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Eco-Friendly Control of Water Foxtail (4lopecurus aequalis) on
Cultivation Fields of Forage Barley Sowed before Rice Harvest
II-bin Im'*, Bo-Hyeok Im', Jea-Hyeon Park’', Jun-Hyeong Jang', Young-Jin Oh’, and Un-woo Jang’

'Bio-Plant Environment Research Center, BI center, Honam University, Kwangju 506-714, Korea
’National Institute of Crop Science RDA, Iksan 570-080, Korea

ABSTRACT. This study was conducted to develop an eco-friendly control method for water foxtail in the field sowing barley
seeds before rice harvesting. When sea water was applied pre-emergent, 1 and 2 leaves, little injury was observed on barley.
Percent of water foxtail control with sea water (100%) was more than 50% at 1 leaf application timing. When sodium chloride
was applied 400, 800 and 1,600 kg ha™, little injury was observed on barley. Percent of water foxtail control with sodium chloride
was 36-44% at 30 days after sowing. When ferrous sulfate was applied at 400, 800 and 1,600 kg ha', emergent injury was
observed 35-50% on barley. Percent of water foxtail control with ferrous sulfate was 48-79% at 30 days after sowing. When
barley was sowed at 200, 300 and 400 kg ha', seeding rate standing plants have many of the more crops, water foxtail occurrence
was low. And, Forage yield of 300 kg ha-' seeding in the highest. Based on the results, it is possible to control water foxtail in the
field sowing barley seeds before rice harvesting more than 50%.
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M = H Jrs Wi a5 Al 7 xﬂﬂ He A &

A ZxQ SAZoth SAES W 784 1 3% A

Aol W 8 A g5 Aule g7l AR Qs Al BE FE F 95% = lef‘fPE}(Klm et al., 1996;
H Z=glo] X AE AL} Eoko) JJ-"OE o138k ] AlgEo]  Ahn et al,, 1997). T8 EAE-2 B 3 o tjF-E 2
2T A E A7)l FE 7 Ade Aol B Aste] ZEe] FE ol EHT am, =olx B FZo
g 10¢ ol HE 210kg ha'! #F3t W £ & 2 W7 AujA] 7HE Feizt 2 FEeaL SFATH(Chin et
Yzl vE & A4 FH)E 50% SH](135kg ha')A] &8 al, 1977; Kim et al.,, 1975; Kim et al, 1998; Im et al,
Ababafe) e} ko] thEalH (Ju et al, 1993), AFE-E & 1998). 1980 dtholl = FAo] Bt ¥ afujx oA ¢4
< ¥ YEFTOZ 250kg ha! IFS FF v LS 60% = 7P =2 FEol3(Ha et al., 1983), 19901 ol =
AR ¢ AT S (Ryu et al, 1988) Bl YEFOE  FA =3 LX) U= w9 2 FZo™(Chang et
W5 A7 W 8 & AbsEh A=A AP al, 1990), Im et al. (2004)8] AN E A E2HE E
olg}al 3ttt 8 FARE A 2NN H S Fxe FAEC
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gt sto] FA ZE iR 7 H FEAS T FAE I55, SAE 23 A, 19 283 2997]0
ol Wk EAZL B 5 9E5ZE Au) = 30, 50 Z 100%2] 31+= Z+zF 1,200 L ha'! zﬁﬂo}ﬁt}
o2 FYHAL A2 F 20

A AEH R FAZE HAL e JFERYS BT T
olglgh A EL 15°C F-2ollA oy} e L, Ao
= xto] AUjFg oz HREH(Im et al., 1994, 1998), 2
oA FHAHE HY B st FHo| elvtEh
(Kim et al., 1996). ZoX SAjZe] A ZE &
Fzxo] WS ANZ = Sty 5]~‘=(Jung et al., 1998)
S A A"l tig A7= FES] APEof sk ¥ F
G5 WF sy 75 %AHEJ WA= g AufA]
butachlor+glyphosate 322 92% ©]’(Kim et al., 1998),
EFJ AwiA] thifensulfuron-methyl *2]2 90% ©]’(Im et
2005) H 0 H]—zﬂfﬂ— 2= o]ﬂ.j/_ §ﬂr4_ n:ﬁ]- ia] ;<H
HH/\] 710 FHRZE bentazone?] A= WA 4= 9l
T}l Fod(Chang et al., 1990) B2 Aujr] 3482 zxwt
A AAE gsiels 75 o]Fo] Aok ¥ £ o
2 AR a5 A AzA A2l ogk SafEe] WA
AT=E 2 x“erﬁ P RoH, ¥ JRZF HE
AulAl W Z5 F 20~30Y49l butachlorx] 2]el|A] B
of Fe] flaL SAE] WA EHRIT FEeokal sttt
(Lee et al., 1975). T3k ¥ +84d Jd=F 59 3£ A
WA= 32 & 5Y9) butachlorx] E]o|A A Z whA| g =}
7} ¥ &}vi(Shin and Jung, 1987), F& & 5-102 9]
thiobencarb % butachlorx] 2]l A =AY o] 85~89% 7
T JATE = A2 A THRyu et al, 1988). ¥] 5183
WO E SAES HEE F e WS B
ste A% FIE bk el SAES 3 FEE
o] 5}od ”LO} T x7] A&l A EH(Lee et al., 1998),
Hol T 5 SaSAEE EAo] A3 agitiar
3R TtH(Yoo et al., 1995). @ AujA] wE4 e AL &

<
F9 2k

ol

F

vg Aufst SAjEe] o] 85% F= Al 3
THKim et al,, 2010). °l5< 3 JFA7]1E =784
S o 29 4 o= b 23y 3184 5
AE] WA S obAE vEe Holth mebd 2 A

= B FEd dRF AR R o A SAES
Aoz WA & e 7S BRI 5
=t
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2| ZfuiA| RO IRRRE UK H SAE0 0|Xl= A&
H QRS ALEE FEF AWA Fr1dFAE 7 A=
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Fig. 1. Mean daily air temperature for maximum, minimum,
average and total daily rainfall from October to November,
2012.
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Fig. 2. Effects for emergence of barley according to the
application concentration of sea water. Sea water was applied
foliar on pre-emergence of barley. Data collection was on Oct.
20, 2012. Means with the same letters within the bars are not
significantly different at p = 0.05 level in DMRT test.
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Fig. 3. Weeding efficacy according the dilution concentration
of sea water on growth stage of water foxtail. Data collection
was on Nov. 19, 2012. Error bars indicated standard deviation
and different letters indicate significant different at p =0.05
level according to DMRT test.
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Fig. 4. Effects for emergence of barley according the applica-
tion rate of sodium chloride and ferrous sulfate application.
Sodium chloride and ferrous sulfate was applied on 5 days
before sowing of barley (Apr. 13). Data collection was on Oct.
20, 2012. Means with the same letters over the bars are not
significantly different at p = 0.05 level in DMRT test.

Ao ofst HAlES] WA= AR Fo] m§- A gHA o]}
3L ek

2| MufA| RI7|PEF7XE[0f 25t SME WA

ARy 9F Mo EYEHA sodium chloride, ferrous
sulfateZ 400, 800, 1,600 kg ha'! X213+ A3}, Rl &
&8 sodium chloride | 2]o| <= 2E A2 FolA] Fz
o} FAF8E A gFoll o, ferrous sulfate®] 1,600 kg ha™' %]
gl FAEE fod oz vk Holdth(Fig. 4). Sodium
chloride®] Al HHe] o] 242 FA 9 FASHAS
U}, ferrous sulfate®] * 2] #olX= 7d&Fo]|AtH(Table 1).
EAE @A Ao EYgEHE sodium chloride} ferrous
sulfateZ 400, 800, 1,600 kg ha' 2|3+ A3}, HA) =]
AAA 3+ sodium chloride?] * 2= 36~44% A X0]
Aow, g k= F2x7 130T Ferrous sulfate

Table 1. Growth of barley according to application rate of
sodium chloride and ferrous sulfate.

Application Rate  plant height Leaf number Tillers
PP (kgha')  (cm) (No)  (no/plant)
' 400 13.6 a* 39a 1.1a
Sodium g5 119 ghe 39a I.1a
chloride
1,600 12.0 abc 39a l.la
400 11.8 abc 3.7 ab 1.1a
Ferrous —g50 101 be 3.3 ab 102
sulfate
1,600 88¢c 3.1b 1.1a
Control 12.4 ab 38a 13a

* Means with the same letters within the columns are not significantly
different at p = 0.05 level in DMRT test.
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Fig. 5. Weeding efficacy according to application rate of
sodium chloride and ferrous sulfate. Data collection was on
Nov. 19, 2012. Error bars indicated standard deviation and
means with the same letters within the bars are not significantly
different at p = 0.05 level in DMRT test.

AN 47.5~78.8% = SAIES] TAJo] A =YL
™, 400 ¥ 800kgha'e HE FAA7 fomH,
1,600 kg ha' A @] A = 8 o= T34 o] thFig. 5).
Lee et al.(2012)% ALY 300 kg 800 kg ha' = 2]~ %
Zo] BAY o} WA o] THAF AT 3

B = HE2| OkE MuiA| 2SS 2[5 SAE Hlo]

H 72 ALEE WR aF AuA] A ofgh
EAZ] WAE St FHEE 108 18€l 200, 300,
400 kg ha'! FE3s9oH, vl WF g% 39 $ 109
210 FEsitt. B A5 BEFS TR Hols
25cmZ ZAJst] Al A5 B, YR YRS
HEo]l BSTE Wom(Fig. 6), A= DA F
EFo| BESTE FYH R e o] ATh(Fig.
7). Kim et al.(2010)2 o] =2k 2 AujA] 102 162 2 26
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Fig. 6. Standing plants of crop according to seeding rate on
cultivation fields of forage barley sowed before rice harvest.
Data collection was on Nov. 7, 2012. Means with the same
letters over the bars are not significantly different at p =0.05
level in DMRT test.

Dry matter (g m?)

200 kg ha't 300kg ha't 400 kg hat

Fig. 7. Water foxtail according to seeding rate in cultivation
fields of forage barley sowed before rice harvest. Data
collection was on Apl. 1, 2013. Means with the same letters
within the bars are not significantly different at p = 0.05 level in
DMRT test.

Table 2. Yield of forage according to seeding rate in the field
sowing barley seeds before rice harvesting.

Sowing rate . Yellowripe Lodging Dry weight
(kg ha™) Heading stage (0-9) (kg ha™)
200 May3  May 29 0 8,570 b
300 May3  May 29 2 10,500 a
400 May?2  May 28 4 9,570 ab

* Means with the same letters within the columns are not significantly
different at p = 0.05 level in DMRT test.

A gE o] 150 kgha'oll A 250 kgha' 082 BS
& 5A1ES do] A st sEFd] e %
B9 82 400 kg ha'! IFoAME 57 19 HE wE
Aol om, duto] &gt mEo] U HALES] FF
& 200 kg ha'! 950l M 714 wiokom, 300 kg ha'! o]
A 74 =8 73olUTh 400 kgha! HEL EOE 9
sle] ol 73 o] tH(Table 2). Chin et al.(1977)%=
EAEe] WAl gy ke ywo] o] AddA vt gtk
3L ko] EAjEe] HAlS FE] A IS T st
Atk Kim et al.(2006)% FA K= 353Fo] 160 kgoll A
220 kg ha'7HA] BE&5 Aol SARThaL skl met
A Arz AuA slek WA S uiAlstaL AEH o=
MES #T 4F 35S 300kgha' o]F o2 Ft
A EAES] AT ASE o= AE JAEte] 218H7
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