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Evaluation of different cultivars of wheat, barley and oat crops tolerance to
trifluralin
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ABSTRACT

To evaluate the effectiveness of trifluralin tolerance in different varieties of wheat, barley and oats crops,
greenhouse and field experiments were conducted in the College of Agriculture and Natural Resources,
Razi University, Kermanshah, Iran, in 2015 and 2016. In greenhouse study, 64, 12, and 38 varieties of
wheat, barley and oats were tested, respectively. In the field study, 11 oat varieties (Ugf775456,
Wallaroo, Ozark and ...), two barley (Nosrat and Ryhan) and two wheat (Psrsi and Pishtaz) varieties were
examined. In both studies, 2.5 liters of trifluralin per hectare (commercial form) was used. A factorial
experiment in a randomized complete block design and a randomized complete block design with three
replications were used in greenhouse and field experiments, respectively. In the greenhouse study,
germination percentage and dry weight and in the field study, grain yield, emergence percentage and
length of coleoptiles were recorded. The use of herbicide increased seed yield and germination percentage
of oat crop higher than barley and wheat. Coleoptiles length of crops and wild oat was significantly
different. The difference of coleoptile length of wheat, barley and oat crop allow the use of trifluralin as
layers.
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Table 1. Bread wheat, barley and oat cultivars studied in the greenhouse experiments

Shahi Hashtarkhanil Tobari Masnoei 470
Sabalan Hashtarkhani2 Zarin Gaspard
Marvdasht Saison Back cross Roshan bahari M-79-7
Sistan Shiraz Almot Akbari
Varand Ferontana Almot2 Azadi
Gazerosang Hamon Omid Niknezhad
Sorkh tokhm Adel Panjamo Arvand
Wheat Navid Simine Bayat Kauz
Dasjerdi Kaveh Bolivi M-75-5
Moghanl Tabasi Bezostiya Arta
Moghan2 Ghafghaz Bam Atrak
Verinak Mahoti yazdi Chenab Sepahan
Shapasand Karaj2 Zarandi Estar
Mantaghe sara Karaj3 Khazarl Bolani
Pishtaz Shariyar Shirodi Drya
Parsi Kavir Tos Dez
Gorgan2 Esterin Estar Sararod
Barley Nosrat Valfajer Zarjo Sahand
Rihan Gorgan Kavir Makoi
Appalaches Quoll CPI115397 Coronado
Brusher Wintaroo Arnold Flamings Nova
Echidna Grise D’Hiver c-1/130 Possum
Motlock Swan Daly up 94046-57
Oat  Ozark ND873364 Kalott Kingfisher
Potoroo Force GA Mitchell Preston
Tarahumara Euro 4Z0P95 Ajay
UFRGS 94-2571 Nasta Wallaroo UFRGS 940886-4
UPF775456 OH1022 1A 91098-2 OT 289
NZ2101 Arian Inra
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Table 2. Bread wheat, barley and oat Cultivars studied in the field experiments

Wheat Parsi Pishtaz

Barley Ryhan Nosrat
Ozark Euro
Brusher Mortlock

Oat Wintaroo Potoroo
GA Mitchell Quoll
Wallaroo Swan

UPF775456
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Table 3. Mean comparison of the effects of trifluralin on germination percentage of barley in the greenhouse

Factor %Germination %Germination
Cultivar
non-herbicide herbicide Cultivar non-herbicide Herbicide
(control) (control)
Sararod 86.66 & 9( bede Esterin 78 ehi 96.66 2
Sahand 80 feh 96.66 Valfajer 70 81.66 °f&h
Makoi 78.99 & 91.66 4 Gorgan 81.76 cfeh 93.33 abed
Estar 88.33 cdef 95.33 abed Gorgan2 76.74 i 81.66 °feh
Zarjo 80 feh 86.66 %t Nosrat 95,33 abed 98.33 %
Kavir 88.33 cdef 91.66 Ryhan 96.66 100 *

S5 6 I3 e BMS] o)y Sy aws 3 LSD yg0jl bl oS yie g (sl (slapnSile
Means with the same letter(s) are not significantly different at 1% of probability level, based on LSD test.
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Table 4. Mean comparison of the effects of trifluralin on the germination percentage of oat in the greenhouse
Factor %Germination %Germination
Cultivar non-herbicide herbicide Cultivar non-herbicide herbicide
(control) (control)
Swan 96.66 ™ 88.33 defe Perston 98.33 % 76.66
Arian Inra 86.66 75K Arnold 78.33 i 78.33 hii
Nasta 9( cdefe 75K GA Mitchel 9( cdefe 78.33 i
Coronado 100 ® 76.66 c-1/130 95 abed 68.33 mno
Daly up 100 * 61.66 *r 4Zop95 9( cdefe 90 cdefe
CPI115397 100 * 76.66 Wallaroo 91.66 bedef 88.33 dfe
1A91098-2 88.33 defe 753K Kalott 85 feh 55w
UPF775456 88.33 defe 58.33a OH1022 88.33 dcfe 73.33 kim
NZ2101 91.66 bedef 58.33 Wintaroo 96.66 ¢ 9( cdefe
UFRGS94-2571 86.66 °f 71.66 *m Fore 88.33 defe 71.66m
94046-57 71.665m 56.66 4" Grise D’Hiver 96.66 85 feh
Quall 100 91.66 bedef Euro 93,33 abede 83.33 &
Motlock 9( cdefe 86.66 Ozark 91.66 bedef 86.66 &
Appalaches 66.66 ™ 51.66" ND873364 86.66 ¢t 70 kimn
OT289 S55mw 50" Nova 96.66 ¢ 9( cdefe
Flamings 86.66 75K Brusher 9( cdefe 88.33 defe
Kingfisher 98.33 76.66 % Potoro 100° 90 <defe
Possum 88.33 defe 70 Kimn Echidana 100° 58.33
Ajay 98.33® 86.66 Tarahamorra 9() cdefe 60 P

)l )b e BB )3 Sy aws )3 LSD (905 Lolol ps oS jiitio gy gyl (glaypuSilio
Means with the same letter(s) are not significantly different at 1% of probability level, based on LSD test.
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Table 5. Mean comparison of the the effects of trifluralin on germination percentage of bread wheat in the greenhouse

Factor %Germination %Germination
Cultivar non-herbicide herbicide Cultivar non-herbicide Herbicide
(control) (control)
Hashtarkhanil 63 "oPar 66.66 mnop Masnoei 470 63 nopar 56.66 "
Hashtarkhani2 51.66 " 65 mnord Gaspard 73.33 ikl 65 mnord
Saison 66.66 ™op 71.66 kim M-79-7 71.66 km 65 mrord
Shiraz 60 parst 63 nopar Akbari 78.33 cfehi 75 ehik
Ferontana 75 ehilk 85 ode Azadi 68.33 Kimno 63 nopar
Hamon 70 Jkimn 75.05 ehiik Niknezhad 63 norar 53.33w
Adel 73.33 hikil 76.66 i Arvand 65 mropd 555wy
Simine 85 cde 90 abe Kauz 83.33 cdef 8( defeh
Kaveh 86.66 b 86.63 b M-75-5 61.66 °Pds 51.66 "
Tabasi 70 Kimn 71.66 HKm Arta 71.66 9Km 73.33 hikil
Ghafghaz 70 Jkimn 76.61 f&hi Atrak 73.33 hikil 68.33 kimno
Mahoti yazdi 7 Jimn 75.10 ehilk Sepahan 81.66 %t 76.66 "€
Karaj2 70 Kimn 76.66 i Estar 75 ehik 78.33 cfehi
Karaj3 60 Parst 75.22 ehilk Bolani 8( defeh 75 ehiik
Shariyar 56.66 58.33 s Drya 80 defeh 85 e
Kavir 55 swv 68.33 Kimno Dez 68.33 kimno 63 "oPar
Shahi 507 61.66 °P9s Tobari 58.33 astu 65 mropd
Sabalan 70 Jkimn 60 parst Zarin 60 Parst 68.33 kimno
Marvdasht 68.33 Kimno 73.33 hikil Back cross Roshan bahari 63 novar 61.66 ®rs
Sistan 70 Kimn 66.66 ™o Almot 60 Parst 55 swv
Varand 55 sy 50V Almot2 71.66 km 70 Jktmn
Gazerosang 60 Porst 73.33 hikil Omid 73.33 hikil 65 mnopd
Sorkh tokhm 75 ehik 61.66 °P9s Panjamo 8() defeh 76.66 i
Navid 63 noPar 75 ghilk Bayat 75 ghiik 75 ghiik
Dasjerdi 78.33 cfehi 63 nopar Bolivi 70 Kimn 66.66 ™nop
Moghanl 70 Kimn 78.33 cfehi Bezostiya 8() defeh 8( defeh
Moghan2 81.66 %t 86.66 4 Bam 71.66 kim 65 mnopd
Verinak 66.66 ™nop 81.66 %t Chenab 70 Kimn 66.66 ™nop
Shapasand 65 mnepd 66.66 'mnop Zarandi 78.33 cfehi 70.33 kimn
Mantaghe sara 75 ghiik 65 mnopa Khazarl 86.66 >4 85 ode
Pishtaz 93.33% 95¢% Shirodi 73.33 hikil 76.66 i
Parsi 93.33% 95.66 * Tos 66.66 ™o 65 mnopd

W)l gyl gime BB Mo > S e 3 LSD O?"j ool oS ydie By > gl)b oSl
Means with the same letter(s) are not significantly different at 1% of probability level, based on LSD test.
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Table 6- Variance analysis of studied traits in the control of the weed and the tolerance of the crop varieties to herbicide
(combination in year)

S.0.V df % Germination Grain Yeild Length of coleoptile
Year 1 17.06" 1348.46™ 116.12"
(Year)Block 4 491m™ 4422 0.26™

Treatment 14 163.49™ 383.60" 378.27"

Year* Treatment 14 135.40™ 523.73" 145.94"

Error 56 4.87 19.85 0.59

CV (%) - 23.68 16.45 8.24

(P me pis g Moy S5 g amy Jlein ] e 53 )b pixe odimy LS (i ey i nsg*EF
¥ ¥ ns: significant at 1% and 5% of probability levels and non-significant, respectively.
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Table 7- Variance analysis of the effects of herbivide on studied traits of crop varieties and weeds in 2015 -2016.

Year S.0.V df % Germination  Grain Yield Length of coleoptile
Block 2 2.68m 31.37m 0.05™
2015 Treatment 14 270.84™ 511.05™ 177.76™
Error 28 3.80 16.65 0.78
CV (%) - 19.98 13.18 10.78
Block 2 1.04"s 57.07" 2.92m
2016 Treatment 14 251.51™ 396.27" 1293.90™
Error 28 1.56 23.05 2.46
CV (%) - 9.92 20.68 6.64

(S e pie g Mo > SO g gy Jlein] e )3 5 jime odimd LIS Cud iy 1 NSy e i
. *¥* % ns: significant at 1% and 5% of probability levels and non-significant, respectively.
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Figure 1. Mean comparison of the grain yield increase of the crop varieties in 2015 and 2016
(Vertical bars indicate standard error)
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Figure 2.Mean comparison of the germination reduction percentage in 2015 and 2016 (Vertical bars indicate standard error)
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Figure 3. Mean comparison of coleoptiles length of crop varieties and weed (Vertical bars indicate standard error)
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