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ABSTRACT
Willowherb (Epilobium ciliatum), a common weed in fields and gardens, is often controlled by
diquat, paraquat and glyphosate herbicides, but reports showed appearance of resistance in this
species to both groups of above herbicides. Due to this purpose, an experiment was performed in
the University of Cordoba ,2017, as an alternative to control this weed using four groups of
herbicides including glufosinate (GS inhibitor), MCPA and Fluroxypyr (synthetic auxin),
flazasulfuron (ALS inhibitor) and pyraflufen-ethyl and Carfentrazone (PPO inhibitor). To
investigate the effect of the mentioned herbicides, each herbicide used at eight doses and eight
replicates. Finally, the lethal dose (LDso) and dry weight loss (GRso) were measured 21 days after
treatments. The results showed the different degree of resistance between sensitive and resistant
biotypes of willowherb in terms of the fresh weight and number of survivals after treatment with
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each herbicide. Also the except for fluroxypyr which needed 365.05 gr h™* higher dose than the
recommended dose (300 gr h) to control resistant biotype, the rest of the herbicides controlled
both the resistant and sensitive biotypes well at lower doses than recommended ones. As a result,
the resistant species needed more herbicides, therefore, all studied herbicides could be used with

more caution in the proper management of this herb.

Keywords: Dose response, GRso, herbicide, LDso, resistance
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Table 1- General characteristics of applied herbicides in the experiments

- Group” Mode of Recommended Dose-response L .
Herbicide (WSSA)(HRAC)  Action™ Dose (g a.. ha) Application Time

Piraflufen-ethyl 14/E PPO 6-20 0,05,1,2,4,6,8, 10 post emergence

early post

Carfentrazon 14/E PPO 100 0,1.5,3.75,7.5, 15, 30, emergence

60, 100
MCPA 4/0 Auxinic 750 0, 250, 5(;(()],07050, 1000, post emergence
Fluoroxipir 4/0 Auxinic 300 0,125, 25,438, 100, 200, post emergence
Glufosinate 0,12.5, 25, 50, 100, 250, post emergence
107H GS 750 500, 1000, 2000
early post
Flazasulfuron B ALS 80 0, 5, 10, 20, 40, 50, 100, emergence

200

(WSSA/HRAC). b iscile o caslis )15 43S 5 K 0l 5 agslacile pole ol shuarnds olul py 2Scile o5 S i

(ALS) sl oSV 2l ((GS) sl (b 318 (SA) (eS| 4t (PPO) St 0558 355 555 5 5 Joe oosSs et

*: Herbicide group according to the Weed Science Society of America and the Herbicide Resistance Action Committee (WSSA/HRAC)
**: Mode of action: protoporphyrinogen oxidase (PPO), synthetic auxins (Auxinic), glutamine synthetase (GS), acetolactate synthase (ALS)
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Table 2. Log-logistic equation parameters used to calculate the different herbicides (g a.i. ha) required for 50% survival (LD50) and 50% reduction of fresh weight (GR50) of E. ciliatum population

Population d b LDse? (g ai.ha?) R? RF p-value d b GRso(g a.i.ha) R? RF® p-value
100.42 237 7.050 +1.05 0.99 0.0001 100.42 237 142 +1.05 0.99 0.0001
Carfentrazone R 6.61 235.07
S 100.37 176 1,067 +1.64 0.98 100.37 1.76 0.01+1.64 0.98
99.33 153 1.05+0.31 0.99 0.0001 100.04 213 0.41+0.08 0.99 0.0001
Pyraflufen-ethyl R 1.72 5.85
. 99.66 1.34 0.61+0.06 0.99 100.01 0.68 0.07+001 0.97
100.18 3.81 363.05243.71 0.99 0.0001 100.18 3.40 113.04 +6.59 0.99 0.0001
Fluroxypyr R 289 1.94
. 101.06 173 125.637 +4.10 0.99 101.06 1.30 58.14 +0.43 0.99
MGPA . 101.07 4.60 430.48 + 25,51 0.97 0.0001 101.30 1.69 160.75 + 24.81 0.99 0.0001
0og 39 0.98 8.2
. 103.05 351 109.13 +7.91 : 101.10 115 59.10 +3.14 :
. 100.18 391 167.05 + 22,81 0.99 0.0001 102.05 1.14 60.38 + 19.72 0.98
Glufosinate R 293 163 01012
. 101.66 173 56.91 + 3.41 0.98 101.95 152 36.89 + 4.66 0.98
100.31 473 63.40 + 6,59 0.99 0.0001 9335 212 37.44+3.94 0.99
Flazasulfuron R 335 778 0.0001
. 99.16 321 18.89 +1.97 0.99 102.09 158 481+043 0.99

(n=8) Q&iﬂ&a St gl =, L 68 a}&»;) Joe Jlezf (g 15 gme CL“ R? .l ulus (6 55y GR50 ,LDso / p3lie (& 55 GRso , LDso 45 Caglis 4> )3 =PRF L 558 0 Ol S s Sseoske ()f\-» 2GRso 3 *LDso

23GR50 and 2LD50 expressed in g ai ha™t. PRF = Resistance factor = GR50 or LD50 of the R biotype/GR50 or LD50 of the S biotype. + Standard error of the mean (n = 8).
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Figure 2. Epilobium ciliatum survival 21 DAT with different rates of Pyraflufen-ethyl (PPO), Carfentrazone (PPO),
Fluroxypyr (Auxinic), MCPA (Auxinic), Glufosinate (GS) and flazasulfuron (ALS). Bars show standard error of the means

(n=8).
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