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crops after wheat

Mohammad Hassan Hadizadeh™, Hossein Sabet-Zanganeh?, Mohammad Fereidoonpour®, Abdolaziz
Haghighi 4, Farrokhdin Ghezeli®
1. Plant Protection Research Department, Agricultural and Natural Research Resource and Education Center of Khorasan-
Razavi, AREEO, Mashhad, Iran. 2. Plant Protection Research Department, Agricultural and Natural Research Resource
and Education Center of Khoozestan, AREEO, Ahwaz, Iran. 3. Plant Protection Research Department, Agricultural and
Natural Research Resource and Education Center of Fars, AREEO, Iran. 4. Plant Protection Research Department,

Agricultural and Natural Research Resource and Education Center of Golestan, AREEO, Gonbad-Kavous, Iran.
(Received: February 6, 2021 - Accepted: July 13, 2021)

ABSTRACT

One of the negative effects of herbicide residuals is their prP/totoxicity on subsecLuent susc%)tible crops in
rotation. In order to study the phytotoxic residue effects of triasulfuron +dicamba (Lintur® WG70%) on
12 rotational crops, four experiments were carried out at field research stations of Khorasan razavi
(Mashhad?, Khuzestan (Ahwaz), Fars (Darab) and Golestan (Gonbad-Kavous) provinces in Iran.
Rotational crops were planted in sprayed plots (with 170 g Lintur®) or in control plots (without spraying)
immediately after wheat harvesting (as second crop) or in autumn. The rotational plants were selected
from the summer crops including maize, cotton, mung bean, sesame and soybean, and fall crops including
sugar beet, canola, clover, wheat, barley, faba bean and green pea. Results of t-student test showed the
significant negative effect of triacsulfuron+dicambba residues on maize at Mashhad, Ahwaz and Darab in
terms of root and shoot dry weight and yield (14.6 to 63% yield reduction). Damage to mung bean was
significant in Ahwaz and Gonbad (5.6% -29% yield loss). Sesame yield in Ahwaz decreased 46% and
soybean and green pea yields in Gonbad decreased by 12% and 16%, respectively. Rapeseed yield was
damaged only in Ahwaz 531%) but in Mashhad, Darab and Gonbad the herbicide damage was not
significant. Autumn planted sugar beet was significantly damaged in Ahwaz (46% yield) and in Gonbad
$5%). The interval between herbicide application and emergence of summer crops was 90-146 days and
or autumn crops was 222-311 days, depending on the rotational plants and experimental regions.
Herbicide residue of triasulfuron + dicamba did not have significant damage on cotton, clover, wheat,
barley and faba beans in related experiments.

Keywords: Bioassay, length, root, shoot, visual damage symptoms, weight.
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"Dicamba: 3,6-dichloro-2-methoxy-benzoic
acid sodium salt

"Wettble granules (WG)
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Tablel. Soil characteristics of different experimental locations
Orgar;:’gen;?tter pH EC (dS m?) Soil texture er’:ent Pm Km
Location P P PP PP
Mashhad 0.56 7.80 1.54 Loam 0.01 10 200
Ahwaz 0.50 7.1 2.7 Loam-clay 0.01 8.2 242
Darab 0.22 7.60 2.50 Silty clay loam 0.01 245 80
Gonbad-Kavous 0.42 7.8 0.73 Silty loam 0.15 13.5 450
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Table 2. Timetable of field operations and application dates of triasulfuron+dicamba at different experimental locations

Location
Field operation Mashhad Ahwaz Darab Gonbad-Kavous
Wheat planting date 4 Dec 2016 13 Dec 2016 3Jan 2018 22 Nov 2017
Wheat emergence date 14 Dec 2016 20 Dec 2016 21 Jan 2018 2 Dec 2017
Triasulfuron+Dicamba application 16 March 2017 28 Feb 2017 25 Feb 2018 14 Feb 2018
Wheat harvest 23 Jul 2017 23 May 2017 10 June 2018 6 June 2018
Wheat Cultivar Pishgam Shush Chamran Il Qabus
Wheat seeding rate (Kg seed ha™) 180 180 200 180
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Table 3. Timetable of field events and sampling dates of rotational crops at different experimental locations

Field operation Mashhad Ahwaz Darab Gonbad-Kavous
Corn emergence 6 Aug 2017 24 July 2017 16 July 2018 -
Corn sampling 19 Aug 2017 7 Aug 2017 25 July 2018 -
Corn harvest 01 Nov 2017 29 Oct 2017 4 Dec 2018 -
Sugar beet emergence 25 Nov 2017 20 Nov 2017 - 6 Dec 2018
Sugar beet sampling 28 March 2018 10 Dec2017 - 18 Jan 2019
Sugar beet harvest 27 Jun 2018 5 May 2018 - 3July 2019
Canola emergence 25 Nov 2017 20 Nov 2017 15 Nov 2018 22 Nov 2018
Canola sampling 28 March 2018 10 Dec2017 25 Nov 2018 6 Jan 2019
Canola harvest 27 Jun 2018 5 May 2018 11 June 2019 29 May 2019
Cotton emergence 6 Aug 2017 - 26 May 2018 18 Jun 2018
Cotton sampling 19 Aug 2017 - 5 June 2018 20 July 2018
Cotton harvest - - 3 Nov 2018 28 Sep 2018
Soybean emergence - - - 18 Jun 2018
Soybean sampling - - - 5 July 2018
Soybean harvest - - - 28 Sep 2018
Mung bean emergence - 24 July 2017 - 16 June 2018
Mung bean sampling - 7 Aug 2017 - 10 July 2018
Mung bean harvest - 22 Oct 2017 - 11 Sep 2018
Green pea emergence - - - 11 Dec 2018
Green pea sampling - - - 14 Jan 2019
Green pea harvest - - - 30 April 2019
Broad bean emergence - - 2 Jan 2019 -
Broad bean sampling - - 7 Jan 2019 -
Broad bean harvest - - 10 May 2019 -
Clover emergence - 20 Nov 2017 - -
Clover sampling - 10 Dec 2017 - -
Clover harvest - 5 May 2018 - -
Sesame emergence - 24 July 2017 - -
Sesame sampling - 7 Aug 2017 - -
Sesame harvest - 22 October 2017 - -
Wheat emergence - 20 Nov 2017 - -
Wheat sampling - 10 Dec 2017 - -
Wheat harvest - 5 May 2018 - -
Barley emergence - 20 Nov 2017 - -
Barley sampling - 10 Dec 2017 - -
Barley harvest - 5 May 2018 - -
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Table 4. Cultivar names and their densities (Pm) of each rotational crop at different experimental locations

Location
Rotational Plant Mashhad Ahwaz Darab Gonbad-Kavous
Corn SC704 (6.6) SC704 (8.5) SC704 (7) -
Sugar beet - Silvetta (10) - Rosastar (14)
Canola Okapi (80) RGO03 (125) Hayola50 (80) Delgan (50)
Cotton Kohrdad (10) - Bakhtegan (8) Sahel (8)
Soybean - - - Saman (15)
Mung bean - Pakestani (20) - VC-6371 (33)
Green pea - - - Wolf (18)
Broad bean - - Barekat (16) -
Clover - Bersim (700) - -
Sesame - Behbahan (25) - -
Wheat - Shush (500) - -
Barley - Zehak (350) - -
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Table 5. Lintur treatment effects on corn in experimental locations based on T-student test

T-value (df)
Variable Mashhad Ahwaz Darab
Corn root weight - -0.12™ (58) 7.407(50.6)
Corn length 4.43™ (6.65) 4.327(48.6) 5.33"(48.9)
Corn root weight -0.47™ (28) -1.75" (58) 8.55™(58)
Corn shoot weight 0.1328) 3.747(40.6) 6.817(41.8)
Corn yield 11.99™ (12) 2.08°(58) -

- unavailable data
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Figure 1. Corn plants treated with triasulfuron+dicamba at 4 leaves growth stage (right) and 8-10 leaves growth stage (left)
in Mashhad
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Table 6. Means (+ SE) measured traits of corn in herbicide treated /control plots in experimental locations.

Root length Shoot length Root weight Shoot weight Yield
Location Treatments (cm) (cm) (ml g) (ml g) (Ton ha')
Control - 190.90+2.55 1846.70+196.12 1393.30+115.25 5.75+0.26
Mashhad
Herbicide - 140.91+£10.99 1980.00+205.22 1373.30+103.49 2.12+0.17
h Control 14.84+0.80 22.24+1.01 203.00+19.98 472.67+50.59 3.47+0.17
Ahwaz
Herbicide 14.97+0.75 17.05+0.63 261.00+26.37 264.67+£23.13 2.96+0.17
b Control 3.28+0.04 34.13+0.51 443.70+£12.56 1300.00+£22.99 -
Daral
Herbicide 2.63+0.07 28.971£0.81 282.30+12.06 940.00+47.60 -

- unavailable data
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Fig 5. Cotton plants treated with triasulfuron+dicamba at 3 leaves growth stage (right) and control (left) in Mashhad
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Table 7. Lintur treatment effects on cotton in the experimental locations based on T-student test

T-value (df)
Variable Mashhad Darab Gonbad
Cotton root weight -0.39™(8) -0.15™ (58) 0.35™(58)
Cotton length 1.69 (8) 2.10°(47) 0.27™58
Cotton root weight -0.13™ (8) -1.67™ (58) 2.197(58
Cotton shoot weight 1.53%(8) 2.947(58) 0.57" ESB;
Cotton yield - - 0.47™ (58

- unavailable data
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Table 8. Mean measured traits of mung bean, sesame and soybean in the experimental locations

Gonbad
Traits Treatments Mung bean Sesame Mung bean Soybean
Control 9.91+0.46 10.21+0.59 13.87+0.19 14.46+0.35
Root length (cm)
Herbicide 10.91+0.41 7.38+0.46 12.59+0.19 11.98+0.31
Control 17.11+0.47 26.55+1.28 14.17+£0.21 14.34+0.23
Shoot length (cm)
Herbicide 14.97+0.75 17.08+0.66 13.85+0.20 12.00+0.22
Control 30.16+7.88 157.33+£21.72 1417.5+£25.70 1385.0+£30.89
Root weight (mg)
Herbicide 23.50£1.61 25.66+2.12 1295.9+26.46 1160.0£25.40
Shoot weight (ml g) Control 250.67+£23.17 760.00+91.20 1548.2+36.69 1495.50+28.88
Herbicide 102.67+5.07 213.50+18.16 1462.8+31.53 1288.30+20.49
Yield (kg ha't) Control 1010.1£51.40 1869.7+88.02 837.41£14.03 2756.2+61.98
Herbicide 716.2+46.48 994.4450.15 790.2+16.82 2424.6+52.10
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Table 9. Mean measured traits of canola and sugar beet in the experimental locations

Ahwaz Gonbad

Traits Treatments Canola Sugar beet Green pea Sugar beet

Control 7.55+0.30 8.63+0.46 13.98+0.24 11.12+0.25

Root length (cm) Herbicide 9.07+0.31 8.82+0.41 13.14+0.27 9.98+0.31

Shoot length (cm) Control 14.35+0.65 12.47+0.56 4.85+0.13 4.96+0.12

Herbicide 10.38+0.48 9.03+0.31 4.45+0.12 4.24+0.11
Root weight (mg) Control 229.00+28.51 588.00+42.88 1763.3+27.95 1150.7+28.92
Herbicide 153.00+25.70 162.00+23.68 1580.7+25.03 994.0+14.32
Shoot weight (ml g) Control 528.00+63.75 1090.00+113.23 1474.5+55.66 1304.1+28.61
Herbicide 399.6+65.18 433.67+39.48 1273.7+48.18 1188.3+22.33

Yield Control ¥1195.9+88.13 1.67+0.07¥ 12.06+0.23 55.05+0.88

(kg /ton ha) Herbicide 816.8+52.82 0.90+0.07 10.55+0.19 52.300.65
NS Sl
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