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Wild Barely (Hordeum spontaneum koch) populations response to sulfosulfuron
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ABSTRACT

The main purpose of this research was to investigate the effect of sulfosulfuron, as a chemical herbicide,
on different populations of wild barley in Iran. A factorial experiment was conducted under outdoor
condition based on randomized complete block design (RCBD) with three replications at Fars
Agricultural and Natural Resources Research and Education Center during 2014-2015. The main factors
were 29 different populations of wild barley, application of sulfosulfuron WG 75% at 5 doses (0, 9.97,
9.97+9.97 (as a split dose at two stages), 19.95 and 29.92 g ai h'!) and different application times of
sulfosulfuron (one- to three-leaf of Zadoks growth stage (ZGS11-13), at an early stage of tillering
(ZGS21-23), and stage of stem elongation (ZGS31-33)). The growth traits of wild barley were evaluated
45 days after herbicide treatments. The results showed that sulfosulfuron decreased the growth of all wild
barley populations, and the lowest fresh weight was obtained by the highest level of herbicide (29.92 g
aih™). Application a split dose (i.e. 9.97+9.97 g ai h'') showed to slightly retard the growth of wild barely.
Using sulfosulfuron at ZGS11-13 was found to have better effect on controlling wild barley. Populations
of wild barley displayed various responses to different times and doses of herbicide application. Overall,
the response of wild barley to the applied herbicide could probably be attributed to their inter-population
variability and their ability to tolerate the herbicide.

Keywords: ALS inhibitor herbicide, genetic diversity, herbicide tolerance, time of herbicide application,
weed management.
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Fig 1. Geographical locations of Wild barley population mature seed collections (@ Collection sites).
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Table 1. Geographical characteristics of wild barely (Hordeum spontaneum Koch) seed sampling sites.

Climatic parameters*

R . . . . Annual Mean annual Mean Mean
No  Samplingsite  Abbreviation  Longitude Latitude Altitude . temperature temperature
mean rain temperature ; :
(mm) ©C) in August in January
O 0
1 Arsenjan ARS 53.34E 29.88 N 1648 223.98 17.52 29.36 6.15
2 Bavanat BAV 53.77E 30.39N 1772 196.80 13.07 229 3.04
3 Darab DAR 5471 E 28.47N 1098 203.72 22.14 33.43 10.07
4 Estahban EST 53.68 E 29.19N 1615 223.60 17.31 27.85 6.18
5 Farashband FAR 52.05E 28.47N 835 245.27 21.16 32.92 10.25
6 Fasa FSA 53.80E 28.74N 1180 220.79 19.36 30.45 7.85
7 Firuzabad FIR 5249E 28.82 N 1317 329.31 20.54 31.5 9.2
8 Gerash GRA 54.10E 27.53N 791 NA NA NA NA
9 Ghirokarzin GHK 5340 E 28.27N 715 216.28 24.52 36.85 14.5
10 Jahrom JAH 53.57E 28.57N 1100 217.34 21.18 31.64 9.28
11 Kavar KAR 5270 E 29.29N 824 NA NA NA NA
12 Kherameh KHR 5323 E 29.59N 1645 NA NA NA NA
13 Khonj KNJ 5336 E 27.84N 641 NA NA NA NA
14 Khorambid KHO 5327E 30.29N 1935 203.88 11.93 22.14 0.61
15 Lamerd 1 LAMI 53.02E 2739N 1405 166.68 25.61 35.12 13.68
16 Lamerd 2 LAM2 53.00 E 27.63 N 1418 166.68 25.61 35.12 13.68
17 Larestan LAR 54.01 E 27.29N 668 153.50 24.05 34.62 11.68
18 Mamasani MAS 5197 E 30.00 N 790 465.08 21.11 32.63 10.21
19 Marvdashtl MARI1 53.01 E 29.95N 1516 380.53 17.44 28.56 5.42
20 Marvdasht2 MAR?2 5227E 30.11N 1652 380.53 17.44 28.56 5.42
21 Mohr MOR 5298 E 27.43N 1426 NA NA NA NA
22 Nyriz NIZ 5420 E 29.12N 1632 172.95 19.35 29.95 7.12
23 Pasargad PAS 53.04 E 30.05N 2301 263.52 17.55 28.8 5.76
24 Sarvestan SAR 52.94E 29.24 N 834 NA NA NA NA
25 Sepidan SEP 52.01 E 30.22N 1780 616.78 14.9 26.14 3.63
26 Shiraz SHZ 52.64 E 29.46 N 813 252.58 18.27 29.17 6.21
27 Zarghan ZGN 5242E 29.46 N 1596 239.73 19.35 29.95 7.12
28 Zarindasht ZAR 5420 E 28.20N 1052 182.45 22.38 33.83 10.97
29 Kermanshah KER 47.15E 34.45N 1420 440 6 16 -3.06

NA= Data not available
*, Climatic parameters are mean of ten recent years.
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Table 2. ANOVA results of the effect of different populations, dose and time of herbicide applications on wild barely fresh
weight and plant height reduction

Source of variation Df  Fresh weight Height
Rep 2 0.615 0.0011
time 2 0.0005 <0.0001

population 28 <0.0001 <0.0001
population Xtime 56 <0 0001 <0.0001
dose 4 <0.0001 <0.0001
doseXtime 8 <0.0001 <0.0001
doseX population 112 <0.0001 <0.0001
doseX population Xtime 224 0.0003 <0.0001
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Fig 2. Effect of sulfosulfuron doses on wild barely fresh weight (A) and height (B). Vertical bars represent SE.
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Fig 3. Cluster analysis of 29 wild barley populations based on sulfosulfuron dose and time of application.
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Table 3. Populations, herbicide doses and application time interaction slicing on wild barely (Hordeum spontaneum Koch) fresh weight and height.

Population Dose (g ha'!) T Fresh gelght (©) T3 o Helghrlt?(cm) T3 Population Dose (g ha'l) o Fresh W;lzght (© T3 T Helg?é(cm) T3
0 0° 0° 0° 0° 0a 0° 0 0° 0° 0° 0° 0° 0°
13.3 15.35° 6.51® 27.73%® 7.53 7.83% 30.15° 133 47.62° 26.53®  6.73° 2274 2233 30.40°
ARS 13.3+13.3 18.46% 26.13° 0.63° 17.25% 22.38% 26.47° BAV 13.3+13.3 58.75% 49.16° 19.21° 24.85° 29.82° 34.26°
26.6 49.55 46.65° 33.40% 39° 38.49% 26.01° 26.6 67.47% 4422°  43.70°  36.10°  41.60°  51.24°
39.9 46.17° 54.21° 57.77° 33.79" 40.31¢ 48.77° 39.9 85.28¢ 4419°  5239°  60.13¢  39.60°  34.26°
0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0° 0° 0°
13.3 16.92%® 1.27° 38.20° 2436 16.49% 20.99° 133 13.38° 0.16* 8.40° 3.818¢ 6.56" 27.71°
DAR 13.3+13.3 42 7.44° 22.70% 15.11% 19.66° 19.97° EST 13.3+133 19.59% 2587  40.52*  6.58°  20.59*°  30.89
26.6 58.61° 55.36° 32.20° 35.67% 41.01° 16.97° 26.6 53.15% 43.63°  45.07°  23.09¢  33.12°  37.59°
39.9 61.82° 59.32° 44520 45.38° 42.14° 26.14° 39.9 56.02° 41370 4749°  19.68¢  35.02°  53.93¢
0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0° 0° 0°
13.3 34.49" 29.58° 15.54 18.57° 29.90° 34.48° 133 10.28 1276 11.81®  0.83° 12.68*  33.75°
FAR 13.3+133 21.4% 40.55° 18.08 12.74% 32.86% 16.46° FIR 13.3+133 24.64% 1657 30.72% 636 5.90° 19.95"
26.6 53.15% 42.68" 46.61° 48.89° 42.64% 47.59¢ 26.6 55.320 20.37°  25.85® 3231  24.65°  3445°
39.9 56.02¢ 37.53b 26.81% 38.88° 46.14° 38.56% 39.9 65.88° 20.75*  39.59®  4328°  23.60°  50.01¢
0 0° 0° 0° 0° 0° 0° 0 0° 0 0° 0° 0° 0°
133 4.04° 45.66 0.51° 458 27.14° 10.48% 133 45.28% 37.64®  30.83®  37.03*  33.00*  35.70°
FSA 13.3+13.3 7.80° 25.55%® 14.47° 5.80° 20.29° 18.35% GHK 13.3+13.3 24.75% 22.18%  49.93°  17.66®  24.15%  37.93b
26.6 34.71° 47.62° 11.52° 28.05° 30.60° 931 26.6 63.03° 52.18°  25.64®  44.46°  44.40°  29.50
39.9 51.21° 48.74° 6.01° 29.06° 26.28" 29.43¢ 39.9 57.17° 8.69%  3420° 3816 21.73® 4247
0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0 0° 0°
133 11.27° 22.67° 30.80° 13.59% 14.04% 22.74° 133 44.17% 21.95°  11.40°  30.93* 2405  9.15%
GRA 13.3+133 15.31° 49.00° 29.97° 8.16%™ 21.10° 22.27° JAH 13.3+13.3 15.29¢ 27.05 5.8° 474% 1877 1833
26.6 55.11° 24.57° 55.25° 38.18° 18.01° 26.93° 26.6 32.89b 27.52° 9.5 21.19%  31.95°  34.37°
39.9 39.01° 43.91° 50.25° 20.84% 28.80° 44.01° 39.9 56.70° 35.76° 6.99 40.10°  30.08°  43.08°

T1, T2 and T3 are time of herbicide application (ZGS11-13), (ZGS21-23) and (ZGS31-33), respectively.
Similar letters in each population and time represent non-significant difference based on FLSD 5%.
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. B Fresh Weight (g) Height (cm) . R Fresh Weight (g) Height (cm)
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Population Dose (g ha™') T ™ T3 T ™ T3 Population Dose (g ha™) T ™ 0 T ™ T3

0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0° 0° 0°
13.3 63.26° 44.92% 42.50° 44.63¢ 23.62° 26.66° 13.3 68.00° 12.52¢ 15.71% 43.00° 21.65° 26.93°
KAR 13.3+13.3 23.45% 27.78% 41.90° 7.53% 21.99% 26.92° KER 13.3+13.3 36.29° 2.43° 20.40% 15.38° 15.19% 23.71°
26.6 58.06° 74.65¢ 67.27° 29.58:be 51.38¢ 33.31° 26.6 76.36¢ 22.13° 77.09¢ 47.66" 16.43% 49.03¢
39.9 63.26 63.46% 46.03° 41.50% 38.20 35.29P 39.9 80.40¢ 32.11° 38.66° 51.38° 25.91° 45.33¢

0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0° 0° 0°
13.3 34.28% 1.53® 29.49° 1.76 9.62° 22.83P 13.3 237 6.94° 7.34% 10.95° 5.34% 13.77%
KHO 13.3+13.3 33.52% 7.23% 6.99% 7.92 12.30° 25.36° KHR 13.3+13.3 2.06* 757 34.07¢ 4.49° 10.32% 13.82%
26.6 51.32¢ 26.07% 18.48° 32.37° 23.37° 36.73¢ 26.6 56.97° 19.38% 6.2 2% 47.51° 25.54b 17.28%
39.9 44.27°¢ 35.57° 15.36° 33.01° 32.73° 45.43¢ 39.9 51.38° 39.02¢ 13.70% 36.59° 38.37¢ 32.14

0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0° 0° 0°
13.3 26.53% 2.01* 29.10° 12.78% 1.27° 18.65° 133 31.33° 23.56° 51.88° 40.39° 29.14° 39.21b
KNJ 13.3+13.3 18.79° 4.50° 9.69 2.30° 17.46% 22.01% LAMI 13.3+13.3 2.50° 39.62% 53.30 12.00° 26.37° 27.96°
26.6 38.71¢ 35.85¢ 12.18° 30.220 27.51° 39.38¢ 26.6 52.06° 74.224 56.78" 46.69° 61.98¢ 40.95¢
39.9 67.19¢ 40.52¢ 31.89° 47.85° 34.43P 34.26 39.9 52.23P 55.75¢ 65.17° 47.22° 46.80° 48.08°

0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0° 0° 0°
13.3 19.62° 15.56° 5.83¢ 20.45% 22.76% 5.38¢ 133 476 2528 9.97% 15.71% 3712 23.21°
LAM2 13.3+13.3 10.20% 12.81* 54.66° 8.31% 16.36% 28.38° LAR 13.3+13.3 13.73% 6.21° 29.48° 6.46% 14.52° 21.19°
26.6 20.04° 42.99° 59.36 23.20% 36.09° 30.12° 26.6 45.12% 2.70° 78.784 44.10° 12.42¢ 60.15¢
39.9 36.82° 42.52° 72.77¢ 33.56¢ 40.31° 58.40¢ 39.9 69.99° 4.98° 24.74% 58.79¢ 19.58° 34.22¢

O Oi! Oi! OL\ O’d O’d OL\ 0 O‘d O‘d O'd O'd O'd O‘d
13.3 20.83% 24.99° 26.38% 24.75% 21.48° 16.52% 13.3 39.79° 32.43b 20.92° 32.52° 24.70° 14.58°
MARI 13.3+13.3 5240 41.90° 29.38° 7.43® 18.50° 24.69° MAR2 13.3+133 25.96% 3563 14.61% 5.92¢ 33.16 23.92¢
26.6 69.98° 59.97¢ 30.26 33.68% 51.85¢ 27.06° 26.6 48.53° 29.34° 18.06" 33.86° 33.14° 26.50°
39.9 63.98° 46.41° 40.67° 43214 38.88¢ 33.15° 39.9 48.95° 44.54b 25.78° 33.94° 42.89° 36.01¢

0 0° 0° 0° 0° 0° 0° 0 0° 0° 0° 0° 0° 0°
13.3 37.60% 21.74 24.17% 26.23° 31.44% 19.30° 133 5.25° 8.67* 42 2.64° 3.33¢ 22.67°
MAS 13.3+13.3 17.65% 24.73¢ 26.47% 5.49° 6.41% 26.17° MOR 13.3+13.3 3210 0.55° 6.83° 1.75 497 27.58°
26.6 40.65™ 33.10° 39.23b 28.44° 36.99¢ 40.56° 26.6 31.56™ 27.38° 55.99° 9.16 33.89P 47.84¢
39.9 63.53¢ 20.69* 17.38% 49.41° 28.814 48.40° 39.9 56.12¢ 11.83¢ 38.01° 25.28° 17.44% 38.37"

T1, T2 and T3 are time of herbicide application (ZGS11-13), (ZGS21-23) and (ZGS31-33), respectively.
Similar letters in each population and time represent non-significant difference based on FLSD 5%.




AR
o Sl o2 il S 551,

Population Bl Fresh Wei -
Dose (g ha) I T;lght (8 = Height (cm)
123 - 0 0° 0 - - Population  Dose (g ha’) VR R Height (cm)
. 45.19% a A
NIZ 13.3+13.3 256.18??’ ‘3‘;‘2‘5‘: gggd 3136': 25.05° 24,03 1;)3 0° 0 0 Ei EE E}
26.6 58.72% s : 18.72 31.59° 32.62¢ : 35.01° 54.66° 10.63% e )
39.9 4§'Z§bc 2(1)’74C 15850 4423 5774 2646 PAS 13.3+133 756" 70.72¢ 19'%b 275'330% 39710 19.657
0 & 639 2201° 5095 5837°  3833¢ §6'6 4003 €41 3561"  3631° 233; e
0a 0 . - 9.9 52.00°¢ ¢ | : -89¢ 32.34%
13.3 ¢ a 0 0° : 70.47 17.53% c :
SAR 133+13.3 SOt S 2905 1584 2379 0 o 0 0a = s
6k 45 33% 5021 633 D78 aasre 13.3 4703 7.58 0 0!
59.20 63.89° 12218 4 ) 4.81 SEP 13.3+13.3 " . 9.97a 18.18% 6.61% 933
39.9 60.07¢ 4772 P 3.48 57.49¢ 37.01% : . 11.6 2.83% 28 44a 387 o 33
0 0 0 875 33.04°  37.75° 4008 266 @7 oo s w151 1345
o o : 399 7757 ‘ ' : A 1227
133 42310 3174 743 be 0 0 0 e 64.29" 54.38" 39.86° b
SHZ 13.3+13.3 14.78¢ 0 62ab 407a 25.35 . 2895b 2.1 130 133 0Oa 0? 0? 02 0 32.58
26.6 60.04° : ; 13.76%  2349%  78I* ' 1540 303 27.50° : . o
39.9 70.(2)31) 156'23:, 37.06° 40.18°¢ 42.45° 12.30° ZAR 13.3+13.3 2.95a 10.11° 65'?(; 12“& 4.62 21.61°
0 0" 8'(? 33.54° 3643 2963 29.18¢ 206 372 1296 3258 4 675a }2’3;: 21867
, 0° 0 T a 39.9 3.4 b e : : 23.61%
133 28.66% 11.39° 7.64% ab Ov 0 2 2975 65.61 4.41° 26.62° 37.66°
ZGN 133+133 1938 2833 20.83% o 1 17.00° 0
26.6 3260 23.03 ' 9.64° 2601 23700 | Tl T2and T3 are time of herbicide applicati
- . 54.83¢ 22.06% be Similar 1 i X application (ZGS11-13), (ZGS21-23) and (Z i
39.9 039" . : . 34.56 28 230 ilar letters in each population and ti L ~~2)an (ZGS31-33), respectively.
.39 47.45 29.84 25.40¢ 58.86° 2825 ime represent non-significant difference based on FLSD 5%. Y




(DWW raglacile Juls dome /(VE0 ) 0L K0 5 o

\Y

Jlaze 1 a8 sl 0L (F Jpa) hlesl ol s
e ok (Sl Cdo 3 a n 33 5 Comex
ols s i O iasn b b S sy s
Sl 5 S LSl SiSUile 55 b
Sl LN 5 05 n b e
Y JISKJ..&)L 33 2,8 (Holm et al., 2000)
Y U U cow il SKee aikee 3
S el o bl LS 1S e
L35 oly ol .cals 258 L SoL g5 5w
Ssles e LS d‘f 03 lilsa L;jfﬂ Y
@QQ;L&.@\&&&G@MQJW\
35 55 Sslize SLL oS e (b0l anllas s
53 Jlize ol Sl (Holm et al., 2000) a2 S35 aikie
5 CemsidS ESle 53 Camex 5 iSCile
S5 3 S S sy s sl
e 5 e 008 el Sl Sore 050
(Baucom & Mauricio, 2008; Escorial 3 s
G e ol g 58 3> Chad &S _Sloj et al., 2011)
ol Bl adkaie 55 a3 pslie ded lalimer Al
ol 4o y5 33 talS (Escorial ef al,, 2011) <3l
F 055 S p oS Ol 53 s«
Ll (Holm er al., 2000) <oils ims Yy
553 eslazal f@ (¥ dsdr) ol Gaiss
SRS L3 i A 33 038 e b il
AeS Lok cals 4 cod g5l 5 05
(Escorial et al., 2011; Holem &lislesl L «S 55

ls calas (et al., 2000

S Sl as il Ol (Baucom 2009) 055 AL

g5 Al e SiSdle 5 Comexr i
o kdsOLES g g Sl 5 3505 52y Cumerr 3 (KBS
Jsdr) Shlesl ol s ol iSCile w0 Jass
S35 GSlle 5 Comnr BlE 3 48 503 5L (7

@ Jooo dlaxl cpl ol g Sl pme (o 53 s

S oDl adlaie 53 (655l e o Dle
S el adee g ol b g 5l d adbee
b Ol 03 s a5 05 s gl Jrals
Ol JLis ialS ol Sas dizls ZGS31-33
s Se sl Sl aadlaie an s ASCils vy
5 in @b b oadles ol ol sk Lol el
2ol Sl (Bozic et al, 2015) o,
FSle O3S epdpbe 4 B o
(Hosseini et al., 2011) <ol O3 58 gon ) un
SSils 038 opdple Cls Ll e Koo J
el Sl sl oS A3l il latarar 53
oLz (Price et al., 1985) 01, Kan 5 el 0 355 o0
23 Sle o5 2l e LIS a5 Lol
sy oslite Jiey OV, il sl ses
il Glaoner o > (S5 g8 Ol nesdle
L S Cils 4 Sslite gl Sl e 5 b
S5 & sbls o3> (Patzoldt et al., 2002)
o ol slagaly ol SRan &S Cnl Ol 5l s
Al S5 s eer 2sms e (ASile
Opor 2ldlar Jalse oo (K55 59

3 Saewes Ls 5 VL 5L Ol
(Hosseini et al., 2019; Jakob et al, 2014,
ol axllas C,L.J ol Russell ef al.,, 2016)

D03 bl (e & pladames (FJS)
Sl aeldl B 5l Ol s Ll 1) 25 S
(S5 & Al e by ;-'U)L. oLl o i
gaglcds Giae o pde jy Ol &l L
Sslize slag sl oL Sl 3 L5 e
S L s gacare 55 OLLS pl oy ke
(Mangolin et al., 2012) &S Wl  ege &
Sladarer (K55 g5 bl sl 3 b))
Sl Do K sl i

(Menchari et al., 2007)



\Y

...ﬂ;ﬁ.&.&d{gbﬁ;ﬂi}'uéuwuﬁﬁb

b Saile 4 s Jadl S LS55
W“‘“‘ cLiS (Stewart et al., 2009) cdls L e
Gl 5 pdS —p S L pdS — b —puS
OLEd bl el DIl BB ST s ploerd B
Ll e iSile Cls .l sl 0L Sl
5 Sl bl 53 il Jae eynr RS
5 0LSds 5 (Jamali & Baghestani, 2011)  gl.sl
aS A esls OLiS (Malekian ef al., 2013) ol Ko
Oaosd g s g+ hio Oy il pmin ASile
058 g sl pm 4 Lnnd St 2L (U 5)
sante Sl LS L Ol L esdle syl
3w ol iy 5 ol sl Osmen o
Ol Corer Al Ulg e (bt lais)
SISl s sl sl sladle b 5 acile
Sl sl S b sadds
Veisi & ) =L s (Jamali & Jokar, 2010 )
sl Jlo s el sis 5158 (Baghestani, 2010
Sllas pll 5 ol arl e Of 35008 L OLal o

J)J M‘? cb,o.ﬂ &‘f‘ mejblﬁ
S S dod

Sl Ko mlesl cpl Sl ol glaesls
S 3> SV O s sl o IS le w0 sline
Y4 C..QL (Corexr 000 ol s ol S
SSile pang; 38 Bl sl Coxer
Ols 53 & Coes Syt S (ZGST1-13 dl e 3)
a0 Ll L csls (ZGS21-23,31-33) s
Sl il 1y i Jall A s (Cde g
sla By 3 eslad Gacde ul S Cy e
SSale Csls Gl el osls ke K
2 gy

395 0p0 5 Camerr 53 O 48 g sl s S ile
Loy b CUJ)‘ S F 038 o= M EPIN
S /) S sy e plad 3 (bt
SRS USRS TIPS VAR NS o
2 Nl JShn 05 S b ol w
5 JlSal sl wsls B iScile o fesw
oS Wsls olis (Escorial ef al, 2011) o,
s n e (laner 5035 Ga (Niered
O sl g JS s 53 gl sletds s
el ool e 0T (Clll s S
Clls b L a5 Ls S 0l A1 S5 05 22
wl S e s LSl gty
Glp sl 5 ol 05 K Sl Ll el

Conl asii BB biscile oy S0 i
o CL“' oWl (Menchari et al, 2007)
53 Sl b il 33 Sl eslinal 0 s (e
Sols e Dol wals b L bl S
G4 Jedl o Se & o (P Jgde) il
Sda 8 e p fhe il Caslds 4 el
Spd Gmt Laslie S S 05 Ly psa- LS
W5 S8 03 ol SIS e sl
93 Ll e Camax Oy)5 33 5 il 5))_3 sl
sSile s aeslie b Jeod ann g o3 el
calises gl PT 31 (Escorial ef al, 2011) sl
Caglie sla T il Sl sl s
sshe O i paS ol Yol aones o o
0355 313 el e (Menchari et al., 2007)
Coslis b Jood aany (S5 4 Canex
e g 33 Copde dasld pl gl Aty
(Escorial 15 o 4l ogo Jale 53 wlS s,
31 | WGV P P 55 25 etal, 2011)
by ane g Gl ol ol Ol Ll w4 O

Slaesls 8 ol p’y sacde Ol 3y Co e



MV 5 oaslacile (5ils abes /080 0) O, 5 oom 't

583l Dlaid S e el Dot pae O 12598 9 Sl
5 s 5 sbglealy Gy (ol b sl

P : gl s oKl 5l Wlis ol OB 5
ol e Sl T el s ’ > 7

0 edige b S S OB dy s s
&be

Abbas, H.K., Johnson, B.J. Pantone, D.J. Wax, L.M. Hine, R. and Shier, W.T. 2005. Response of
multiple seeded cocklebur and other cocklebur types to herbicide treatment. Pest Manag. Sci. 61:
643-648.

Babaei, S., Alizadeh, H. Baghestani, M.A. and Naghavi, M.R. 2014. Effect of some adjuvants on
sulfosulfuron efficacy in Hordeum Spontaneum control in wheat fields. Iranian J. Weed Sci. 10:121-
132. (In Persian with English abstract).

Babaei, S., Alizadeh, H. Baghestani, M.A. Naghavi, M.R. and Mohammadi, S. 2016. Analysis of genetic
diversity in wild barley (Horedeum spontaneum) populations by using SSR marker. Iranian J. Weed
Sci. 12:107-119. (In Persian with English abstract).

Baghestani, M.A., Sayedipour, H. Zand, E. Minbashi-Moeini, M. Maighani, F. and Lashkari, A. 2009.
Integrated management of wild barley (Hordeum spontaneum Koch) in wheat field under stale
seedbed condition. Agroecol. 1:81-89. (in Persian with English abstract).

Baghestani, M.A., Zand, E. and Minbashi, M. 2008a. A survey on the researchers conducted for
controlling the wild barley species (Hordeum spp) in wheat fields of Iran. Procceeding of the 2th
national Iranian weed science congress, 29-30 January, Mashhad, Iran. Volume 3 Keynote Papers:
47-61. Iranian Weed Science Society, Tehran. (In Persian with English abstract)

Baghestani, M.A., Zand, E. Lotfifar, O. Atri, A.R. and Mottaghi, S. 2012. Barely weed species (Hordeum
spp.) response to sulfosulfuron at different rates and times of applications. J. Plant Prot. 26:243-251.
(In Persian with English abstract).

Baghestani, M.A., Zand, E. Mesgaran, M.B. Veyssi, M. Pourazr, R. and Mohammadipour M. 2008b.
Control of weed barley species in winter wheat with sulfosulfuron at different rates and times of
application. Weed Biol. Manag. 8:181-190.

Baghestani, M.A., Zand, E. Soufizadeh, S. Jamali, M. and Maighani F. 2007. Evaluation of sulfosulfuron
for broadleaved and grass weed control in wheat (7riticum aestivum L.) in Iran. Crop Prot. 26:1385-
1389.

Baucom, R.S. 2009. A herbicide defense trait that is distinct from resistance: the evolutionary ecology
and genomics of herbicide tolerance. Pages 163- 175 in Stewart CNJ, ed. Weedy and Invasive Plant
Genomics. Blackwell Publishing. USA.

Baucom, R.S., and Mauricio, R. 2008. The evolution of novel herbicide tolerance in a noxious weed: the
geographic mosaic of selection. Evol. Ecol. 22:85-101.

Blackshaw, R.E., Semach, G. and Entz, T. 1998. Post emergence control of foxtail barley (Hordeum
Jjubatum) seedlings in spring wheat (Triticum aestivum) and flax (Linum usitatissimum). Weed
Technol. 12:610-616.

Bozic, D., Barac, M. Saric-Krsmanovic, M. Pavlovic, D. Ritz, C. and Vrbnicanin, S. 2015. Common
cocklebur (Xanthium strumarium) response to nicosulfuron. Not. Bot. Horti Agrobot. 43:86-191.
Bozic, D., Vrbnicanin, S. Stojicevic, D. and Pavlovic, D. 2016. Effect of nicosulfuron on the populations
of invasive weedy sunflower. Julius-Kuhn-Archi. 452: 225-231. DOI:

https://doi.org/10.5073/jka.2016.452.031.

Bravo, W., Leon, R.G. Ferrell, J.A. Mulvaney, M.J. and Wood, C.W. 2017. Differentiation of life-history
traits among palmer amaranth populations (Amaranthus palmeri) and its relation to cropping systems
and glyphosate sensitivity. Weed Sci. 65: 339-349.

Bravo, W., Leon, R.G. Ferrell, J.A. Mulvaney, M.J. and Wood, C.W. 2018. Evolutionary adaptations of
palmer amaranth (Amaranthus palmeri) to nitrogen fertilization and crop rotation history affect
morphology and nutrient-use efficiency. Weed Sci. 66:180—189.


http://ijws.areeo.ac.ir/?_action=article&au=203591&_au=Sirvan++Babaei
http://ijws.areeo.ac.ir/?_action=article&au=200023&_au=Hassan++Alizadeh
http://ijws.areeo.ac.ir/?_action=article&au=240476&_au=Mohammad+Ali++Baghestani
https://doi.org/10.1002/ps.1033

\o ...Jsgib@a)zﬁ;wuéuw&s‘j

Escorial, C., Loureiro, 1. Rodriguez-Garcia, E. and Chueca, C. 2011. Population Variability in the
Response of Ripgut Brome (Bromus diandrus) to Sulfosulfuron and Glyphosate Herbicides: Weed
Sci: 59:107-112.

Espeby, L.A., Fogelfors, H. and Milberg, P. 2011. Susceptibility variation to new and established
herbicides: Examples of inter-population sensitivity of grass weeds. Crop Prot. 30:429-435.

Gherekhloo, J., Oveisi, M. Zand, E. and De Prado, R. 2016. A review of herbicide resistance in Iran.
Weed Sci: 64:551-561.

Holm, F.A., Kirkland, K.J. and Stevenson, F.C. 2000: Defining optimum herbicide rates and timing for
wild oat (Avena fatua) control in spring wheat (Triticum aestivum). Weed Technol: 14:167-175
Hosseini, M., Ghorbani, R. Rashed Mohassel, M.H. and Yassaie, M. 2019. Correlation of environmental
factors and phenotypic diversity of Iranian wild barley (Hordeum Spontaneum Koch) populations.

Acta Oecol. 95:19-25.

Hosseini, S.A., Rashed Mohassel, M.H., Spliid, N.H., Mathiassen, S.K. and Kudsk, P. 2011. Response of
wild barley (Hordeum spontaneum) and winter wheat (Triticum aestivum) to sulfosulfuron: The role
of degradation. Weed Biol. Manag. 11:64-71.

Huangfu, C.H., Song, X.L., Qiang, S. and Zhang, H.J. 2007. Response of wild Brassica juncea
populations to glyphosate. Pest Manag. Sci. 63:1133-1140.

Hubner, R., Fykse, H., Hurle, K. and Klemsdal, S.S. 2003. Morphological differences, molecular
characterization, and herbicide sensitivity of catchweed bedstraw (Galium aparine) populations.
Weed Sci. 51:214-225.

Jakob, SS., Rodder, D., Engler, J.O., Shaaf, S., Ozkan, H., Blattner, F.R. and Kilian, B. 2014.
Evolutionary history of wild barley (Hordeum vulgare subsp. spontaneum) analyzed using
multilocus sequence data and paleodistribution modeling. Genome Biol. Evol. 6: 685-70.

Jamali M. and Faghih, H. 2010. Management of wild barley in wheat fields. 155% Bulletin of Fars
Agriculture Organiziation. 29 Pp. (In Persian).

Jamali, M. and Baghestani, M.A. 2011. Rate and time of application of herbicides on Hordeum
spontaneum in Fars wheat fields. Iranian J. Weed Sci. 7:79-87. (in Persian with English abstract).
Jamali, M. and Jokar, L. 2010. Effect of crop rotation on wild barley (Hordeum spontaneum) contol in

wheat fields of Fars province. J. Plant Prot. 24:99-107. (In Persian with English abstract).

Malekian, B., Ghadiri, H. Kazemeini, S.A. and Edalat, M. 2013. Efficacy evaluation of Sulfosulfuron,
Metsulfuron-methyl plus Sulfosulfuron, Mesosulfuron-methyl plus Iodosulfuron-methyl and
Todosulfuron plus Mesosulfuron herbicides in winter wheat (7riticum aestivum L.). J. Biol. Environ.
Sci. 7:177-182.

Mangolin, C.A., Junior, R.S.0O. and Machado M.F.P.S. 2012. Genetic Diversity in Weed. 223- 248 in:
Alvarez-Fernandez R, ed. Herbicides — Environmental Impact Studies and Management Approaches.
In Tech, Croatia.

Menchari, Y., Delye, C. and Le Corre, V. 2007. Genetic variation and population structure in black-grass
(Alopecurus myosuroides Huds.), a successful, herbicideresistant, annual grass weed of winter cereal
fields. Mol. Ecol. 16:3161-3172.

Mohammadi, S., Rastgoo, M., Baghestani, M.A., Vafaie-Tabar, M. and Izadi Darbandi, E. 2016.
Evaluation of morphological and reproductive traits of Iranian wild barley (Hordeum Spontaneum)
populations in response to sulfosulfuron application. Iranian J. Weed Sci. 12:46-51. (In Persian with
English abstract).

Patzoldt, W.L., Tranel, P.J. and Hager, A.G. 2002. Variable herbicide responses among Illinois
waterhemp (Amaranthus rudis and A. tuberculatus) populations. Crop Prot. 21:707-712.

Price, S.C., Allard, R.W., Hill, J.E. and Naylor, J. 1985. Associations between discrete genetic loci and
genetic variability for herbicide reaction in plant populations. Weed Sci. 33: 650-653.

Russell, J., Mascher, M., Dawson, [.K., Kyriakidis, S., Calixto, C., Freund, F., Bayer, M. Milne, L.,
Marshall-Griffiths, T., Heinen, S., Hofstad, A., Sharma, R., Himmelbach, A., Knauft, M., van
Zonneveld, M., Brown, J.W.S., Schmid, K., Kilian, B., Muehlbauer, G.J., Stein, N. and Waugh, R.
2016. Exome sequencing of geographically diverse barley landraces and wild relatives gives insights
into environmental adaptation. Nature Genet. 48:1024-1030.

Snape, J.W., Nevo, E., Parker, B.B., Leckie, D. and Morgunov, A. 1991. Herbicide response
polymorphism in wild populations of emmer wheat. Heredity. 66:251 -257.

Stewart, C.N.J., Tranel, P.J. Horvath, D.P. Anderson, J.V. Rieseberg, L.H. Westwood, J.H. Mallory-
Smith C.A., Zapiola, M.L. and Dlugosch, K.M. 2009. Evolution of weediness and invasiveness:
charting the course for weed genomics. Weed Sci. 57:451-462.



(DAY 5oaslacile (515 dowe (V80 0) OLKen 5 pmr 1

Veisi, M. and Baghestani, M.A. 2010. Survey of irrigation before sowing effect on wild barley (Hordeum
spontaneum) control. Proceedings of the 3rd Iranian Weed Science Congress, 17-18 February,
Babolsar, Iran. (In Persian with English abstract).

Vidotto, F., Tesio, F., Tabacchi, M. and Ferrero, A. 2007. Herbicide sensitivity of Echinochloa spp.
accessions in Italian rice fields. Crop Prot. 26: 285-293.

Volis, S., Verhoeven, K.J.F., Mendlinger, S. and Ward, D. 2004. Phenotypic selection and regulation of
reproduction in different environments in wild barley. J. Evol. Biol. 17: 1121-1131.

Zhang, J., Cavers, P.B. and Jasieniuk, M. 1994. Response of Xanthium strumarium populations to
sublethal applications of bentazone. Weed Res. 34:55-61.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CC8QFjACahUKEwjh2oeXv_PHAhWM3SwKHaSMCPo&url=http%253A%252F%252Fwww.wincalendar.com%252FFebruary-Calendar%252FFebruary-2015-Calendar.html&usg=AFQjCNHEn7qm-Px3Kdopv7tsewYBDkF_aA

