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Study for Sequential Application of Herbicide to Establish an
Efficient Weed Control in Red Pepper Field

Yi-Gi Min* and Yoon-Sup So
College of Agriculture, Life and Environment Science, Chungbuk National University, Cheongju 28644, Chungbuk, Korea

ABSTRACT. Timely application and the choice of herbicides are crucial for red pepper production since the yield is significantly
reduced by weed occurrence. Experiments were conducted to provide efficient weed control methods in red-pepper fields. The
results suggest the followings: 1) in the field of prevalent grass weeds, application of pendimethalin EC as pre-emergence herbicide
after transplanting followed by tank-mix with pendimethalin and fluazipfop-P-butyl EC as post-emergence at 3-5 leaf stage of
Digitalia species gave a good control for 80 days without crop injury, 2) as for grass and other weeds occurrence, sequential
application of tank-mix with glufosinate-ammonium SL and pendimethalin at 30 days after transplanting (DAT) followed by
glufosinate-ammonium. at < 20 cm of weed height with 30 days’ interval provided better weed control than 2-time application of
glufosinate-ammonium. single application for 80 days in this trial. 3) To prevent from drifting of non-selective herbicide spray
mist into red-pepper at furrow application, glufosinate-ammonium. should be applied at 15 cm of spray nozzle height at 20 DAT
(18 cm tall of red pepper), and the spray nozzle should be placed below 30 cm above ground to keep spray drift minimum to red
pepper with > 40 cm plant height at 40 DAT.
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N B T ollA FaFE 82.1%, B2 15.9%, HEAR T 2.1%

Mﬁtt], 71 Fol ddAo] 37.2%, tha g o] 38.6%, Ay

Rt At 2=l algs el vt 71sA ol 24.3% 2 rebgth, 215 el A 25 (%A
oG an) B ool go] FiEaL Qo 2R|RER Aol k)= HEYe](17.3), AH]E(127), BsA (8.0), 7HE(3.0),
AF-of YAEOR 2oz FAFR ol glow,  3)(19) w2 T 3l o] 22 ol tH(Chang
T2 Aasof ofgo] tiiE AAIBAL 9tk A= et al, 1990). 2000 Eofl= W 2hEo] E2| o =I(PE) Hld
19759 ol A&F F 7P W AEAS At 9L s EAu sk Aukst S, 2002 HEATHAA L

o), 2o 0] e a3 YL wFE G A28 2} A3t Akt g gt &, sheate) vl

L S9] o]9& 113 e o] 2000 75,000 haol A 2015 &} ol & So] LAt 10 A} H|wsle] v|2=3t 4
d 34,514haz2 G738t QITH(MAFRA, 2016; Statistics 3R \/}E}WE}(Park et al,, 2003). 20149 <=3}t o]
Korea, 2016). Fste] HREA A A2 2AF Ayf 15 oA £

1989-19904 F&Z &Aoo A Fsto] -2litef whof ¥k == AH]E(9.9), BFY0](9.8), 7HE(5.6), FHE A (4.8),
Aol ftx BEE ZARRE A oEAZE A= HAl 2 SHi7HEIE47) o] AtH(Lee et al, 2015).
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=0l T55 F7tlA de] AREIL e EYA DA
%A pendimethalin ECe} 3}E 3} Mefa] A A2 Az
A fluazipfop-P-butyl EC, ¥ g} (F1H)ol H”\g AxE v
A7) s AREER= HAE A ZA| glufosinate-ammonium
SLE FAIste] 215 oA B82Ql Al2Al A2 AAE
k7] ffste] 3= ATHKCPA, 2015).

N

74 9-10<§7] ks E‘_( Z PRAlO|A
30 cm2Z oJAJSIT) ]H]h HEZFOHE 10a % E_/I: 19.0Kg,
QAT 112 Kg, 2H2] 149 Kg& A4 Ao 7]u]2 AEs}5ict.

AzxAe= = 7Y AA 744?4 o g Ahxsteick A
WAL D2E G 22 SN0l BF A
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Table 1. Weed control efficacy by sequential application of herbicides in red pepper field.

Weed control efficacy (%)”

Treatment
(Herbl(;lde & apphcatlon day) ]une 14 ]une 21 ]une 28 ]uly 06 ]uly 12 ]llly 19 ]uly 27
(37DAT) (44DAT) (51 DAT) (59DAT) (65DAT) (72DAT) (80 DAT)

Pendimethalin EC (2 DAT)" 91.742.9% 73.3%5.8c 61.7+10.4b 46.7+11.5c 30£10.0c 21.7£104d 11.7+7.6¢
Pendimethalin EC (2 DAT) b*
Fluazifop-P EC + Pendimethalin 91.742.9 91.74£2.9b 86.7+10.4a 86.742.9ab 81.7£2.9b  80.0+0.0b  75.0%5.0a
EC (37 DAT) (37 DAT)
Pendimethalin EC (2 DAT) b

+ + + + + + +
Glufosinate-am SL (37 DAT) 88.3+2.9 100+0.0a  95.0+5.0a 88.3t+7.6a 76.7+11.5b 63.3£15.3¢ 43.3+15.3b
Glufosinate-am. SL + Pendimethalin

+ + + + + + +
EC (30 DAT) 83.315.8 100+£0.0a  96.0+1.7a  73.3%5.8ab 46.7+15.3c 26.7£15.3d 13.3+5.8c
Glufosinate-am. SL + Pendimeth alin
EC (30 DAT) fb Glufosinate-am. SL 80.0£7.6 100+0.0a  95.0+5.0a 80.0+17.3ab 48.3*+14.4c 98.3+2.9a 86.7+10.4a
(60 DAT)
Glufosinate-am. SL (30 DAT) 88.317.6 98.3+29a 88.3%+7.6a 70.0+10.0ab 36.7+5.8¢c 23.3+5.8d 15.0+5.0c
Glufosinate-am.SL (30 DAT) fb

+ + + + + + +
Glufosinate-am SL (60 DAT) 80.0£5.0 100+0.0a  91.7+29a 66.7£5.8b 36.7+5.8c 98.3+2.9a  90.0+5.0a
Hand weeding (30 & 60 DAT) 95.020.0 90.0+5.0b 55.0+13.2b 36.7+15.3¢ 100+£0.0a  100+0.0a  81.7+7.6a
Untreated (397.3 @) (4,100 g)

(weed air dry wt. m™)

“DAT: Day after transplanting. *{b: followed by. "Efficacy (%): 0-100% (0: not effect; 100: complete control).

"average over 3 replications * standard deviation.

Same characters within each column indicate no statistical significance at 0=0.05 by DMRT.



216 dlo]7]

- e

% The 2nd appl. of =
% Pendi EC + Fluazipfop EC
% or Glufosinate SL

The 1st appl. of
50 - Pendimethalin EC

Amount of weed emergence/coverage (%)

0 — A r e —r—
May9 May23 May30 June7 Juneld June2l June28 July6 July13 July21 July27

- m~ Pendimethalin EC
—e Pendi EC fb Glufos. SL
—&—Untreated

—+—Pendi EC fb Fluazif EC + Pendi EC tank-mix
-+ Hand weeding

Fig. 1. Periodical changes in weed emergence by 1-time
application of pre-emergence herbicide and 2-time sequential
application of pre- and post-emergence herbicide.

of 29 A 2]A| pendimethalin 31.7% EC 400 mlE 120L
10a7'9] EeFo 2 A 3 ¢ 2z WA 7|7H 409 4
L2 13 Ages A a7t uEsta e 44
% pendimethalin EC 1%} #|2|35}aL, 379 Zof ul=jolr}
3~537] A= Ak o pendimethalin EC 450 mI} fluazifop-
P-butyl 17.5% EC 150 mlE 130L 102" o] A3xFFoZ |
Al Al 79 8047t WA A= 80~90% -] =] o
2319 &A% Hop At o]Q th(Table 1). &4 25 30
7AA0R 28] AT A wES W AR BT A

QUGH=| o]t EAl% 5 ko] AAe] W3ty] who]n,
1% AS7I7E B Aol 202 744 3512 Slefof & B
27} g Aom A=Ht.

3t A4 29 T pendimethalin ECE 12}& 223}
4] 379 Tof 2xf2 H|AEA] glufosinate-ammonium 18%
SL 300 miZ 130110 a0] Beko & A7 Hz] & 790
= 4 60 SN FaE BRHoR WA B 4 U3
o, A4 80 Foll= Alx AT} 43.3%= A X3t
(Table 1, Fig. 1).
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2 EgaA 242 A M A9 v aeY QRS
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Fig. 2. Periodical changes in weed emergence by 1-time
application and 2-time sequential application of glufosinate-am.
SL single or the tank-mix with pendimethalin EC.

AR 79 BokA) REA Zat stk A4
60 Tof Frx 2Ao] 20~30 cm¥ o]l 712 glufosinate-
ammonium SL 300 ml= 150 L 10a™'2] AF3zeko 2 22} A4
A & Zfoll= A4 80U Fofl A= &1} 86.7~90%
= UEhgith

F7FA AA A 2] 5 glufosinate-ammonium SL T8}
glufosinate-ammonium SL % pendimethalin EC®} &8 9]
1 7] 289 (72 62)e] ZAA EE AT A
.% aurt 80%E T8 A 2]Q] 66.7%°] B|sle] Hh =
Fol it 712 A4 60 Fof glufosinate-ammonium

% 22} A|A Aelstas Aol 78 279 RAPlA F
ﬂa F Az mate] atol= qlgith ol A EoF A 2A|

£ vl AzxARl £-83F o= glufosinate-ammonium

SL kg Ae) o) mo} gpzel el B A U
9] 2Aro] Zol A 2]H pendimethalino] EFo] @o] Hoj
A S o AS A U9 4 S AoR ARE
?lt} (Table 1, Fig. 2).

uba] 3150 Ag7|7to] 71 A& T uf aaAel
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st g, a1 ko] 3k2 i} 27t 4T Afole B+
12} BE9F A 2] A|(pendimethalin)& AFE3}a1, shEa} bz
7} 5-8cm FLe off 22} EoF A 2A|ef St A8 A=
Al (fluazifop-P-buty) 5 &85t A|A A 2jst= Zo| &t
Aolrh. E3F F1tof Wyt shEn #at oy} 7]E o
2] Fr2E5 WA & Aol vlAdgA AlzA (glufosinate-
ammonium SL)?} EFA ] A|2AE S&A T2 2%
°] 10~20cm A= A5 wf 12} A5l thA] 2 =
ol 20em ' S o) vjAdEd A2AE 22 AA
Aelsh= Zo] A&l Aor ALREh EAFA A
2 AzAlooJRt o= WA Gt
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IF g NEEZHol HIMEY MEX|e| QHMSE M B A8 Zpo|7) Qlo] Aol 18~55cm FE R AREE uf of
s7tlAE B ¥ 2 WS dAlsks B AAl AE Atk AX Eol7F 15emel A ofAl= a7t
AREET BIAEA A 2AIE o]§sto] L5 s Foll o] AL Ulen] AL Eol7} 30 cme= 209 SHE oFRe] A
& Atolo] WAshs RS WASKAL Qi) ojuf vlAdElY  So] AAEU O 40U Folli= 10%2] 5o AA|= et
AlZA| A ofl o vlite] ofgt oFsliE f-2to] vl4k ¥ 1L} 45 cmizolof| Al AR 79 20| 30 cm ©]5}Ql
A o] FabE AZ7E ARt SolE FF oFalizt alF 7] oA wHl4tel ofsf 7] oFsfi7t BlEEA] &
Hhgstar itk I Yo eE F0 (@A) A W sl dF AL Hlom FHab 23.3% S0 AA|EH AT
By wZo] A% o7} oks| WHAjo] 235l gololat H| A el A 2A| glufosinate-ammonium 2 2]o]] 2]+ 11
wskefo] 24 43 ol PUS) AL UBE FUACE  FoA A5 o PG A3 91510] bl Hel A
FFEFol gufosmate-ammomum SL 300mE 100L 10 a'  *]2] 404 $(40 days after application: 40 DAA)o]| A&
o Aasrow A 2043 40 Fofl At Avh, FA & ZASFTE G4 209 $Of aiFo] oFAlE A Al
20 F9o] 313 %AO] 14~23 cm, AFE =0]7} 15cm¢] #]  15cm =0] AFEZ Lol A 40 DAAS] RYAEL 236.7% 1,
2ol A= oF7ke] oFsi7t Qlof Uebgout, ANt oz A 30 cm ool A= 234.2%, 45 cm =olof|l A= 191.9% ATt
o] MAHA 27| oFafi7F SEE o] AP 40U Fol=  olE o7} §li= 15 em &o|o|A|9] AP} H]wsHH 30 cm
A2 oFsfi7F otk Leiut 30 cm szo] ArZEet 45cm =ololA] 1.1%, 45 cm szolof| A= 18.9%2] AYE ATt
=o| AxFto = oAl A 2 SHE s el oFsl  UEkEth
7h EAYSEAAL, 40U Solli= 22t 13.3%2} 33.3%2] A5-0] A 40 9] oFA| A Al 15em go] AL A5
A Elglon, A o] e 1EL 1A} EQtH(Table 2). FHd AL 41.7cm ©]1 40 DAAS] AL 634cmE
SHH FA] 40U F AHtoAs 7] 7H R A5 1514%9] AAHES UERET, 302t 45 cm3zo] o) oFA] A

Table 2. Visual crop injury and efficacy of non-selective herbicide by different spray heights.

2 DAAY 10 DAA 20 DAA 30 DAA 40 DAA
Prod Application Height of
roduct date spraynozzle ~ PTY  Effi* PT  Efi. PT Effii PT Effi PT Effi
%) (%) (%) ) (%) (%) () (%) (%) (%)
" JODAT 15cm 30 60 20 975 50 90 0 75 0 85
Glufosinate *
e SL (May 26) 30 cm 30 70 37 100 10 95 50 85 133 85
(300 ml, 45 cm 67 70 30 100 367 9 267 8 333 70
Waterl 15cm 20 85 0 50 0 20 5.0
100 m 40DAT
102 (June 15) 30 cm 25 90 67 8 10 30 10
45 cm 13 30 93 9 133 80 233 50 233

“DAA: days after application. “DAT: Days after transplanting of red pepper.

'PT (%): Phytotoxicity, 0-100% (0: not injury; 100: complete kill).
“Effi.:-Weed control efficacy, 0-100% (0: not effect; 100: complete control).

Table 3. Plant height and growth rate by different spray heights of Glufosinate-am. SL in red pepper field.

Application at 20 days after transplanting

Application at 40 days after transplanting

Height of  Plant height of red pepper Growth rate Plant height of red pepper Growth rate
Spray nozzle (cm) (%) (cm) (%)
0DAA" (A) 40 DAA*(B) B/AY Index* 0DAA (A) 40DAA(B) B/A Index
15cm 18.6 44.0 236.7 100 41.7 63.4 151.4 100
30 cm 17.3 40.5 234.2 98.9 40.9 66.0 161.1 106.4
45cm 17.8 34.2 191.9 81.1 40.2 57.9 144.0 95.1

0 DAA: before application. *40 DAA: 40 days after application.
"B/A: 40 DAA / 0 DAA.
“Index: compared with growth rate at 15 cm nozzle high.
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TR E vl A xR o] ofH o] ulite] ot 113
ok = wFx|5}7] YA B 2H 18.6cme] o] Hoj
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AZxAE 23] AA A2 HHo] ag2olqlrt
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o0 upolzl 359171 ol iR Mely Az
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o] 80Ut BEHOR W2 WA T 4 Ak
2) 3k 2 9o WsAr e} Fad RS0l A
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SLY} EoF XA pendimethahn ECE %%—OHH Az =
Aol 20am A= A5k ) 174 Aelsn, 02 F A 4
27} APste] 20 cm o8l2 Ak W] glufosinate-ammonium
LS 2212 AA A 2)sk= Ao E&F o)t
3) H A8 A=

A glufosmate ammonium SLo] &7+ A

2] A] oFeH O] nlibo] O3t 115 o5 WA|H| fleiA=
I3 240 18em AEZ WS A (4] 208 F) oFA)
HE eFo iolg 15cm oJ3t= sho] st ofsf=
Aol ATk A T 40U o= 1153 2F o] 40 cm o)A
ol ¢ APE 0|5 30cm oJst2 FEslo] AEsh= A
o] oFsf| 7FsAdo] A& Ao R e

FR0{: 15, EFA D AzA, S A AlzA,
vl e AzAl, AA A2, Az &), oFs)
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