparison of No. Pratylenchus spp. and control value of foxtail millet under protected vinylhouse.

No. of Pratylenchus spp.

T(rzatmm%l t (soil 300 g) Control value (%)
range mean
100 0~ 16 53 97.2
2% EtOH
50 0~ 10 33 98.2
Control - 150~256 186 -
Lo A EEo] Hol FEA Asol HA skt 271
= 300 =
N \ 21732 75L m*9} 100L m” 2] g FolAE 6.5mmo]
a » - - = -
§m T N Slont soL m? ool e BTl ol 34
g \ -
TN PR A Aol BA] gAY R B A2ld o)
£ N——= M\: Z27sh Aef o] 25L m* 9} S0L m? oA o] B
s - S e A o] ol =20 7] 1201, 75L m>9} 100L m”
-400
Days after treatment .?—oﬂ}ﬁ% 7—].'7—],' 1’570kg ha'I’ 1’230kg ha'lo] (}iq-
—d= 100 I m-2 —f— Control

Fig. 3. Curves of variation of oxidation reduction potential
for test conditions.

2 %
DAk S THET 2011). H]E9E 2A0 = | g97] & AT R 2 T o] AE el
Fd Y= A AnE 98 g PHAR E . 2 Y EGAES I Ark degd o e
& ALY Hhddoly slF, T Fx TR Foyt U Stk EGY AsSdAd = Ak oeE
AdsEe Aoz AdE el 29§ 200~-400VE HAE B, ofeks A
AFe oetE Al 2o $87] A5 4 57 2] T EG vAE U e A vs) Al WAl
THLAE HYA(R 4), 257]1E 75L m” ¢} 100L m” T2 S7ketien, 230l e & ¥Eo] gl

oA 8¢ 3¥o|2 1, A7) ko] 25L m> ¢k 50L m ol o}, Bg)o] 3= 50L m?, 100L m2o|A 22 97%,

Table 4. Growth and yield characteristics of foxtail millet under protected vinylhouse.

Days to Stem
Treatment heading diame- Culm length Ear length No. of ears 1000 grain Yield
(L m'z) date ter (cm) (cm) /3.5m’ wt. (g) (kg ha™)
(mon. day) (mm)
100 8.3 6.5 124.3 21.2 76.0 22 1,230 b
2% 75 8.3 75 132.2 20.9 94.0 2.3 1,570 a
EtOH 50 8.7 1.0 102.1 6.2 10.0 1.8 20 c*
25 - - - - - -
Control 100 - - - - - -

* Means with the same letter are not significantly different at 0.05 probability level.
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