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Extended Abstract

1. Introduction: Potato is one of the important and strategic horticultural products. It is cultivated in
different weather conditions. Potato is the most produced crop worldwide, after the wheat, rice and corn.
Also, it has the second place in terms of the number of producing countries, just after the corn. Nowadays,
Weed is considered as one of the most important limiting factors in potato production and chemical
control is a widely used method to overcome growth and distribution of weeds in agricultural fields. The
most common method to control weed distribution in potato fields is the application of different
herbicides. So far, only two herbicides including Metribuzin and paraquat, have been registered for weeds
management in potato fields of Iran, and Metribuzin cannot control summer weeds well, due to its
recommended application time (in the early stages of potato growth). Considering the limited number of
registered potato herbicides in Iran compared to other countries and also, the possibility of increasing
weed resistance against most frequently applied herbicides, it seems necessary to conduct some studies
with aim of introducing new and efficient herbicides to apply in potato cultivation.

2. Materials and Methods: In order to evaluate the efficiency of some herbicides to control weeds in potato
field, an experiment was carried out in randomized complete blocks design with 8§ treatments and 4
replications in the farms of Moghan Agricultural Research Center located in Parsabad city during 2013.
Treatments included Pendimethalin (Prowl CS 45%) at the concentrations of 2.5, 3 and 3.5 L ha"! (after
planting of potato), Metribuzin (Sencor WP 70%) at the concentration of 750 g ha™' (after planting of
potato and pre weed emergence to 4-leaf stage of weed), Rimsulfuron (Rima DF25%) at the concentration
of 100 g ha! (3 to 5-leaf stage of weed), Paraquat (Gramaxon Sl 20%) at the concentration of 3 L ha™!
(after planting of potato and a maximum of 70 % of pre emergence potato), Sulfosulfuron (Apiros WG
75%) at the concentration of 30 g ha™! (3 to 5-leaf stage of weed), and control (hand weeding).

3. Results and Discussion: Johnson grass (Sorghum halepense), red root pigweed (Amaranthus retroflexus)
and field bindweed (Convolvulus arvensis) were identified as the dominant weeds in this experimental
field. The results showed that the density and biomass of weeds were affected by the herbicide treatments,
so that the highest biomass loss was recorded in Sulfosulfuron 30 g ha™! and Paraquat 3 L ha! and the
lowest reduction percentage was for Rimsulfuron 100 g ha!, Pendimethalin 2.5, 3 L ha"! and Metribuzin
750 g ha''. The use of 30 g ha™!' Sulfosulfuron, decreased weed density and biomass of Johnson grass
(Sorghum halepense) by 100% control rate. In the case of field Bindweed (Convolvulus arvensis), all
treatments except Pendimethalin 2.5, 3 L ha’!, were efficient to reduce the density and biomass weed.
Also, all treatments except Paraquat 3 L ha’!, were suitable to control Red root pigweed (Amaranthus
retroflexus). Results demonstrated that application of Sulfosulfuron 30 g ha'! and Pendimethalin 3.5 L ha"
! increased total tuber yield by 89.34 and 84. 69 %, respectively. Also based on the results of this
experiment, the use of sulfosulfuron 30 g ha! (post-emergence application) at the 3 to 5-leaf stage of
weed and pendimethalin 3.5 L ha™!' (pre-emergence application) can control weeds by 100 and 92.5 %,
respectively. Pendimethalin (prole) is an herbicide from the family of dinitroanilines that prevents the
formation of microtubules in the cell. It has been registered as a pre-emergence herbicide to control
dicotyledonous and monocotyledonous weeds in cultivation of various crops. In terms of compatibility,
it could be mixed with Metribuzin (Sencor) herbicide. Sulfosulfuron is a systemic herbicide from the
sulfonylurea (ALS) group and is absorbed through the leaves and roots and is transported symplastic and
apoplastic.

4. Conclusion: So far, only two herbicides, Paraquat (Gramaxon) and Metribuzin (Sencor), have been
registered and recommended for weeds management in potato cultivation. considering the possibility of
increasing weed resistance against most frequently applied herbicides and the need to diversify herbicides
in the absence of any post-emergence herbicide (especially after germination and primary growth of
potato), using Pendimethalin (Prol) 3.5 L ha™! (pre-emergence application) and Sulfosulfuron (Apiros) 30



g ha'! (post-emergence application at 3 to 5-leaf stage of weed) is recommendable.
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Table 1- Characteristics of herbicides and tested treatments
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Table 2- Descriptive evaluation of herbicides performance in terms of density reduction, weeds
biomass and tuber yield
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Table 4 - Mean comparison of percent reduction density, Biomass of weeds and Tuber yield potato

o Sz >9 9> gl e ale J5 oud 5 o Slos
Johnson grass Field Bindweed Red root pigweed Total weed
oSy 007 Connd o1y 097 Conmns oSy 0065 S ) oSy 0 g Comnd Total tuber yield
)la,i Treatments Density  Biomass  Density Biomass Density Biomass Density Biomass (ton ha™)
(n m?) (g m?) (n m?) (g m?) (n m?) (g m?) (n m?) (g m?)
SR 3 A VB llisyy 0.0¢ 52.6¢ 0.0° 35.4° 1002 100° 80.6% 68.6° 17.040¢
Pendimethalin 2.5 L ha!
J 2 AR Y olbagy 20. 8¢ 54.0°¢ 29.2b 9.2¢ 1002 1002 76.5¢ 66.2°¢ 21.579¢
Pendimethalin 3 L ha’!
J P FIYIB lliagosy 61.1% 63.1° 1002 1002 1002 1002 92.5% 82.8b 25.9400
Pendimethalin 3.5 L ha!
Lsa & . ot .
A AL O 53.1% 4224 100° 100® 100° 1002 83.6% 67.7¢ 10.567°
Metribuzin 750 g ha!
L § Voo o :
J 2PV 0998 29.2b 12.06f 1002 1002 1002 1002 89.5b 62.5¢ 8.928fe
Rimsulfuron 100 g ha™!
m . . b
S 53 Y sl 43.7° 85.5° 1002 100 88.7° 97.6° 87.5b 97.1° 19.885¢
Paraquat 3 L ha’!
25 ¥ 998 g gdd g
1002 1002 1002 1002 1002 1002 1002 1002 27.3652

,tsaSulfusulfuron 30 g ha™!
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The mean contains at least one letter in common don't have significant difference at the 5% probability level according to Duncan's multiple range test.
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