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The evaluation of pendimethalin (Prowl) efficacy compared to com-
mon herbicides on weeds control in Hamedan potato (Solanum
tuberosum L.) fields
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1 Amaranthus spp.

2 Chenopodium album L.

3 Solanum nigrum L.

4 Hibscus trionum L.

5 Portulaca oleracea L.

6 Orobanche ramosa L.

7 Descurainia sophia L.

8 Convolvulus arvensis L.

9 Cuscuta campestris Yunck.
10 Malva spp.

11 Polygonum aviculare L.

12 Sinapis arvensis L.

13 Hordeum leporinum Link
14 Panicum miliaceum L.

15 Lolium spp.

16 Cynodon dactylon L. (Pers).
17 Goldbachia laevigata DC.
18 Sorghum halepens L. (Pers).
19 Cyperus spp.

20 Echinochloa crusgalli (L.) Beauv.
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23 Wettable Powder (WP)

24Prowl %45.5 CS (Capsule Suspension);
BASF, Germany

25 Pre-emergence

27 Soluble Liquid (SL)

27Suspension Concentrate (SC)
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Table 3. The analysis of varianceof herbicide application on percentage of weeds density reduction at 15, 30 and

2

45 days after potato emergence as compared to control -9
Do Sk -
Mean of Squares (MS) ,A»W
Jyl - e £33 i e poo e 3
First stage (15 days) Second stage (30 days) Third stage (45 days) IR
-~ =~ eyl =~ =~ e -~ ) —cae ple .P/v
o oA~ oA ook p oA oA ool - ol 22 aia oA ook 2=
e T PO NP Spsls oA o A P ipes <
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8.0V el Redroot Prosrate rters Other Redroot Prosrate arters Redroot Prosrate arters Other //\f
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&Sl du.
Bl w 2 237.87 20.18 120.54 54.83 55.54 4.78 445.65 48.73 17.95 233.02 2.77 3.46 a0
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ad 171.87 145.10 155126 158.20% ..M
Treatme 6 1264.69%* 552.33%* 197.58* 569.05%** 281.58** 247.08* o 476.41%* 559.97** - . °
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i S
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Table 4. Mean comparison for percentage of weeds density reduction at 15, 30 and 45 days after potato emergence as compared to control

Jsl il e £33 il s po e
First stage (15 days) Second stage (30 days) Third stage (45 days)
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b PR S PR S s PEAR RS e

Treatment Redroot  Prosrate arters S Redroot  Prosrate arters S Redroot  Prosrate arters S

pigweed  pigweed Other pigweed  pigweed Other pigweed pigweed Other

weeds weeds weeds

RO 63.78"  60.16™ 7036  70.25® 58.28%  57.8%® 60.84°  61.93 57.88™  5534™  5573%®  5].48"
Metribuzin

SArAe g sa3gc 57070 6237 45.88%¢ 4899  50.89"  59.03% 4125¢ 4562  4512°  46.13%
Sulfosulfuron
35Sl £

i 55.8" 49.97° 55.27° 64.53° 16.31¢ 25.04 3024 35.97% 21.63% 20414 20.81° 9.09¢
Paraquat

c.tl = 54.96™ 541" 5697  60.05" 50.55™  50.63™  50.75°  52.04™ 47.68™  4555° 4765  49.58"
Rimsulfuron
by

Pendimethalin ~ 41.86%  55.67"  40.95°  48.68° 35.83¢  4226° 3562 4331 33.3¢ 3327°  25.18°  42.58°
(3.5 Vha)
by

Pendimethalin ~ 3546% 3556  35.26%  40.45% 28.89¢  30.19  29.87°  30.03° 26.22% 2529 2235°  22.74°
(3 I/ha)
ey

Pendimethalin ~ 26.67° 30° 28.94°  38.36° 23.33¢ 23¢ 2228 23.01° 18.36°  20.66° 19.68°  20.7°
(2.5 Vha)

s 10 Qripurmu_ur%x»fwgnv._rm_u_o#n}»ﬁﬂgnhxrwa.v&ﬂ“cm_(pvrm_u_urﬂrﬂgufm

Treatments with at least one common letter are not significantly different at 5% level
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Table 5. The analysis of variancefor the effect of herbicide application on percentage of weeds dry weight reduction at 15, 30 and 45 days after potato emergence as compared to control

Sl o 353k
Mean of Squares (MS)
Jyl d e £33 i po dl e
First stage (15days) Second stage (30 days) Third stage (45 days)
N AT o L e sl R o oA el el 2o 2o L male ple
R : 2 2
e T AR SNPS SR PR sbls lambs  Spub PR BNPS ip sl
ezl lambsqua lambsqu
S0V dar Redroot Prosrate rters Other Redroot Prosrate quarte Other Redroot Prosrate arters Other
pigweed pigweed weeds pigweed pigweed IS weeds pigweed pigweed weeds
&Sl 425.4
2 162.66 75.28 119.16 19.36 55.05 26.22 40.96 19.68 57.75 4.83 2.26
Block 5
s
5 188.5 132.57*
Treatm 6 958.21**  971.61**  155.89*%*  116.98** 423.56%* 736.62%* P . 573.11%%  423.47** 1148.54%** 173.89**
ent
o
E 12 56.44 98.02 36.68 39 80.58 130.55 58.31 10.62 151.86 161 51.54 53.68
rror
o
S S 15.52 17.99 10.16 11.13 19.37 14.45 20.48 6.81 26.45 29.84 16.35 18.02
CV &)

.ns, * and **; non- significant, significant at 5% and 1% probability levels, respectively
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Table 6. Mean comparison for percentage of weed dry weight reduction at 15, 30 and 45 days after potato emergence as compared to control
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Jsl > e g3 i poo o
First stage (15 days) Second stage (30 days) Third stage (45 days)
sl b
=~ =~ cals ple -~ =~ =~ =~
Lo Y ere L e e ere L e e e L
s PO ) ol = Al PR okl = PR ) ol =
lambsqu lambsqu  ; » sla lambsqu ;s sla
Treatment Redroot  Prosrate arters Other Redroot  Prosrate arters Redroot  Prosrate arters
pigweed pigweed weeds pigweed pigweed Other pigweed pigweed Other
weeds weeds
S 69.47° 73.2° 8236  68.01° 67.41°  70.65°  79.15"  60.65° 64.65°  65.15*  67.56°  53.86™
Metribuzin
SufeAe ook 6127 65050 5567 41.5° 50.01°  54.47° 5026 50.06™  49.09®  36.81°  43.86™
Sulfosulfuron
0S8 bed b b abe a o c d od d d g
41.05 60.55 65.55"  59.85 32.25 35.4 30.04°  35.07 30.48 22.83 20794 22.66
Paraquat
,xi e 55.15°  58.44™  66.6°  57.24™ 55.1° 4751  63.28"  51.05° 50.76™  42.24™ 6138  40.35°
Rimsulfuron
ooy
Pendimethalin ~ 43.98™¢  46.34%  4561°  52.27" 44.24° 4247 52,05 4521™ 43.98™4  39.82*  40.34°  39.62°
(3.5 I/ha)
oy
Pendimethalin 316 36.39°  39.38%  44.66*¢ 3524 37.06°  39.49™  40.27¢ 38.54%  31.02°¢  33.37¢ 374«
(3 /ha)
ey
Pendimethalin 2938 33.59°  30.85¢  40.98¢ 3227 31.94 2798 3437 30344 27.89%  24.92¢  28.78
(2.5 I/ha)

Treatments with at least one common letter are not significantly different at 5%.
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Table 7. The analysis of variancefor percentage of potato plant dry weight reduction at 15, 30 and 45 days after emergenceand potato tuber yield

performance
Sl o S
Mean of Square (MS)
&&{&%?Cnu rﬂ.'ubu.rq}utrmga,rw\ubfb
Potato plant dry weight Potato tuber yield
.. . 4>y Lb_m.PVk\. ﬂu.vm.rvx ﬁ.thHVk\ L.W.vkw.rfv rn\le.uoL..v ‘F.i‘wnba,rw\ k..w.ya(rw\
el . . :

SOV @5 First stage Second stage Third stage Total Large Medium Small
o ? (15 days) (30 days) (45 days) yield tuber tuber tuber
oS

* 2 77.22 41.91 359.74 449.93 0.16 1.32 0.66

Block

Lo
o 7 1623.98** 2239.31** 2460.68** 443067.05**  4226557.48** 1031312.6**  681396.99™
Treatment
(P53
14 99.76 60.93 88.21 522 0.31 0.42 0.68
Error
Sl yeds o o
= 23.25 16.10 17.26 11.63 7.34 9.59 28.2
CV({)

RECI- A RPWAN LFV_Qr.{guu_urmx».u_u et o 4 s s

ns, *and**; non- significant, significant at 5% and 1% probability levels, respectively.
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Table 8. Mean comparison for percentage of potato plant dry weight reduction at 15, 30 and 45 days
after emergenceand potato tuber number and yield performance

) e 6 S 055 (s S 0k 5 Shas
Potato plant dry weight (ton.ha™) Potato tuber yield(ton.ha™)
brum (C_ PFV‘\., ﬂbu »\Tn&b ﬂb}z P_.v-\a LW ug%.rfv rn\..wCu o(r.o ‘quh.b n(,..v k.t..b n(,..v
First stage Second stage Third stage . .
Treatment (15 days) (30 days) (45 days) Total yield Large tuber Medium tuber Small tuber
R 2.4% 2.5% 2.66° 42.5° 20.99° 10.53% 5.25%
Metribuzin
03058 g 5 g 0.81" 1.1¢ 1.26° 38.6% 18.90° 9.20° 5.21%
Sulfosulfuron
O pSLl E 2.01° 2.15° 2.30° 37.9¢ 18.54¢ 10.10%® 6.04%
Paraquat
03 58] goens 5 1.88¢ 2.15° 2.40° 41.1% 20.08° 10.03% 5.56%
Rimsulfuron
Il A
h e 1.58° 1.81¢ 1.96¢ 40,354 18.91¢ 9.50° 6.22%
Pendimethalin
(3.5 /ha)
e
c.,_ o 1.35 1.48¢ 1.75% 39.5% 18.38° 9.35° 6.44°
Pendimethalin
(3 V/ha)
e
c.,_ o 1.18¢ 1.30¢ 1.50° 39.0% 18.38° 9.23° 5.93%
Pendimethalin
(2.5 I/ha)
3 s 2.59° 2.72° 2.91° 45.9° 21.28° 10.67° 531
Hand weeding

Ay

.E.\.Dﬂr\zph S1s s Ml (g yls A S 2k (beﬁﬂw(v_L,V shs & ol

Treatments withat least one common letter are not significantly difference at 5% level.
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Extended Abstract

Ahmadi, A., Chitband, A., Ardalan, N., The evaluation of pendimethalin (Prowl) efficacy compared
to common herbicides on weeds control in Hamedan potato (Solanum tuberosum L.) fields
Applied Research in Field Crops Vol 34, No. 1, 2021 12-14: 75-98(in Persian)

Introduction:

Potato (Solanum tuberosum L.) is one of the important crops in Iran with high
nutritional value. The potato was grown on approximately 159.061 ha'! in Iran
during 2015-2016 (Sajedi etal., 2012). Even though potato plants have robust
growing and quick spreading nature but it turns out to be a weak competitor against
weeds. The yield reduction due to weeds in potato is estimated to be as high as
10 to 80 % (Shirmohammadi efal., 2012). The most important weeds in potato
field are redroot pigweed (Amaranthus retroflexus L.) and common lambsquarters
(Chenopodium album L.). Weed control with herbicides is limited to a few older
compounds with the primary criterion for herbicide selection being previous weed
problems, or standard routines not only in Iran but also in the North America (Ivany,
2010). Among herbicides registered (e.g. metribuzin,sulfosulfuron, paraquat and
rimsulfuron) in Iran, pendimethalin (Prowl) is a new selective herbicide belong
to dinitroaniline family used to control most annual grasses and certain broadleaf

weeds in field potatoes. It is used both as pre-emergence, which is applied before
Email address of the corresponding author: ahmadil024@gmail.com,
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The evaluation of

weed seeds have sprouted, and early post-emergence.

Materials and Methods:

In order to evaluate the best herbicidal treatment to control weeds on potato
field, an experiment was carried out as a randomized complete block design with
eight treatments and three replications at Hamedan Agricultural and Natural
Resources Research Station in 2014. The experiment treatments included the
application of metribuzin (70% WP) at 0.75 kg.ha"! ;sulfosulfuron (75% WG) at
30 gr.ha!, paraquat (20% SL) at 3 lit.ha!, rimsulfuron (25% DF) at 100 gr.ha™!
and pendimethalin (45.5% SC) at three levels of 2.5, 3 and 3.5 lit.ha! with hand
weeding and non-treatment as control. 15, 30 and 45 days after spraying, sampling
of weeds and potato was carried out in the middle of the plots with 0.5 x 0.5
quadrate, respectively. Then, the samples were oven-dried at 75 °C for 48 h and
weighed. At the final harvest for yield determination, sampling was done in four
lines of each plot by 1 x 1 quadrate. Based on the final yield, tubers classified into
three groups, small tuber (< 35 ml), middle (between 35-75 ml) and large tubers (>
75 ml), and then were weighted.

Results and Discussion:

According to the results, in spite of significant weed reduction as a result of
herbicidal treatments, the lowest weed density and dry matter were obtained with
metribuzin. The best treatments in terms of increasing potato plant dry weight
at 15, 30 and 45 days after emergence were hand weeding with 70, 75.02 and
78.64% and then metribuzin with 65.09, 70.28 and 72.35%, respectively. The
highest percentage of increase on potato tuber yield was shown in hand weeding at
22.2% followed by metribuzin at 19.8% and rimsulfuronat 16.9%. The application
of pendimethalin at 3.5 L.ha! and metribuzin resulted in a 40.3 and 42.5 ton.ha’

increase in potato tuber yield, respectively; which were equivalent to an increase
of 32.4% and 49%, respectively.

Conclusion:

In conclusion, metribuzin wasfound to be the best herbicidal treatment for
weed control and yield increase in potato. Although paraquat is used as a selective
herbicide on potato fields, it failed to adequately control weeds growth at 30 and

45 days after emergence in our experiment, hence, resulted in a lower total yield
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compared to other treatments. Despite the favorable weed control by sulfosulfuron,
it caused yield reduction in potato, due to its negative effects, which constituted
necrosis and clouding of potato leaves and finally the degradation of photosynthesis
in potato. Rimsulfuron was the best treatment after metribuzin on weeds control
and potato yield boost. But the application of rimsulfuron is not recommended
in potato with barley, rapeseed and alfalfa in rotation cropping because of the
low rate of decomposition and long-term residues in the soil. The application of
pendimethalin at the highest dose e.g. 3.5 LLha! led to a 32.4% increase in potato
tuber yield compared to control treatment, whilst the same rate resulted in a 49%
potato yield increase by the metribuzin at 0.75 kg.ha'. Hence, metribuzin at 0.75
kg.ha! is suggested as the best herbicidal treatment in Hamedan potato fields.
Keywords: Dry weight, hand weeding, potato herbicide, tuber yield.
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