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Article Info Abstract

. Canola fields in Iran were infested with broomrape. The possibility of chemical control
Received: of broomrape was investigated in the greenhouse of the Iranian Research Institute of
August 11, 2024 Plant Protection and in infested fields of Golestan, Ilam, Kermanshah, Fars, and

Chaharmahal-and-Bakhtiari provinces during 2018-2020. A greenhouse experiment

was conducted as a factorial arrangement in a completely randomized design with four
Accepted: replications. The first factor was broomrape species (Phelipanche aegyptiaca Pers. and
October 30, 2024 P. mutelii F.W. Schultz), and the second factor was herbicide application, which

included: Metazachlor + quinmerac (Butisan Star, SC41.6% and Butisan Top, SC50%)

2.5 L ha™ (pre-emergence), trifluralin (Treflan, EC48%) 2 L ha™ (pre-planting),
First published online: glyphosate (Roundup, SL41%) 40 mL ha™!, twice application of Roundup 40 mL ha™!,
December 21, 2024 Roundup 80 mL ha™, twice application of Roundup 80 mL ha™, clopyralid (Lontrel,

SL30%) 600 mL ha™!, twice application of Lontrel 600 mL ha™', untreated control with

broomrape, and control without broomrape. Field treatments were similar to
Corresponding Author: greenhouse herbicide treatments of twice application of Roundup, twice application of
Lontrel, and control without broomrape. Roundup + 2% ammonium sulfate and Lontrel
were applied twice after rapeseed growth. The stem number and dry weight of
broomrape and the yield of canola were measured. The results showed that the most
effective treatment was the twice application of Roundup 40 mL ha™ + AMS in all
locations except Ilam and Fars provinces. Egyptian broomrape was controlled by 91,
95, and 74% in the greenhouse, Chaharmahal-and-Bakhtiari, and Kermanshah,
respectively, while P. mutelii was controlled by 91 and 80% in the greenhouse and
Golestan, respectively. Rapeseed yield increased by 34 and 65% compared to the
control in Chaharmahal-and-Bakhtiari and Golestan. Considering the variation in
> results among experimental locations, it is recommended to combine chemical control
broomrape, twice with cultural practices to enhance the effectiveness of broomrape management in
application of herbicides. canola.
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Table 1. Variance analysis of different treatments on stem number and dry weight of broomrape species
(Phelipanche aegyptiaca and P. mutelii), and Hayola50 rapeseed seed yield in the greenhouse.

S.0.V. df

Mean square

Broomrape number

Broomrape dry weight Rapeseed seed yield

Broomrape species (BS) 1 235.63"
Herbicide treatment (HT) 10  220.64™

BS*HT 10 17.67"
Error 63 1.291
CV (%) - 16.5

1673.80™ 0.139"
789.46™ 8.94™
102.92™ 0.034"
3.66 0.096
15.1 18.7

**and ™ are significant at the 1% level of probability and not significant, respectively.
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Table 2. Interaction effects of broomrape (Phelipanche spp.) species and herbicide treatments on stem number,

broomrape dry weight, and rapeseed yield under greenhouse conditions.

. - Broomrape Broomrape dry
Broomrape spiece Herbicide treatment number (n/pot) weight (g/pot)
Butisan Star 2.5 L ha™! (pre-emergence) 8.5 ab 163 a
Butisan Top 2.5 L ha! (pre-emergence) 95a 13.8a
Treflan 2 L ha™! (pre planting) 8.75a 14.1a
Roundup 40 mL ha™! (rapeseed 5-leaf stage) 6.75 be 9.1b
Roundup 40 mL ha™' (rapeseed 5-leaf and bolting stages) 1.00d 0.5d
P. mutelii Roundup 80 mL ha™' (rapeseed 5-leaf stage) 550¢ 9.1b
Roundup 80 mL ha™! (rapeseed 5-leaf and bolting stages) 0.75d 0.5d
Lontrel 600 mL ha™! (rapeseed 5-leaf stage) 525¢ 63c¢c
Lontrel 600 mL ha™' (rapeseed 5-leaf and bolting stages) 1.5d 0.53d
Control with broomrape 10.25a 13.5a
Control without broomrape 0.00 d 0.0d
Butisan Star 2.5 L ha™! (pre-emergence) 16.5a 3245a
Butisan Top 2.5 L ha! (pre-emergence) 15.75a 31.37a
Treflan 2 L ha™! (pre planting) 16.0 a 31.85a
Roundup 40 mL ha™! (rapeseed 5-leaf stage) 8.75b 16.62 b
Roundup 40 mL ha™' (rapeseed 5-leaf and bolting stages) 1.50 cd 2.65c¢
P. aegyptiaca Roundup 80 mL ha™! (rapeseed 5-leaf stage) 8.25b 15.40b
Roundup 80 mL ha™! (rapeseed 5-leaf and bolting stages) 1.25cd 1.75¢
Lontrel 600 mL ha! (rapeseed 5-leaf stage) 7.25b 13.770b
Lontrel 600 mL ha'(rapeseed 5-leaf and bolting stages) 225¢ 3.12¢
Control with broomrape 16.75 a 31.82a
Control without broomrape 0.00d 0.00 d

Means in each column followed by the same letter(s) are not significantly different at the 5% probability level using Duncan’s Multiple

Range Test.
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Table 3. Mean comparison of the effects of different treatments on Hayola50 rapeseed yield

under greenhouse conditions.

Herbicide treatment Rapeseed yield (g/pot)
Butisan Star 2.5 L ha™! (pre-emergence) 0.57 ¢
Butisan Top 2.5 L ha™! (pre-emergence) 0.77 ¢
Treflan 2 L ha™! (pre planting) 045c¢
Roundup 40 mL ha™! (rapeseed 5-leaf stage) 1.65b
Roundup 40 mL ha™! (rapeseed 5-leaf and bolting stages) 2.20a
Roundup 80 mL ha'! (rapeseed 5-leaf stage) 1.72 b
Roundup 80 mL ha! (rapeseed 5-leaf and bolting stages) 1.80b
Lontrel 600 mL ha™! (rapeseed 5-leaf stage) 1.40b
Lontrel 600 mL ha'! (rapeseed 5-leaf and bolting stages) 222a
Control with broomrape 0.05d
Control without broomrape 2.30a

Means in each column followed by the same letter(s) are not significantly different at the 5% probability

level according to Duncan’s Multiple Range Test.
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Table 4. Comparison of Roundup herbicide application and untreated control on the average number of broomrape

in five regions during 2019-2020 using T-test analysis.

Number of broomrape per m’ one
month after the last spraying

Characteristics of

Number of broomrape per m? two
months after the last spraying

Province T test
Control Roundup Control Roundup

Mean 44.0 42.4 522 50
Fars Standard deviation 0.19 0.08 0.15 0.2

T value -0.28™ -0.84"

Mean 14.6 1.3 18.3 3.6
Chaharmahal-and- Standard deviation 0.1 0.87 0.08 0.28
Bakhtiari 3 )

T value 5.1 -13.2

Mean 50.6 9.8 78.0 65.0
Ilam Standard deviation 0.64 1.0 0.24 0.58

T value -3.49¢ -1.06™

Mean 85.0 44.6 118.6 68.0
Kermanshah Standard deviation 0.3 0.3 0.3 0.5

T value -2.74¢ -2.30°

Mean 10.1 0.95 131.6 39.2
Golestan Standard deviation 0.43 0.36 0.3 1.3

T value -5.47 -2.85°

", not significant; and **and * indicate significance at the 1% and 5% probability levels, respectively.
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Table 5. Comparison of Lontrel herbicide application and untreated control on the average number of broomrape

in five regions during 2019-2020 using T-test analysis.

Characteristics of

Number of broomrape
per m? one month after

Number of broomrape

per m? two months after

Province T-test the last spray the last spray
Control Lontrel Control Lontrel

Mean 44.0 40.4 522 54.0
Fars Standard deviation 0.19 0.19 0.15 0.2

T value -0.81" 0.25m

Mean 14.6 16.3 18.3 19.0
Chaharmahal-and-Bakhtiari Standard deviation 0.1 0.13 0.08 0.11

T value -1.12m 0.46 ™

Mean 50.6 21.2 78.0 88.8
Tlam Standard deviation 0.64 0.5 0.24 0.5

T value -3.49° 0.49"

Mean 85.0 56.0 118.6 77.0
Kermanshah Standard deviation 0.3 0.27 0.3 0.3

T value -2.3m -2.21m™

Mean 10.1 34 131.6 55.6
Golestan Standard deviation 0.43 0.25 0.3 0.77

T value -3.36* -2.86*

", not significant; and ** and * indicate significance at the 1% and 5% probability levels, respectively.
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Table 6. Comparison of Roundup herbicide application and untreated control on the average dry weight of
broomrape in five regions during 2019-2020 using T-test analysis.

Dry weight of broomrape one month

Dry weight of broomrape

Characteristics . 2 two months after the last
Province of after the last spraying (g m™~) spraying (g m?)

T-test Control Roundup Control Roundup

Mean 334 28.4 36.6 31.8
Fars Standard deviation 0.09 02 0.14 0.23

T value -1.74" -1.23m

Mean 19.0 1.8 28.4 6.0
Chabarmahal- Standard deviation 0.11 0.68 0.11 0.28

T value -5.6™ 9.2

Mean 55.8 19.5 83.0 94.0
Ilam Standard deviation 0.6 1.1 0.49 04

T value -2.44° -0.46™

Mean 246.8 118.1 721.0 420.6
Kermanshah Standard deviation 0.33 0.49 0.27 0.49

T value -2.93 -2.38*

Mean 52.1 42 72.0 5.1
Golestan Standard deviation 0.39 0.9 0.3 1.3

T value -5.6% -3.73*

"™, not significant; and **and * indicate significance at the 1% and 5% probability levels, respectively.
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Table 7. Comparison of Lontrel herbicide application and untreated control on the average dry weight of broomrape

in five regions during 2019-2020 using T-test analysis.

Dry weight of broomrape one

Dry weight of broomrape two
months after the last spraying

Province Oth;f;cstteristics month after the last spraying(g m) (g m?)
Control Lontrel Control Lontrel

Mean 334 25.8 36.6 36.0
Fars Standard deviation 0.09 0.28 0.14 0.19

T value -2.15™ -0.21™

Mean 19.0 21.2 28.4 28.5
gﬁilg:;hi?;:{ Standard deviation 0.11 0.13 0.11 0.12

T value -1.08* 0.07™

Mean 55.8 454 83.0 83.7
Ilam Standard deviation 0.6 0.55 0.49 0.67

T value -0.49™ -0.18™

Mean 246.8 176.1 721.0 675.4
Kermanshah Standard deviation 0.33 0.39 0.27 0.49

T value -2.93* -2.38°

Mean 52.1 17.5 72.0 20.3
Golestan Standard deviation 0.39 0.35 0.3 0.6

T value -4.29* -4.6°°

", not significant; and **and * indicate significance at the 1% and 5% probability levels, respectively.
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Table 8. Comparison of Roundup and Lontrel herbicide applications with untreated control on the grian yield of

rapeseed cultivars in five regions during 2019-2020 using T-test analysis.

Rapeseed grain yield (kg ha™)

Province Rapeseed Characteristics of
Cultivar T-test Control Roundup Lontrel
Mean 1520 1600 1416.0
Fars Talaieh Standard deviation 370.1 2915 235.1
T value 0.38™ -0.53™
Mean 2800 3766.7 2566.0
gzl"zﬁzzzahal'and' Okapi Standard deviation 200.0 251.7 602.8
T value 521 0.06"
Mean 465.3 674.0 498.7
Ilam Hayola 50 Standard deviation 309.6 216.9 200.0
T value 1.23m™ 0.20"
Mean 1340.0 1606.0 1534.0
Kermanshah Nafis Standard deviation 208.4 183.9 139.6
T value 2.14™ 173
Mean 1393.6 2299.6 2078.0
Golestan Hayola 50 Standard deviation 437.9 466.2 384.7
T value 3.17° 2.63°

", not significant; and **and * indicate significance at the 1% and 5% probability levels, respectively.
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