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ABSTRACT

To study the effect of Ethalfluralin, Trifluralin and Pendimethalin on weed control in potato fields and potato yield, a
field expriment was carried out in the Ardabil Agriculture and Natural Resources Resarch Station in 2014. Dose-
response experiment was performed in an Agria potato cultivar field in Randomized Complete Block Design with three
replications. Experimental treatments were: Trifluralin and Etalfluralin at 0.125, 0.25, 0.5, 1, 2 and 4 L/ha,
Pendimethalin at 0.25, 0.5, 1, 2, 4 and 6 L / ha and two control treatment (weedy and weed free). Weed samplings
carried out at 20 and 60 days after treatment. The maximum total weed density reduction was observed 20 days after 6
lit/h Pendimethalin application. After that, 4 lit/h Etalfluralin was at 60 days after spraying, had the greatest effect on
reducing the total weed density (94.4%). Ethalfluralin at 4 lit/ha dose led to the maximum reduction total weed biomass.
The application of 4, 6 and 4 L /ha Ethalfluralin, Pendimethalin and Trifluralin respectively reduced the biomass of
weeds over a period of 20 days after treatment by more than 90 percent. The maximum mean tuber weight and total tuber
yield were achieved by 4 L /ha Pendimethalin that had not significant differences with 6, 2 and 4 L /ha Pendimethalin,
Trifluralin and Ethalfluralin, respectivally.

Key words: Chemical control, Dose- response, Ethalfluralin, Pendimethalin, Trifluralin.
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! Solanum tuberosum L.

2 Amaranthus spp.

3 Chenopodium album L.

4 Cuscuta campestris Yunck.

5 Descurainia sophia L.

¢ Goldbachia laevigata DC.

" Hibscus trionum L.

8 Orabanche aegyptica Pers

® Polygonum aviculare L.

10 Portulaca oleracea L.

11 Sinapis arvensis L.

12 Solanum nigrum L.

13 Echinoclea crus gali (L.) P. Beauv.
14 Hordeum leporinum Link
15 Lolium spp.

16 Setaria spp.

17 Convolvulus arvensis L.

18 Cyperus spp.

19 Cynodon dactylon L. (Pers).
20 Malva spp.

2L Sorghum halepens L. (Pers).
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Table 1- List of applied herbicides, their mode of actions, application methods and formulations

Common Name (Commercial) Mode of action Application method Formulation
Etalfluralin (Sonalan) Dinitroaniline inhibitor Pre- plant EC33%
Pendimethalin (Stomp) Dinitroaniline inhibitor Pre- plant EC33%
Trifluralin (Treflan) Dinitroaniline inhibitor Pre- plant EC48%
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Table 2- List of weeds, their relative densities and weights, 20 and 60 days after treatments

Releative density Releative weight

60 days 20 days

Persian name Scientific name 20 days after 60 days after
treatment treifttr?];m tre"’;ftt;;m treatment

asds Acroptilon repens L. (D.C.) Asteraceae 0.29 0.37 0.87 1.50
PR Ay s GU Amaranthus retroflexus Amaranthaceae 43.04 42.44 38.61 20.48
d 05,8 Borago officinalis L. Boraginaceae 0 0.15 0 0.28
o F 4ok Chenopodium album Chenopodiaceae 54.03 53.76 39.97 60.35
ol Cirsum arvense Asteraceae 1.05 1.66 8.18 8.09
S Convolvulus arvensis L. Convolvulaceae 0.94 0.80 2.96 247
Oy oo e Glycyrrhiza glabra L. leguminosa 0.43 041 4.99 4.02
S, gl Lactuca seriola Asteraceae 0.04 0.05 0.21 0.22
Ko 5 Rumex spp. Polygonacea 0.006 0.37 3.64 2.53
L Tragopogon dubius Asteraceae 0.18 0.05 0.65 0.06
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Table 3. Analysis of variance of herbicide doses effects on reduction percentage of total weed density and biomass, 20 and 60 days after
treatments

Mean of Squares

Source of variation DF Total weed density Total weed biomass
20 days after treatment 60 days after treatment 20 days after treatment 60 days after treatment
Replication 2 47.67™ 13.91" 11.65"™ 188.72"
Tratment 17 3255 ** 3003 ** 3213** 2795 **
Error 34 122.44 57.82 17.19 36.80
C.V. - 21.49 15.78 8.01 13.33
A3 0 o) dlarl mhas 53 ls g 5 o ime b S5 T Y 5

", and **: Not-significant and Significant at the 1% probability levels, respectively

olaons 1 323 33, N0 3 Vo 5 2GS S 0395 Cama 5 o515 1 colslin 5 9 celing b ol 518 JUT S il ilien yoolio 3 € Jgotn

Table 4- The effect of different doses of Ethalfluralin, Pendimethalin and Trifluralin on reduction percentage of total weed density and
biomass, 20 and 60 days after treatments

Dose (L /ha) Total weed density (%) Total weed biomass (%)
20 days after treatment 60 days after treatment 20 days after treatment 60 days after treatment

Ethalfluralin 0.125 6.05" (3.51) 10.01" (3.34) 6.341(3.62) 4.14) (3.38)
0.25 13.879" (6.94) 13.48" (1.58) 12.341 (0.74) 11.351 (5.72)
0.50 49.10% (4.44) 46.34' (6.79) 46.14' (4.17) 41.76% (1.72)
1 74.28" (1.42) 64.47° (3.25) 72.08% (0.89) 60.59% (4.60)
2 81.17% (0.52) 77.21% (1.39) 80.00° (0.72) 68.59% (3.98)

4 97.12% (1.48) 94.39% (3.03) 96.71% (1.64) 87.25% (7.62)

pendimethalin 0.25 8.33" (2.46) 7.41' (1.28) 8.98Y (2.45) 1.741 (0.88)
0.50 28.08" (0.54) 22.01" (4.83) 30.10" (2.18) 34,93" (1.61)
1 52.91%(0.53) 37.019 (6.65) 51.82%(3.14) 52.52¢ (1.79)
2 46.65% (23.34) 58.16% (3.41) 67.08° (1.04) 59.76% (1.61)
4 80.79% (1.27) 79.32' (0.93) 80.40" (1.65) 74.86" (2.99)

6 97.41%(0.67) 91.88% (3.07) 95.75%(0.92) 89.15% (6.97)

Trifluralin 0.125 5.64" (4.04) 6.15' (4.69) 4.381 (2.81) 3.01 (1.92)

0.25 12.86% (5.31) 8.17' (4.75) 13.03' (4.57) 6.16/ (3.00)

0.50 41.47° (3.48) 37.789 (8.37) 39.649 (1.25) 27.53' (5.07)
1 62.32% (1.84) 56.06¢" (4.16) 60.14° (3.14) 48,501 (2.14)

2 76.55 (2.98) 66.54% (4.94) 74.78% (1.33) 64.43% (0.44)
4 91.94% (1.50) 90.43% (1.61) 91.12%(1.60) 82.34% (4.30)

LSD (e=0.05) - 18.36 12.61 6.88 10.06

skl glex SLas il s olis il o Aoz 0 Jlez>] e 2 bl ls e sl BB LSD & ge 31 el (S 2 G s Bl S b Sl
The columns with minimum common letter are not significantly different at 5% level of probability using LSD. The values in parentheses are standard errors.
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Figure 1-The dose- response of reduction percentage of total weed density at different doses of Pendimethalin, 20 and 60 days after
treatments
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Table 5- Estimated logistic and sigmoiid parameters for Pendimethalin, Ethalfluralin and Trifluralin, 20 and 60 days after treatments

Total weed density (20 days)

Herbicide a b EDso R?
Pedimethalin 94.53 (15.62) 1.02 (0.51) 1.71 (0.67) a 0.88
Ethalfluralin 93.14 (4.90) -2.03 (0.36) 0.50 (0.05) c 0.98
Trifluralin 93.87 (5.61) -1.60 (0.23) 0.64 (0.08) b 0.99
Total weed biomass (20 days)
Pedimethalin 102.80 (11.22) -1.25 (0.26) 1.09 (0.27) a 0.98
Ethalfluralin 91.56 (5.94) -2.06 (0.47) 0.49 (0.06) c 0.98
Trifluralin 94.05 (6.02) -1.55 (0.22) 0.68 (0.09) b 0.99
Total weed density (60 days)
Herbicide A b EDso R?
Pedimethalin 86.00 (6.00) 0.65 (0.16) 1.39(0.21) a 0.96
Ethalfluralin 96.90 (8.55) -1.47 (0.30) 0.62 (0.11) b 0.98
Trifluralin 96.85 (14.78) -1.37 (0.37) 0.85(0.27) b 0.96
Total weed biomass (60 days)
Pedimethalin 94.57 (14.26) -1.50 (0.32) 2.02 (0.55) a 0.98
Ethalfluralin 85.05 (7.24) -1.71 (0.40) 0.58(0.10) b 0.98
Trifluralin 88.75 (11.90) -1.34 (0.46) 0.44 (0.14) b 0.96

W M):@C}a.»y;l:f'm | prjilLﬂQj:Mjajz alie G, ol esls iules Gy > b osjliiliad gl gl o EDso osls 95 o o ool

The difference between of two EDso data is based on the standard error with the letters. The columns with minimum common letter are not significantly different at 5%
level



(MY Saslacile (515 dowe /OTAN) OLa 5 aal ol U Yoy

19y Yealob yo g lacile 03¢0 Cos ) (Gl 13 00 ZalS . . - .
252 2 ))AL; 7 ")‘5 2 UMA J‘JJQ_J)'M 4ED50 ﬁ)LﬁL& )\ eJ.A\ g:,\.wv\q cﬂb J-IL\A‘ B

Saglacide S ey QMMJNJ')VS\JJ ol Ll gl ascale
034 Ty Shwoyd 00 Al gy &S J- s - -
e AE sl S 0 s “Susba g sy 5 M S B g e
DS el Sl o S ekl s alacie doys 00 4 Ol iScile Sllie o aS 5,8 L &S
ol skt 5 gla pSale 51 LSKa 53 I Y/eY (/0N /88 . . . ..
AL Slas e Sl ks s ShesN s dewy 5 aslacile 035 G 5 (S| alS

2l o s LA e s e e s s

)LL<A BL jl:j V/vQ /WA /84 a v.:jjs CL;\;IL:M J\ o

100
80
60

40

Total weed density at 60
days after treatment (%)

100 -

80 A -

60 A

Total weed density at 20
days after treatment (%)

20 A

0 1 2 3 4 5
Ethalfluralin doses (L /ha)

1y JUT S e Blieo y13lio p i slacile JS' 6515 (iRl w0 yd Gl — oyl Wi, =T UK (ouiliows 1 59, 1o 9 e

Figure 2- The dose- response of reduction percentage of total weed density at different doses of Ethalfluralin, 20 and 60 days after treatments
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Figure 3- The dose- response of reduction percentage of total weed density at different doses of Trifluralin, 20 and 60 day after treatments
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Figure 4- The dose- response of reduction percentage of total weed biomass at different doses of Ethalfluralin, 20 and 60 day aftar treatments
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Figure 5- The dose- response of reduction percentage of total weed biomass at different doses of Pendimethali,n 20 and 60 days after

treatments
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Figure 6- The dose- response of reduction percentage of total weed biomass at different doses of Trifluralin, 20 and 60 day after treatments
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Table 6- The effect of different doses of Ethalfluralin, Pendimethalin and Trifluralin on mean tuber weight, total tuber yield and percentage
changes of these traits

Dose (L /ha) Mean tuber weight (%0)

Total tuber yield (%0)

Mean tuber weight (g)

Total tuber yield

Ethalfluralin 0.125 104.75 (5.42) 102.901 (6.29) 4739 % (L1.77) 10%%n'/(hoa.1231)

0.25 131.36 1 (11.87) 133.48%" (8.26) 59.57 9hi (5.64) 14.30 " (1.14)

0.50 157.73 9" (5.67) 157.77 9" (12.04) 71.40 9 (1.51) 16.78 9(0.29)

1 177.55 *14 (19.33) 175.53 ¢ (16.07) 80.12° (7.06) 18.63 % (0.59)

2 205.25 ™ (12.17) 207.68 * (25.64) 92.80 % (3.71) 22.01 (1.62)

4 197.01% (16.83) 194.19% (24.25) 88.99  (6.04) 20.59% (1.61)

Pendimethalin 0.25 11259 ¥ (8.14) 113.827 (10.13) 51.17 ' (4.64) 12.26™ (1.45)

050 128.311 (4.33) 132.52" (10.94) 58.13 i (2.01) 14.14 % (0.94)

1 153.93% (4.37) 160.04% (9.58) 69.75 ©foh (2.20) 17.05 19 (0.18)

2 180.45 % (14.84) 188.88% (11.33) 81.53% (5.41) 19.93 % (1.44)

4 228.76° (8.58) 237.17 ® (8.54) 103.83° (5.96) 24.39" (1.36)

6 216.29 ™ (9.64) 230.04™ (2.97) 98.10% (5.41) 23.80° (0.75)

Trifluralin 0.125 117.21 ™ (5.28) 114.46 0 (7.85) 53.08 % (2.12) 12.18 " (0.29)

0.25 131.51 1 (9.45) 137.64 9 (15.84) 59.64 i (4.78) 14.58 % (1.03)

0.50 141.37" (6.89) 144.81% (8.70) 63.94 oM (1.87) 15.45 9(0.54)

1 165.33" (1.99) 173,515 (15.24) 74.90 # (1.15) 18.45 %1 (0.74)

2 205.09 ™4 (2.92) 208.98 * (11.71) 92.93% (1.88) 22.28" (0.36)

4 200.70 %% (7.99) 204.70% (14.32) 90.92  (4.32) 21.78 (0.24)

Weed free 0 259.48  (7.28) 261.06 ° (6.93) 117.57 * (3.68) 27.92° (0.90)
LSD (¢=0.05) 26.87 26.20 1153 2.66

slblkal glex SLES 5l s jpalis sl o Ao 3 0 I bl ls e sl BB LSD & ge 31 el (S 2 G s Bl S b Sl

Al e

The columns with minimum common letter are not significantly different at 5% level of probability using LSD. The values in parentheses are standard errors.
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