Content List Available at ThaiJo unuma:m's

JDURNAL G

Khon Kaen Agriculture Journal

?fﬂ%?zﬂg Journal Home Page : https://li01.tci-thaijo.org/index.php/agkasetkaj

Uszandnmuasansnndndvivvnausansiuiunassanifisenisaruauisnyly
14
U1lnn

Efficacy of pre-emergence in combination with post-emergence herbicides
on weed control in maize
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ABSTRACT: Weed is the major problem of maize production that causes yield reduction due to weed-crop
competition for some plant growth factors. Therefore, the efficacy of pre-emergence in combination with post-
emergence herbicides on weed control in maize was studied at the National Corn and Sorghum Research Center,
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Pak Chong, Nakhon Ratchasima in early rainy season 2017 (July 15, 2017 — November 24, 2017) and late rainy season
2017 (September 15, 2017- January 24, 2018). The experiment was arranged in randomized complete block design
with 10 treatments and three replications. Treatments consisted of pre-emergence herbicides; nicosulfuron and
pendimethalin in combination with post-emergence herbicides; nicosulfuron, ametryn, fluoxypyr and paraquat
compared with hand-weeded and no herbicide (control). The result showed that all treatments of pre-emergence
herbicides in combination with post-emergence herbicides did not toxic on maize. Grassy weeds; Rottboellia
cochinchinensis (Lour.) Clayton, broadleaved weeds; Euphorbia heterophylla L., Commelina benghalensis L. and
nutsedse; Cyperus rotundus Linn. were found in the field. The application of pre-emergence in combination with
post-emergence herbicides on weed control in maize, either nicosulfuron or pendimethalin at 1 day after planting
follow by nicosulfuron or ametryn or fluroxypyr or paraquat, had an efficacy to control weed for 90 days after
planting that could be controlled weed higher than 70% and did not reduce to growth and yield of maize.
Keywords: efficacy; weed; yield; maize
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pendimethalin MuA28 ametryn, nicosulfuron A36E ametryn, pendimethalin munae fluroxypyr kag pendimethalin
AFY nicosulfuron amsanuALTRYlER semine 88.33 - 95.00% Tuvne?l nicosulfuron Ay fluroxypyr AIUAN
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Table 1 Toxicity (%) by visual rating at 30 and 60 day after pre-emergence in combination with post-emergence

herbicides application in early and late rainy season 2017

Treatments Rate Early rainy 2017 Late rainy 2017
(g ai/rai 30 DAA' 60 DAA 30DAA 60 DAA

1. nicosulfuron fb nicosulfuron 9.6 fb 9.6 0.00 0.00 0.00 0.00
2. nicosulfuron fb ametryn 9.6 fb 400 0.00 0.00 0.00 0.00
3. nicosulfuron fb fluroxypyr 9.6 fb 86.4 0.00 0.00 0.00 0.00
4. nicosulfuron fb paraquat 9.6 fb 138 0.00 0.00 0.00 0.00
5. pendimethalin fb nicosulfuron 264 fb 9.6 0.00 0.00 0.00 0.00
6. pendimethalin fb ametryn 264 fb 400 0.00 0.00 0.00 0.00
7. pendimethalin fb fluroxypyr 264 fb 86.4 0.00 0.00 0.00 0.00
8. pendimethalin fb paraquat 264 fb 138 0.00 0.00 0.00 0.00
9. hand weeding 30, 60 days 0.00 0.00 0.00 0.00
10. no herbicide (control) - 0.00 0.00 0.00 0.00
Mean 0.00 0.00 0.00 0.00
CV. (%) 0.00 0.00 0.00 0.00
F-test ns ns ns ns

ns = not significant Toxicity (%) 0 = no toxicity 100 = severely toxicity

IDAA = days after application fb = followed by
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31 9 N3l nicosulfuron Mg nicosulfuron F5uauieiitlunireosniingsdsey o wazmsminteivsedle auudiu
eind1 msldansidaiyiivnowsensiudundnenynnssu s Sdwuiviieynedaliuandrsiunmsidaiyiivieie uasd
Puuduirivdesniinsiiidndadie winslaans nicosulfuron MuAIY nicosulfuron, nicosulfuron MUAY ametyn
waz pendimethalin m1uee fluroxypyr lanunsamuauiviivnnla ?Nﬁaﬁmui’saﬁsmﬂqnﬂﬂﬁﬂiiﬁ%‘ﬁlu 9 uAkliuane1aiy
msldmdniaie (Table 3) 91nN15NAaBwBs Nosratti et al. (2007) WU nicosulfuron 8m31 35 g.ai/ha NULUUNRAY
sandl 3 FUanvindsugnarunsnananunuikiuresisiivasdndldis 70% wasdtminudsvosteiielunig
anasUszunm 87% wavvirlinandndalnaiiindy luvaedl Sharma and Zelaya (2008) wudn pendimethalin fnal
e paraquat @1N3aAIUANTELUENLARNIT atrazine ANuAIY paraquat @mSU Tesfay et al. (2014) wu31 N1skda1sMan
Sufiauuundasen nicosulfuron+silwet gold (@sdulu) 71 30 Fundsgn ansnsamuauiviivivieussianlunhauas ity
wivghldrludmlneldfidoisuiisutunisldasidnufinuuunousen atrazine war S-metolachlor Ssnsifinansdu

v
V=2

Tusmeanunsanmunuiviglanvy

v oA

Tudugaau nsldasmdniviviuuneusenyia nicosulfuron Uag pendimethalin aumgansidniviivwuume

a v [ Y%

390 %9 nicosulfuron, ametryn, fluroxypyr Wag paraquat Tiuminuisivivswliueansswsadanunsidnivivaieile

o

P minuieiuiysendng 103.87 - 172.60 n./A7.4. LWULAEIAUNTLESWUUNDUINANNAIEAITLUUNRNBNNNTTUIT
Tutanggay Fadluminuieiyivliunndrameaiidunisidndeivnensey Sadidminuieisivsening 88.80 -
157.40 n./n3.4. azwiulsdn msldasidntviivneusensiuiundsenynnssuisiihndnuisisivdesndnnslaldansida

¥ (Table 4)

GRQHER IR I

Awgedudnlned 30 Fundsgn Tuduggeu Sanuuandnafunsadd fo pendimethalin Aaae fluroxypyr
Tinuge 158.0 o, wiiliuansan1sadifiiu pendimethalin au@e nicosulfuron, pendimethalin #11e ametryn Wa
nicosulfuron AU fluroxypyr wagn1sAIRTsNUAIeile %nﬁmmqﬁw’m 142.7 - 149.7 @31, ELuéfqutJuﬁ 60 Tunas
Ugn nisliansmdniviivnowsensiudundwen Wisuieuiumdndsivaieussnu waglufinisidndeie daugald
uanFreneaia Tnefiaugediuseming 232.33 - 239.67 @, (Table 4) dwiulansgguuaugsiudialned 30 Junds
Ugn arsmdafuisuuuneuenit nicosulfuron way pendimethalin A28 nicosulfuron, ametryn, fluroxypyr Lag
paraquat Augadnlnaliunndiunisindaiviigaledie uarlidnsmdniviiy daugesening 110.67 - 117.33 gu.
Tusaedl pendimethalin auda8 ametryn fina1uganifiga 100.67 sy, Tuvategqeu 7 60 Sundslgnnsldans
nicosulfuron nudae nicosulfuron A 189.00 wal. udliusndrsvnsadAsumsldansmdnfeisuuuneusenit
nicosulfuron %38 pendimethalin AUMBEITLUURAIION nicosulfuron, ametryn, furoxypyr Wz papaquat LLasﬁmmqq

gandnisidaiviemeie warnisliddndily (Table 4)

HANEAR

dmsudugaru n15ldans pendimethalin nudae paraquat Tinandngsan 829.45 nn./ls lufiaauunnsinaiumg

1% - -

adRnuNSIFa1IAIRIINVUUUADUIDNTINAUNSNONNTTUITDU 9| Wazn1sAndndsivnlsile Nlnanan 657.43-822.45 nn./

1Y P

15 Tuvagnnislimdndyity Winandnsingn 515.21 an./ls Yaneggeu msldasminivisneusensiudundweniise
HANANTY pendimethalin Ay paraquat Tinandngegn 1,127.68 nn./ls wilufinnuunndrsiunisadifduansidn

TyiunssuTsou 9 Ninandnsening 996.67 - 1,116.79 nn./ls Tuvaeiinslifdndaiiy Tinandnsiands 589.9 nn./ls v

Wil nsldansidnisiivnewsensiuiundwenynnssyds Wnandnasniinisnidnisiiviiedie uavnisldmdnduiiy
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(Table 4) @onndasiu Sharma and Zelaya (2008) finu31 M3l pendimethalin 1-3 An. a1508naNs/i8nans Ikanangs
n31nsldidadeiy wWudeadunisldaiswuundssen paraquat inandnvesd1alnnginiinisidnisivauiie
LWULAEIAUAITANEIUDY Zhang et al. (2013) ANV A15MEEIANIATINTLUUNRA8N nicosulfuron (SC) 8731 40 n./a.

(Fnsuuzihn (R) uazansninf 2/3R. 1/2R way 1/3R) Tinandngandinislimdniviedis 33-67%

G

UsyAvBamasansrdauiimiuunowentmiundweniifienismuauisinludrinarilusuggiuuazUateng
duifu msldansidntufivieuseniud 1 fundsgndmilnaita pendimethalin 33%EC 8as1 264 n.a1soongwd/ls uie
nicosulfuron 6%0D a1 9.6 n.a150engM3/13 WaznuasiInTyRvuUUWEen fe nicosulfron 6%0D 031 9.6 N.a13
enqvs/ls u1¥e ametryn 90%WG 831 400 n.anseengwd/ls 13 fluroxypyr 28.8%EC 8091 86.4 n.anseangwi/ls uie
paraquat 23.5%SL 9751 138 ﬂ.ﬁﬁiaaﬂqwé/Ii ansamuauiviylate 60 Tundmiuansuuundasen 3o 90 Tundslgn

wavansidnivivnnylalifinansenusonandn uazarugeiuiiilng
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Table 2 Efficacy of weed control (%) by visual rating at 15 and 30 days after pre-emergence application, at 30 and 60 days after post-emergence herbicides application in

early and late rainy season 2017

Treatments Rate Early rainy 2017 Late rainy 2017
(g a.i/rai) pre-emergence post-emergence pre-emergence herbicide post-emergence
herbicide application herbicide application application herbicide application
15 DAA? 30 DAA 30 DAA 60 DAA 15 DAA 30 DAA 30 DAA 60 DAA
1. nicosulfuron fb nicosulfuron 9.6 fb 9.6 80.00 ab' 7333 b 81.67 c 81.67 bc 88.33 a 8333 b 96.33 abc  90.00 ab
2. nicosulfuron fb ametryn 9.6 fb 400 81.67 ab 75.00 b 88.33 bc  81.67 bc 93.33 a 86.67 ab 95.00 abc  88.33 abc
3. nicosulfuron fb fluroxypyr 9.6 fb 86.4 85.00 ab 80.00 ab 80.00 c 75.00 c 9333 a 88.33 ab 91.67 cd 83.33 bc
4. nicosulfuron fb paraquat 9.6 fb 138 7833 b 75.00 b 96.67 ab  91.67 a 93333 86.67 ab 99.00 ab 95.00 a
5. pendimethalin fb nicosulfuron 264 fb 9.6 90.00 ab 78.33 b 83.33 ¢ 81.67 bc 91.67 a 86.67 ab 94.00 abc  91.67 ab
6. pendimethalin fb ametryn 264 fb 400 91.67 a 76.67 b 100.00 a 88.33 ab 91.67 a 85.00 ab 93.33 bc 88.33 abc
7. pendimethalin fb fluroxypyr 264 fb 86.4 83.33 ab 7833 b 80.00 c 76.67 86.67 a 81.67 b 91.67 cd 90.00 ab
8. pendimethalin fb paraquat 264 fb 138 90.00 ab 75.00 b 95.00 ab  90.00 ab 86.67 a 81.67b 100.00 a 96.67 a
9. hand weeding 30, 60 days 0.00 c 93333 80.00 c 76.67 0.00 b 91.67 a 86.67 d 80.00 c
10. no herbicide (control) - 0.00 c 0.00 c 0.00d 0.00d 0.00 b 0.00 c 0.00 e 0.00d
Mean 68.00 70.50 78.50 74.33 72.50 77.17 84.77 80.33
CV. (%) 7.92 8.45 a.57 4.68 3.96 4.28 3.34 4.47
Ftest *% *% > > *% *x *x *x
** = significantly different at P <0.01  Efficacy of weed control (%) 0 = no control 100 = completely control

! Mean within the same column followed by the same letters are not significantly different at P<0.05 by LSD

2 DAA = days after application fb = followed by
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Table 3 Number of weed (plant/m? at 60 days after post-emergence herbicides application in early and late rainy season 2017

912

Treatments Rate Early rainy 2017 Late rainy 2017
(g a.i/rai) Grasses Broad leaved Grasses Broad
Nutsedges® Total Nutsedges® Total
weeds weeds weeds leaved weeds

1. nicosulfuron fb nicosulfuron 9.6 fb 9.6 14.67 ab' 1133 b 8.00b 34.00 b 12.67 ab 9.33 bc 6.67 b 28.67b
2. nicosulfuron fb ametryn 9.6 fb 400 12.00 ab 10.00 b 10.67 b 3267 b 8.67 ab 8.67 bc 8.67 Db 26.00 b
3. nicosulfuron fb fluroxypyr 9.6 fb 86.4 533b 18.00 b 9.33b 32.67b 4.00 b 16.67 ¢ 9.33b 30.00 b
4. nicosulfuron fb paraquat 9.6 fb 138 333 b 733 Db 11.33 b 22.00 b 267Db 7.33 bc 10.00 b 20.00 b
5. pendimethalin fb nicosulfuron 264 fb 9.6 267b 6.67 b 12.00 b 2133 b 267b 6.00 bc 933 b 18.00 b
6. pendimethalin fb ametryn 264 fb 400 4.67b 8.00 b 12.67b 2533 b 4.00 b 7.33 bc 12.00 b 2333 b
7. pendimethalin fb fluroxypyr 264 fb 86.4  14.67 ab 16.67 b 10.00 b 41.33 13.33 ab 15.33 bc 9.33b 38.00 b
8. pendimethalin fb paraquat 264 fb 138 267b 533b 12.00 b 20.00 b 267b 4.67 c 8.00 b 1533 b
9. hand weeding 30, 60 days  3.33b 8.00 b 1333 b 24.67 b 333b 8.00 bc 1333 b 24.67 b
10. no herbicide (control) - 34.67 a 39.33 a 56.00 a 130.00 a 32.00 a 40.67 a 55.33 a 128.00 a
Mean 9.80 13.07 15.53 38.40 8.60 12.40 14.20 35.20
CV. (%) 123.80 43.28 146.78 85.09 122.58 39.42 153.50 85.17
Ftest > o * *% *x *% *x *x

* = significantly different at P <0.05 **

! Mean within the same column followed by the same letters are not significantly different at P<0.05 by LSD

fb = followed by

2 Sedges= Cyperus rotundusLinn. Grasses weeds=Rottboellia cochinchinensis (Lour.) Clayton

significantly different at P <0.01

Broadleaved weeds=Euphorbia heterophylla L., Commelina benghalensis L.
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Table 4 Weed dry weight (¢/m?), plant height (cm) at 30 and 60 days after planting and yield (kg/rai) of maize as affected by pre-emergence in combination with post-

emergence herbicides application in early and late rainy season 2017

Treatments Rate Early rainy 2017 Late rainy 2017
(g a.i/rai) Weed dry Plant height (cm) Yield Weed dry Plant height (cm) Yield
weight 30 DAP? 60DAP (Kg/rai) weight 30 DAP? 60DAP (Kg/rai)
(g/m?) (g/m?)
1. nicosulfuron fb nicosulfuron 9.6 fb 9.6 134.27 b' 138.67 b 236.67 733.00 a 119.00 b 113.00 ab 189.00 a 996.67 ab
2. nicosulfuron fb ametryn 9.6 fb 400 115.07 b 139.33 b 238.67 765.00 a 100.33 b 113.67 ab 185.00 a 1,011.07 ab
3. nicosulfuron fb fluroxypyr 9.6 fb 86.4 172.60 ab 142.67 ab 238.67  715.78 a 15740 ab  113.00 ab 185.67 a 1,002.99 ab
4. nicosulfuron fb paraquat 9.6 fb 138 116.00 b 138.00 b 238.00 822.45 a 101.07 b 112.00 ab 180.33 a 1,116.79 a
5. pendimethalin fb nicosulfuron 264 fb 9.6 126.80 b 149.67 ab 238.67 757.77 a 11140 b 120.33 a 180.00 a 997.37 ab
6. pendimethalin fb ametryn 264 fb 400 103.87 b 148.00 ab 238.00  78291a 88.80 b 100.67 b 172.33 ab 1,020.00 ab
7. pendimethalin fb fluroxypyr 264 fb 86.4 167.60 ab 158.00 a 239.00 770.68 a 150.93 ab 117.33 ab 172.33 ab 1,003.89 ab
8. pendimethalin fb paraquat 264 fb 138 109.67 b 137.00 b 239.00  829.49 a 9533 b 110.67 ab 175.33 ab 1,127.68 a
9. hand weeding 30,60 days 170.60 ab 149.00 ab 239.67 657.43 ab 156.47 ab 115.00 ab 154.67 b 698.31 bc
10. no herbicide (control) - 343.07 a 140.67 b 23233  51521b 328.73 a 113.00 ab 154.80 b 589.93 ¢
Mean 155.95 144.10 237.87 734.97 140.95 112.87 174.95 956.47
CV. (%) 73.26 6.98 4.33 104 80.97 7.01 5.25 16.03
F-test * * ns > * "o *x *x

ns = not significant* = significantly different at P <0.05 ** = significantly different at P <0.01

! Mean within the same column followed by the same letters are not significantly different at P<0.05 by LSD

2 DAP = days after planting fb = followed by
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