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ABSTRACT

Due to the environmental hazards and the herbicide resistance, it is necessary to investigate the integration
of herbicides with other non-chemical methods such as stale seedbed (SSB) in weed control of the potato
fields. Therefore, a split plot experiment based on randomized complete block design with three replications
was conducted at the Research Farm of College of Agriculture and Natural Resources of University of
Tehran in 2013 and 2014. The main plots were conventional seedbed preparation, SSB + paraquat, and SSB
+ glyphosate and the sub plots were four herbicides including rimsulfuron, metribuzin, pendimethalin, and
rimsulfuron + nicosulfuron. The results of interaction effects showed the best weed control treatment was
SSB + paraquat and application of metribuzin that reduced weed density (95.4%) and total dry weight
(83.3%) and produced 31.8 T potato tuber ha'". Therefore, this treatment was the most cost-effective weed
control treatments in potato. Because in addition to better control of weeds than other treatments studied, it
produced the higher yield.
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Table 1. Soil properties of the experimental field

2 Organic C Total N P Total K
Year Texture pH E.C. (ds/m?) %) %) (mg/kg) (mg/kg)
2013 Loam-silty 7.8 1.23 0.77 0.081 4.61 108
2014 Loam 7.5 121 0.75 0.089 4.75 116
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Table 2. Weed species observed in experimental fields (at 2-4 leaf stage of weed life cycle and before potato emergence).

Densities (number in m?)

Weed
2013 2014
Amaranthus retroflexus 129 16.5
Chenopodium album 12.4 14.4
Sorghum halepense 15.1 15.6
Others 13 15
Total weeds 41.7 48.0
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Table 3. Information of herbicides used in experiments

Active ingredient

Trade name, rate

Time of application

paraquat®
glyphosate*
metribuzin
pendimethalin
rimsulfuron
rimsulfuron + nincosulfuron

Gramaxon, 1 kg ai ha*
Roundup, 1 kg ai ha*
Sencor, 750 g ai ha*
Stomp, 456 g ai ha™*

Titus, 50 g ai ha
Ultima, 175 g ai ha™*

Poe” to weed

Poe to weed
Pre® to potato, 2-4 leaf stage of weed
Pre to potato, 2-4 leaf stage of weed
Pre to potato, 2-4 leaf stage of weed
Pre to potato, 2-4 leaf stage of weed

4 (Jgome )d yin) (dnojm CoblS jlam daiScile plu g (P 395 )3 yiun) (nojiam CublS 5 8 camgt IS g CilgSL (sla S ale”

g0t = 8 odgym = H# Nab 03y

*Paraquat and Glyphosate were applied before potato sowing (stale seedbed) and other herbicides were applied after potato sowing

(common seedbed). # = Post-emergence. $ = Pre-emergence.
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Table 4. ANOVA of potato tuber yield and weed density and biomass reduction percentage
Mean of Squares
Source of Biomass reduction Density reduction
Variance DF S. A. Total S. A. Total Tlijglgr
halepense retroflexus weeds halepense retroflexus weeds Y
SBP 2 2045.4 ™ 221427 1676.9 ™ 1937.77 1159.8 ™ 133137 114.84™
Herbicide 3 34946 4512.3™ 282.7" 3948.8 ™ 39426 22448 201.90 ™
SBP x Herbicide 6 521.2" 941.4™ 1068.2 ™ 823.9 ™ 7147 848.11 ™ 91.31"
C.V. (%) 19.22 17.83 19.43 18.20 17.77 18.79 16.21

eoy> o g gy Jleinl a3 )l gxe i % G s (glweslel =

SBP «(s3ljl 4> 3= DF

DF= Degree of freedom, SBP= Seedbed preparation, * and ** are significant at 5% and 1% of probability levels, respectively.
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Table 5. Main and interaction effects of herbicides and seedbed on weeds biomass and density and potato yield

Biomass reduction (%) Density reduction (%) Tuber yield
Seedbed A S. Total A S. Total (T ha't)
retroflexus halepense weeds retroflexus halepense weeds
CSB 67.60 a 58.95b 71.13 ab 4590¢ 52.70 b 81.05b 26.95b
e 59.68 b 7338a  5773c  69.40ab  8845a  84.75a 30.88a
SSB+PAR 70.78 a 60.55 b 81.28 a 81.37a 83.83 a 80.03 b 29.95a
Herbicide
MET 67.77 ab 66.33 a 79.60 a 79.37a 79.70 a 89.00 a 31.10a
PEN 69.57 a 65.90 a 71.35b 67.37b 7217b 82.10 bc 29.80 bc
RIM 64.13 b 61.23b 74.27 ab 59.03 ¢ 76.10 ab 80.53 bc 28.53 bc
RIM+NIC 62.60 bc 63.70 ab 62.33 ¢ 44.00d 72.00 b 76.13 bc 27.60 ¢
Interaction
MET 69.6 ab 59.0a 75.9 ab 53.3a 51.8a 83.8ab 28.4a
csB PEN 76.3a 59.0a 66.4b 49.2a 51.2a 88.7a 27.6a
RIM 65.1b 59.3a 80.7a 47.3 ab 54.4a 80.8 ab 26.5 ab
RIM+NIC 59.4 ¢ 58.5a 56.8 ¢ 33.8¢ 53.4a 709¢ 25.3b
MET 64.1a 77.1a 63.8a 88.9a 95.6 a 87.8a 33.1a
SSB + PEN 62.8a 74.2a 60.8a 784 b 92.8a 87.7a 3l.1ab
GLY RIM 56.4 ab 67.2b 59.2a 56.1¢ 89.4 ab 78.5ab 30.4 ab
RIM+NIC 55.4 ab 75.0 a 53.2b 54.2 ¢ 76.0 b 85.0a 28.9b
MET 69.6 a 62.9 a 83.3a 95.9a 91.7a 95.4a 318a
SSB+PAR PEN 69.6 a 64.5a 819a 745b 725¢ 69.9 cd 30.7 ab
RIM 709 a 57.2ab 829a 737b 84.5b 82.3b 28.7b
RIM+NIC 73.0a 57.6 ab 77.0 ab 69.0 b 86.6 ab 725¢ 28.6 b
C.V. 19.08 22.71 17.46 18.47 12.76 13.29 19.26

5958900y =RIM ¢ pllias 055 =PEN ¢y 550 5o =MET «lgS1hl = PAR «uusgay 5= GLY (o8 395 54y 4200 =SSB ], ;4 ;2 =CSB

daoyd gy Jlein] a1 5SSl (905l a3 51 gl sime OIS (S jrdio gy b ygiw y (sl uSilio wey9,98)gmg5u + 3958 gy =RIMFNIC

5yl
CSB= Conventional seedbed preparation, SSB= Stale seedbed, GLY= glyphosate, PAR= paraquat, MET= metribuzin, PEN=
pendimethalin, RIM=rimsulfuron, RIM+NIC= rimsulfuron+ nicosulfuron. MET= metribuzin, PEN= pendimethalin, RIM=

rimsulfuron, RIM+NIC= rimsulfuron+ nicosulfuron. In each column, means with the same letter are not significantly differently
different at 0.05 of probability level, based on Duncan test.
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