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Evaluation of Pre-emergence Herbicides Efficiency for

Weed Control in Curcuma Lanna Snow Fields
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Abstract: Weeds are a major problem for Curcuma hybrid cultivation at every growth stage, thereby increasing
farmers' cost of labor. Using pre - emergence herbicides may help reduce the cost, but it could have an
undesirable impact on plant growth. Therefore, the objective of this research is to assess the effects of pre -
emergence herbicide application on Curcuma Lanna Snow germination and growth as well as weed control
efficiency, including the incremental costs for using each herbicide. The results showed that application of
atrazine at 270 g ai/rai, indaziflam at 10 g ai/rai, isoxaflutole + cyprosulfamide at 9.6+9.6 g ai/rai, oxyfluorfen at
47 g ai/rai, pendimethalin at 198 g ai/rai, and sulfentrazone at 115 g ai/rai did not differ significantly and resulted
in 74.5 % average weed control efficacy 14 days after application, and did not adversely affect germination,
plant height, leaf width, first-leaf unfolding time, and dry weight of C. Lanna Snow 21 days after application.
However, marginal analysis revealed that using atrazine as a means for weed control is the most economically
efficient. Information about germination, plant growth, weed control efficiency, and marginal efficiency of each

chemical indicated that atrazine application was the optimum method for weed control in C. Lanna Snow.
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Table 1. Herbicide rates and experimental methods used in the Curcuma Lanna Snow fields
No. Treatment Rate (g ai*/rai)

1 Hand weeding (at 1 and 2 WAP') -

2 Weedy check -

3 Atrazine 90 % WG 270

4 Diclosulam 84 % WG 12.6

5 Indaziflam 50 % W/V SC 10

6 Isoxaflutole + Cyprosulfamide 24 % + 24% W/V SC 9.6+9.6
7 Oxyfluorfen 23.5% W/V EC 47

8 Pendimethalin 33% W/V EC 198

9 Sulfentrazone 48 % W/V SC 115

'WAP = week after planting
*Pre - mixed herbicide

3 . . . .

ai = active ingredient
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Table 2. Effects of pre - emergence herbicides on mean germination rate and growth of Curcuma Lanna

Snow at 21 days after application

Treatment Germination (%) Plant height (cm) Leaf width (cm) First leaf unfold (day) Dry weight (g)
Hand weeding 2714 319a 51b 27.2a 0.23 a
Weedy check 26.4a 329a 5.3 ab 25.0 ab 0.33a
AZ' 319a 31.3a 55ab 220b 0.35a
DL 0.0b 00b 0.0c 0.0c 0.00 b
IF 26.4 a 31.8a 55ab 258 ab 0.29a
IT+CM 28.5a 314a 5.4 ab 25.8 ab 0.36 a
OF 320a 31.5a 56a 273 a 0.36 a
PL 319a 323a 57a 243 ab 0.30a
Ry4 257 a 324 a 56a 25.8 ab 0.38a
LSD 8.40 2.41 0.51 5.06 0.15
F - test * * * * *
CV (%) 22.67 5.86 7.21 15.46 36.66

'AZ = atrazine, DL = diclosulam, IF = indaziflam, IT + CM =

SZ = sulfentrazone

isoxaflutole + cyprosulfamide, OF = oxyfluorfen, PL = pendimethalin,

?Means within the same column followed by different letters are significantly difference between treatments by LSD test (*P < 0.05)
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Table 3. Effects of time and experimental methods on weed control efficiency after pre - emergence herbicide

application in Curcuma Lanna Snow fields

Weed control (%)

Time Treatment
™w? BL NL SG
7 DAA Hand weeding 100.0 a* 100.0 a 100.0 a 100.0 a
Weedy check 70.0 gh 92.8 ab 99.3 a 78.0 efg
AZ? 82.5 de 97.5a 98.8 a 86.3 cd
DL 96.3 ab 99.8 a 100.0 a 96.5 ab
IF 86.3 cd 100.0 a 100.0 a 86.3 cd
IT+CM 90.0 bc 99.8 a 100.0 a 90.3 bc
OF 88.0 cd 100.0 a 100.0 a 88.0 cd
PL 82.5 de 97.5a 100.0 a 85.0 cde
SZ 85.0 cd 95.5a 100.0 a 89.5 bc
14 DAA Hand weeding 100.0 a 100.0 a 100.0 a 100.0 a
Weedy check 4501 76.3d 925b 76.3 fg
AZ 70.0 gh 97.5a 99.3a 73.39
DL 97.8 a 99.8 a 100.0 a 98.0 a
IF 73.8 fg 99.5a 100.0 a 74.3 fg
IT+CM 77.5 ef 97.0a 99.5a 81.0 def
OF 73.8 fg 87.5 bc 100.0 a 86.3 cd
PL 68.8 gh 87.5 bc 100.0 a 81.3 def
SZ 63.8 h 82.0 cd 955b 86.3 cd
F - test *% *% *% *%
(Time X Treatment)
LSD (P < 0.05) 7.39 7.49 3.15 7.01
CV (%) 4.16 3.89 1.60 3.81

'DAA = days after application

‘AZ= atrazine, DL = diclosulam, IF = indaziflam, IT + CM = isoxaflutole + cyprosulfamide, OF = oxyfluorfen, PL = pendimethalin,

SZ = sulfentrazone

*TW = total weed, BL = broadleaf weed, NL = narrowleaf weed, SG = sedges

* Means within the same column followed by different letters are significantly difference between treatments by LSD test at

P <0.01
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HANTENUNAIANNNUANTNNSATTN T
WULAeUIRNLARZITAR 21 FU WLTA d13ANSA
Fenguuunausandaulve ludenanailofiduss
N1998N289%R UG AINES AuNF19Tly nnsAd

luusn Lmzﬁwﬂﬂuﬁwmﬂnum Tnedulafifus
N139BNUBININUF AITHGY wazinmTnusislal
LANANITUNISERA FUZANIINUENS oxyfluorfen,
pendimethalin Wag sulfentrazone danalsiiAnieas
Arund1gluninndinisindndangsasdaatig
AdadAyn1eada WANAINT N1sWIENT atrazine
deuavinWfdnuuinalousnld aiiqai 22
Tunaalgn anadiaannduldladn a1s atrazine,
pendimethalin Lay oxyfluorfen @1u13nUNA 1T
pauAndTReluulasgnitefi Rane s saiy
16 (Bharty and Kumar, 2017) e’?faﬂnuml,ﬂuﬁmﬁ
ﬂ@nmmmﬁuﬁé’meﬁmﬁnﬁulﬁaudmﬁmﬁmﬁu
Asannldatsniidndanaununeauianfanana
faagmanisldansilndideeiuls Inelddena
@anIesian1998NLazN19a sy AL IR e 9L NHA
#NdUNIINUANT diclosulam 86151 12.6 NFNAIS
@aﬂqwaﬁrﬁiaié m'\mmfuéa\wifamimﬂm\iﬂnmm
agvanysnl nanaae Walyuunliaiunsasenuay
W3 iu TR lEmAsinnannans G9ans diclosulam
snaflunguans triazolopyrimidine finalnnsduds

Table 4. Marginal analysis for pre - emergence herbicides application in Curcuma Lanna Snow fields

Treatments MC? MG® MW* MG to MC ratio MW to MC ratio  Average
Hand weeding 80.0 0.7 42.5 0.01 0.53 0.27
Weedy check 0.0 0.0 0.0 - - -

AZ 8.4 55 18.8 0.65 2.24 1.44
DL 14.0 -26.4 39.5 -1.89 2.82 0.47
IF 14.7 0.0 22.5 0.00 1.53 0.77

IT+ CM 15.2 2.1 26.3 0.14 1.73 0.93

OF 22.0 5.6 23.4 0.25 1.06 0.66
PL 12.0 55 18.1 0.46 1.51 0.98
SZ 24.0 -0.7 16.9 -0.03 0.70 0.34

'AZ = atrazine, DL = diclosulam, IF = indaziflam, IT + CM = isoxaflutole + cyprosulfamide, OF = oxyfluorfen, PL = pendimethalin,

SZ = sulfentrazone
“MC = percentage change of cost
‘MG = percentage change of germination

MW = percentage change of weed control
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xR luluia (Matte et al, 2019) Tasin19N1&N9
diclosulam 718721 12.6 ﬂ'i‘“um'a‘@@nqw'?:fﬁi@ié 814
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U TR UNANTENUNAIRNNN UAN TN AT TN T
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?ﬁm@mﬁmﬁumiﬁﬂwwm Khalil et al. (2019)
eI RN duRiAnaaun el 14 Sunds
NNINUAT AINTOTER19AT pyroxasulfone Nl
Tauls denavinl¥lTunuaesans pyroxasulfone
TuAuanas adnelsfnin quiauTRaeAuilil
ANUANANAUBNAEINARBN1TAIDEADIATNIAN
JrNTuLuieusanuiazaialauanmAaiuanaae
Tnewudn nasmaumndaialaanisldans alachior
LAY linuron ATHANNINNIZANAURNHLZABULL
peat soil (Rahman et al., 1976) 1UN13ALANIENG
210947191 AT TN T ULARZTTA WU AN ATIN D
nnadadnisasuandsialnasonldunnsineiuy
NNADA NTUNITNUANT diclosulam 8731 12.6

ninaseangnasels in1srauandanalaesans

unfgadeliuansramieadfnunisnndndang
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ans diclosulam Tun1spauAndrRTluuaciamans
fe1dmanfiag 3.5 uaz 4.2 ﬂfﬁl@’]?@@ﬂﬂ%éﬁl‘@iﬁ"
(Singh et al., 2009) mﬂma‘mmmm@ﬂqwﬁm
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