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Solanum nigrum L. sl b Solanaceae Aocs, Cs
black nightshade Annual
Chenopodium album L. oyidol Chenopodiaceae Aocs, Cs
lamb's quarters Annual
5,5 Al
Portulaca oleracea L. “> Portulaceae i CAM
common purslane Annual
30,8 A 3 b Al
Amaranthus retroflexus L. PP ARy 9> & Amaranthaceae * Cs
redroot pigweed Annual
L g5 3 7zl Al
Amaranthus blitoides L. SR 009> & Amaranthaceae iy Cs
prostrate amaranth Annual
. 56 Al
Datura stramonium L. L Solanaceae iy Cs
jimsonweed Annual
S GlaglS Al
Sonchus asper L. . ok . Asteraceae - Cs
spiny sowthistle Annual
. o Gl Al
Polygonum aviculare L. e Polygonaceae - Cs
common knotgrass Annual
. . ic J§ . Al
Chrozophora tinctoria L. e S Euphorbiaceae - Cs
giradol Annual
Echinocloa crus-galli L. 9 Poaceae docs, Cs
common barnyard grass Annual
Descurainia Sophia L. & SL Brassicacea N Cs
flixweed Annual
Convolvulus arvensis L. . T Convulvulaceae b ’b Cs
field bindweed perennial
L . g S Al
Hibiscus trionum L. 9 Malvaceae - Cs
flower-of-an-hour Annual
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Figure 1- The effect of tillage on weed density during the growing season Chickpea
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Figure 2- The effect of Imazethapyr (a) and Trifluralin (b) on the weeds density during the growing season Chickpea (doses
of herbicide based on mL /ha)

600
- ®  Y=402+exp(-5((x-1729)/495)%) R?=0.98
] . 500 % Y=480~xp(-5((x-1743)/476)%) R?=0.98
:]» Ng W Y=343~xp(-5((x-1640)/528)?) R?=0.92
T = 400 -
:1 3
o
=
22300 4
\
1 &; 200
Log
1 5
S 100 A
] @
)
X 0

500 1000 1500 2000
Al Sy ar s
GDD
Vi j3 (5509815 Ollos O g, 45 (55,9515 Cllos @) sy Juad Job 43 3553 0395 Camn; 2 (85956 Cllos g8 1 -3 S
(L5595 Bdloro U 59, 5 (65,956 Clies
Figure 3- The effect of tillage on Chickpea biomass during the growing season (eday tillage, o night tillage, ¥ light-proof
cover tillage)



1396yl 4 o;lois 31wl ((5)9lis’ 2slus g pole) LS cblis> & i 554

Jloss & boaye il 3 Shoe (o pir 9 (allyold 5 (LS )3 S b8
e (T JS) 3t il (5 5 .5k 1077) = aals
0o 2l jlas 3 jacslacile JpuS pas 4 dagi bty oo S
ol ol i 3555 | jymslacile S5 0yg3 b |5
ousyo)aabgggd&&oau)wu@aédc&l{dtm
ol

slapiside a8, )l palde o )3 3,8es Gliee 1l ]
2 (1 JS) s sgrg (o)bsire ©slds ollyglis 5 g slijley]
a8l il S polae as” wlesly lis (g0l clalllas bls)l pen
ragladle SIS (1) i8g) J S cage Slyi o oS il
Jyammo yo (1) sl actls 3,Slas  ito 3 Al gy 239
dide J315 o1 51 5ol a5 )l Lasie (o) paile WSl ailil
p3lie )3 LS cile 9 398 a5 (eolaill 3)Slas ol Cga o
) s g 3 il o515 ISl Al €l ials
9 o bl byl cpen 53 (19) witan 318 oolasi] il
23Le 3,8 b g Cogllao 3 ,Slas 4 Gy (sl (5) hlSen
LS g jragladile p ololsy 5 piScile aidl jials
23,8 )55 1y ok dso g ljwe 0 )3 D0 s b jiS'cale G s
cide asil el 3 jlew )3 3956 3,8kee 55 pols Liulojl
JS5) cails o] anl Gialisl 5 jlews b (6ls e coglis dlay yiS
(7

600

dile ity 15 s 4 a0 5 4 3 ol pialesl 5
Gy S8 2als & s 38 (9 a3 lo 53 5l
WS Jds & uiored .l aBl il jlass opl 5 2955 0045
bl ol )8 Slade jlaws jo Ay Juad Jobo 4o jacale a8
i el Jlaw ol jd iy Jad lewl jd 3550 0395 Cum j
asl, ShalS g odd duog 3,18 ke (slajled & Cond gyl
Do azby ISy (el S Lile

0355 gad (5981 &S 2zl b (15) plylsen 5 o
Ale ol g Conl 2956 0395 Connsj @oos (695 dund 5y slacile
la S cile 3,8 Laylpd 55 2956 Had (¢ plycaml Lol LY )
yols inlojl 15 cpl dgmg b disb o 5 mslacile J515 4 cons
A3y 59, 433 1200 B 1) 5 e slacile J515 3950 45 As asuiie
8,5 )3 symeslaile 515 4 cos o] 5 am 5 e Joos
(554 Js)

993 dila o Slac
odnlie jg) g b > 55y Sy 3956 b 5 Slee oy pid
S 4 Cons GialS 1o B3 gy bl b (65,55 5 0
Ay e '(6 JS3) caab 1) 5 Sdes o 5ieS 595 00 8509
0125 gl 5> gl el olagi ol )3 3pmcelacile J315 5o

b

1151) JyS g aalis jlaws 45 by e ails 5, Slae o a8

200 4

Biomass of chickpea (g/mz)

100 4

(T Ry YR S Pyun JEFUE JURDNE

®  v=555vexp(-5((x-1671)/439)2) R’=0.99
500 o y=417+exp(-5((x-1745)/553)2) R?=0.94

400 Y=482+exp(-5(x-1792)/526)) R?=0.980
Y=495+exp(-5((x-1778)/543)%) R*=0.98

v

: /

B Y=432+xp(-5((x-1650)/449)%) R’=0.99 X o
300 Xp(-5((x-1650)/449)°) /

T T

1500 2000
- BBTEEE SE)

GDD

0,5 150 ¥ ;U 45 0,530 05le 9,5 100 O LS 13 2,550 85l 9,5 50 @) 3953 0397wy j 39 saUjlon] LS Ble 34 5 Jladko 51-4 JSS
(I8 a2l m J S yaus sl A LS 45 0,550 03l
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Table 1- Ocular evaluation scale of herbicides damage to weed and crop aid based on European weed research council

Crop response

Weed response Evaluation score

) olS Ewly i gladile Fuly bl 009
Comment % of Damage Comment % of Control
(gl ©lud 03 (gl JFS a0y
No damage or reduced performance Complete destruction 100 1
Olas ialS L @ylud e 0 JolS" e04b
Damage to very low pomace or similar mild symptoms 1-25 Very good control 2
e i @Dle b 5 e Sy 5 b Sl 2 s o J55 99-96.3

Damage slightly more intense and unstable 2 5.7 Good control 96.5-93 3

JRLE Jg sl (o5 @jlus ' o s '
Medium and sustained damage 7125 Optimal control 03-875 4

Pl g buwgie ©)lus ' ogllae 8 '

Moderate and sustained damage 12.5-20 Good little control 87.5-80 5

Sk g bwgie ©)lus ' oollas (oS 58 '
Heavy damage 20-30 Undesirable control 80-70 6

O &)l wsllaols 8
Very heavy damage 30-50 Poor control 70-50 7
Damage to complete destruction The control is very Weak 8
B (296 2o 3 s 50-99 Coins oy JpiS 50-1
Complete destruction Totally ineffective 9
JelS (o5 100 3 o s 0

GreSL yLies 55— 5 (Ranunculus repens L.) s
b cale dw db L gt e e (Geranium molle L)
—ioloj] clacs S 1) Slold i Oljw ¢ Aucidn « Kby
bl

EEEPE
Sla gt Sile e o gne 5515 i Q) Jpie
O gl 0 Kby e cale jy Cglate yolis b calises
cale Gpns cod S oSyl Jols sleodly ko duglis
2S5 g e 4 0 ol B Jgan) e sla S
S5 Brae 3 Gl (Sled jpe gladile S pae jlas

oteleil 2y50 Joxe (05 3 (L g ) piges 3l Juol> gl

(Rumex occidentalis iy Jols 5,2 4565 035l (gl)b
ol (Polygonum aviculare L.) a_occaa S.Wats.)
S {(Poa trivialis L.) > {Veronica persica Poir.)
{Senecio vulgaris L.) ,, J; (Convolvulus arvensis L.)
(Malva <, (Raphanus raphanistrum L.) s 450,

YT (Lolium multiflorum Lam.) = neglecta Wallr.)

1- European Weed Research Council
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Table 2- Analysis of variance for the effect of different treatments on density and TDM* weeds

©la o (ke MS
3-&V DF 51,5 Density Gle STy Ll s o el
?, @ Ky s e N s i i dils
b &33! Rumex Polygonum Veronica Weeds s dile Reduce of Reduce of weeds
occidentalis aviculare persica total Weeds TDM weeds density TDM
)_I)SJ_ 2 0.64™ 0.54"™ 1.04™ 2.63™ 1.29™ 2.55™ 1.39™
Replications
e 9 73.71" 2638 2539™  131.64™ 47603 152.12" 504.41™
Treatments
el S 18 2.89 4.64 0.01 8.75 41.54 30.91 10.09
Error
T
e 2047 31.42 31.16 14.18 11.58 9.61 4.42
CV (%)
0/05 §0/01 Jloss o )3 Jlo sime g I3 sime (s ylol OS] pie i 5 4 s g s NS
*** ns significant at 5%, 1% probability levels and non-significant, respectively
i gladle SUis (g 9 6515 5 il (SIS Ule 73U (ke dmylio -3 Jgoa
Table 3- Means comparison of effect different herbicides on density and TDM weeds
S X O s Koty e SdE o5 15 Ll "’”‘f'fb
oS e ol Rumex Polygonum Veronica Weeds a® Reduce of
Herbicides level occidentalis aviculare persica total Weeds TDM  Weeds density Reduce of
weeds TDM
51,5 Density(plant.m?) (g.m?) (%)
)‘J U5 &jﬂ)’h”:_ 15.66 b 10.33b 4 be 4566 b 53.63b 7.58 de 72.67d
Trifluralin 1.5 lit
212 e
)“”J_ utj)?hi)) i 8.66 ¢ 12.33b 4 be 30.33¢c 16.86 ¢ 39.21e 91.50¢c
Trifluralin 2 lit
)L“J_ZIS ‘Jﬁj_l)’lgi)j i 7c 6.33¢c 2.33cd 20d 15.13 cd 59.53 b 92.34 be
Trifluralin 2.5 lit
oo 53 2115 gl (oS
Oxyfluorfen 1.5 lit 2 2d 2d 0.33de 5.53e 4.93 de 89.33 a 97.52 ab
stage
U5 el S
A ot 5 i 2.33d 2.33d 0.6 de 6e 7.23 de 87.85a 96.30 abc
Oxyfluorfen 1.5 lit
D sl sl
I agf 81 1.33d 1d e 3e 1.76e 9379a 99.09a
Oxyfluorfen 2 lit
HUS ) ‘_,.Sl. 0.33d 0.66 d Oe 1.33¢ 0.66 e 97.35a 99.64 a
Oxyfluorfen 2.5 lit
3 O i 0.66 d 0d 0.33de le 0.3e 9795a 99.83a
Hand weeding
S pae 20.33a 17a 5.66 a 49.66 a 197.33a Oe Oe

Weed infested

Ll o dopd gy Jleis ! e j3 )b e d)LJ GBS W86 gty jd S pidie B bl (o Sle
In Each column, values followed by the same letters are not significant different at 5% probability

1- Total Dry Matter
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Table 4- Analysis of variance for the effect of different herbicides on agronomical traits and yield of garlic

MS
Ol mlio ‘bf‘ oS glas, Cow 2 d dlaws as 100 (54 olasdl 5 Slas Soidan 0les cuibyy adls
SOV <2 Plant The Number of Weight of 100 Economical Biological Harvest
DF height cloves on Bulb cloves yield Yield Index
S L 5.81"¢ 1.57ms 259.84 s 211590 "™ 6839.39™ 7.02n
Replications
ket 9 166.78** 61.21** 3400.45** 661122.12** 477835.45** 552.40**
Treatments
wrialej] ks 18 18.65 0.60 60.68 1527.57 10165.22 4.42
Error
G 4.78 4.84 2.72 3.26 4.46 3.94
CV (%)
0/05 §0/01 Jloss) o )3 Jlo sime 5 4l sime (s ylol OS] pie i 5 4y s g s NS
*** ns significant at 5%, 1% probability levels and non-significant, respectively
o Ml 3 Shos 5 (81,5 Sluoguad LIS UL 1T (ke Ayl -5 Jyao
Table 5- Means comparison of effect different herbicides on agronomical traits and yield of garlic
XTI oS glas,l Eow  d Dl 4100 54 ol 5 Slas Soiddam 0Sles iy (adli
oS dle gl . Plant The Number of Weight of Economical Biological Harvest
Herbicides level Garlic height cloves on Bulb 100 cloves yield Yield Index
ranking (cm) (9) (gm?) (%)
%_1/5 "‘J bohes . le 86.33cd 15d 254d 793.33e 1873.33b 42.44¢
Trifluralin 1.5 lit
’“Jz """J"?u”s . le 93abc 14.66d 276¢ 996.67d 2418.33a 41.25¢
Trifluralin 2 lit
A _2/5 o _‘”ﬂﬁ’: . le 90.66bc 17c 285¢c 1371.67c 2466.67a 55.60b
Trifluralin 2.5 lit
Ao yo 53 520115 o35l (S
Oxyfluorfen 1.5 lit 2 2d 99.66a 2033ab 316.66ab 1670a 2460a 67.88a
stage
5 ool 51 . 3c 97.66ab 20.33ab 325a 1661.67a 2456.67a 67.62a
Oxyfluorfen 1.5 lit
72 0515 51 . 4b 92abc 19.33b 308.33b 1580b 2450a 64.51a
Oxyfluorfen 2 lit
25 s 51 . 4b 92abc 19.66b 305h 1555b 2408.33a 64.51a
Oxyfluorfen 2.5 lit
@ O le 99.66a 21.33a 330a 1686.67a 2476.67a 68.13a
Hand weeding
7S pae 7a 81d % 233.33e 540f 1451.67c 37.13d

Weed infested

Ll o doyd gy Jleis ! pdaw 43 )b e d)LJ GBS W86 gty jd S e B b (o Sle
In Each column, values followed by the same letters are not significant different at 5% probability
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Table 1- Analysis of Variance of the ray length in three diameter classes

Clymdd gie 53] da &y OoNilke
S0V df Olas o Slas yo F P-Value
SS MS
’Tl:iatmem 2 108231 54115.558 3.253 0.043
uEfror 8 1447216 16634.665
;Zta, 8 1555447
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Figure 1- Comparison the ray length in the three diameter classes (large-medium-small)
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Table 2- Compare mean result of summer vessel diameter in the healthy and diseased samples

@5 o il
Species Diseased Healthy
ol m’-; slre ol sz Gl ol oSibe D- shere sl sz Byl il
Variation Standard Standard Mean value Standard Standard Mean
ALl 2igl wloo Hlad Error Deviation Error Deviation
Tangential Diameter 2.07057 13.88979 71.9324  0.029 2.32031 15.56513 65.0404
of Summer vessel
Sl boliold 13 uwd (5505101 b sad b (pSibo - Y oo
Table 3- The mean of measure parameters in the healthy sample of chestnut
8,8 Crlumo andlslaws ol gligy andl Job (HM) @biasl gl ulon pad (M) 0,y gl oolads b
(MM %) &g Ray (um) (um) Tangential Diameter of Radial Diameter of
Vessel area Frequency  Ray width Rayheight Summer vessel Spring vessel

2406 10.7 26.07 524.56 71.74 262.99
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Figure 4- Wood ray in the Tangential section (T)
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Figure 5- Heterogeneous ray and Fiber deviation in the diseased chestnut (th)
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Figure 6- Diseased indicator in the chestnut trees bark (G and Ch)
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Figure 7- Tylos formation in the diseased samples of chestnut (H and KH)
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Table 1- Isolates used for phylogenetic analysis
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Figure 1- Symptoms induced by SqMV. Symptomes in collected samples of Squash and Watermelon were consist of
blistering, shoe string and mosaic
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Table 2- Sampling sites and the number of infected cucurbits by SqMV
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Table 1- Average rainfall and temperature in 2012-2013 and last 30 years (2)

R ol PH & Ok el dged Cudgms)l BB 5 b ped
October  November  December  January  February  March April May June  July  August  September
Average Long
tempature term
(%) i 10.8 52 12 -2.6 -1.2 35 9.2 12.9 16.4 178 183 155
L3 pSoln e
il o) 2013- 10.3 6.8 -4 32 4.7 8.2 9.7 13.4 17 18.1 173 17.6
(ol 2014 . . . . . . . . . .
Average Long
rainfall term
(mm) ihs 229 322 20.8 20.4 20.6 35.7 40.2 36.7 18.8 5.7 6 10.4
05k o
SS9 o013
(siouskss) 2014 17.7 35 324 19.4 241 175 30.5 55.4 28.1 0 223 0.1
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Table 2- ANOVA effect of treatments on measured traits

Olaz o (Ko
Mean Square
2 JUVes iy 10N @y PUS gy Juoyd 39 3985 Mo yd
Source of &3 Wy oy b 23l Cover crop% % Light penetration
variations DF Number of Sy S iy LY e SB b TS
tiller LA i Stem Soil The
Tillering -
elongation surface canopy
Sl 1 7.33" 0.02ns 171.3m 1186.7" 404.8™ 1202"
Interference (a)
_"Le" 17 20.13" 0.04" 1493™ 1626.5" 236.8" 744.6™
Cultivars (b)
iz o 17 0.84" 0.01™ 105.6" 41.9" 62.1m 299.7"
Interaction (a*b)
e 72 2.46 0.02 1174 66.3 59.86 304.2
Error
el 26.73 14.62 24.2 20.8 26.3 28.8
CV. (%)

iyt I g U5 pdaws )3 o dxe (g yld gime pae s g < NS
ns, * and **: not significant, significant at 5% and 1% levels, respectively
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Table 3- Effect of wild mustard competition on number of tillers, LAI, cover crop and % light penetration of the 18 cultivars

wheat
. 2L Oy w0y 299 D9 0
~5 4oy daxs b Cover crop 6 Light penetration
PRV NI PPN ol %C % Ligh i
Wheat Number &y mhw e sddadlw . Tl
cultivars  of tiller LAI @4 Stem J_h c The
Tillering - Soil surface
elongation canopy
aed 5 1.04 25 275 20.5 52.2
Karkheh
5 8 0.84 233 20.6 18.9 53.8
Alborz
<l 7 0.92 392 24.6 11.2 43.4
Azadi
3 @? 5 0.94 24.2 25.8 5.9 23.2
Karaj3
oleles 4 0.85 14.2 21.6 12.2 45.8
Sepahan
% 2 0.85 7.2 24.2 20.8 48.1
Flat
o 4 0.92 8.2 20.8 9.9 30.8
Gods
Nees 3 0.92 14.2 26.6 7.8 38.8
Roshan
PSS
Sorkh- 4 0.86 20.2 39.2 12.8 3738
tokhm
3‘.)& 5 1 175 26.6 10.4 31.6
Moghan3
55 8 1.09 50 53.3 13.3 30.9
Alvand
MS-81-14 7 1.01 43.3 58.2 14.2 51/1
oesllat 5 0.95 123 305 9.9 372
Yarvarus
’L"’P‘_& 4 0.98 12.3 40 7.1 32.1
Shahriyar
okl 7 0.96 467 56.6 25.7 58.4
Golestn
2 8 1.06 53.3 55 5.6 28.8
Bam
J‘f‘_gw 5 1.05 43.3 45 5.2 19.1
Niknajad
MOL:J
d
LSD 5% 1.1 0.07 5.4 4.05 3.8 8.6
Sy daw padlis (elyj olS W15 il b a8 L5, 5,158 8 smcale Ll 3 Wl o 1) (st 45 8y ol coplplo
e jplacale 4 (6 eS miads dons 4D g 4l il o)) 2‘,)_;4‘,1“ L 1;;)5 By awyp 50 (32) oSKen 5 (o plo amd
9 Sy g pasls 8 608 (515 (3) olan 5 ool )
U yo0 Sl o pd )0 paitins puf oy Sy aygly x50 1- Zea mays

. IPUUE 2- Chenopodium album
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Table 4- ANOVA effect of treatments on measured traits

Ola o (0o
O pndS 2abie R HETSH Mean Square
Source of variations DF oINS 5 43 Jow daxs &l dlaws 255 513 039 Wb oSlos  (wlogm 3,5as
Spikes in pot Seed 1000-grain weight Grain yield Biomass yield
Js 1 30.6™ 569.4™ 13.8™ 772042.4™  1260295.4™
Interference (a)
L) 17 19.9" 1521~ 92.8" 59257.7" 4493134
Cultivars (b)
‘MM <l 17 1.7m 10.3% 12.4™ 4237.4™ 43080.2™
Interaction (a*b)
(159
72 115 6.6 2.8 1457.6 1227.6
Error
St e b 222 9.4 12.4 46 6.8 4.9
Coefficient Var (%)

ns, * and **: not significant, significant at 5% and 1% levels, respectively

e 21y b e gl dliw jd &b sl dsg o5
Aaly 5 ali ,d il shw (3 Jgas) ol s aoyd SO ez
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) 4o ol S g el 08 4 dlis > b ol Sl
53 A bl 5 S golkas (4 Jgis) cuily sl kS
o=l @S Jls g3 gy aliw &b 13 Lisg o5 jiadile [
aliw 4l 23 isg s)5 padile jeas pas Lalys ) sl
syacile e 51 SOLE 93 ol oy Aliw > 4l 10 M3 g
il o dlias 3 &b 2l g9y iy Jd B
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o aaly g aliw sl &8 ol lis zols il dland

Jsiz) €6,5 )5 simg s symcile 11 o o5l 0l co
s s dlaws p dddllas 3590 puS Pl S Sile dulio (4
Al dhw aS' gy body 39y glite pAS plBl 3 dliis dlass oS ol
ito S a3 aliw 43 U WS e > aliw 24 51 puS H5)|
sixo glay &S Cawl JlidS (18 & bgyye dliw dlass jiSlas g
o2 ol o yieS bl MS-81-14 ¢ ;0 s S o 3,1 L ()b
srcile jpan (4 Joaz) 351 (s 5 Olabew clagd) & slaie
(4 Jss) ol zals aoys 21/05 1 oS aliiw Slaws g )5 )5
symcide 31 g paS pls ) 5l ki 45 4l Sluas
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Table 5- Effect of wild mustard interference on yield and component yield, of 18 wheat cultivars

(9) @18,132 39 (9/m? )aits 3,Sdos (9/M?) (wlogus 55des
PRVCINER 33 Joiows Blans HKeY) 1000-grain weight (g) Grain yield (g/m? Biomass yield (g/m?
Wheat ol &l Iphs pas gl gl @IS Il Pl pas gl
cultivars Spike inpot  Seed spadile sondile sardile sondile sppdile FREYRIPS
Weed-free Weedy Weed-free Weedy Weed-free Weedy
©5 40 20 36.1 36.2 718.4 555.6 2792.5 2570.3
Karkheh
i) 42 18 38.2 38.1 814.8 533.3 2074.8 1917.7
Alborz
&‘;"_ 42 19 31.2 31.2 685.2 426.7 2523 2304.8
Azadi
3 5’% 32 24 30.6 30.5 635.6 4245 2040 1972.1
Karaj3
ol
22 36 31.2 313 637 477.8 2238.7 2117.7
Sepahan
I?IM: 30 23 32.2 30.4 554.8 4111 2122.9 2248.9
a
o 37 23 30.3 30.2 622.6 422.6 2249/6 1702.9
Gods
O59) 24 20 34.8 313 4715 281.8 1908.2 1782.3
Roshan
R 37 20 37.1 42 638.2 428.5 1958.1 1670.3
Sorkhtokhm
Soke 34 17 31.3 34.9 497.8 368.5 2100.4 1788.1
Moghan3
9l 41 17 333 34.2 782.2 593.3 2570.1 2482.6
Alvand
MS-81-14 42 23 33.1 41.1 810.6 670.7 2831.1 2216.2
osslo) 33 22 39.5 38.9 7445 605.9 2456.8 21744
Yarvarus
’L"*_& 35 23 30.4 23.3 654.8 464.4 2575.5 2273.7
Shahriyar
Y 43 11 43.3 41.8 494.2 366.7 2207.2 20414
Golestn
~ 42 18 38.6 42.1 7111 611.1 2319.9 2246.1
Bam
Mpss
T 37 19 39.3 35.8 601.8 534.7 21144 1908.5
Niknajad
. 32 23 31.3 32.3 594.8 451.1° 2746.6 2567.6
Shahpasand
LSD 5% 1.6 1.8 0.84 18.9 17.4
3 paS plsyl ash o, Slee gl a5 (g pobas (4 Jgas) cuils S pls )| 51 as ol olis (oylel (slaas jos 1l 5,5des
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Figure 5- Mean comparison of seed in competition and no-
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Table 1- The weeds in the experiment

)b e wole o

Persian name Scientific name

o gl
Relative frequency

Coils 05U aigy
New Seeded alfalfa  Established alfalfa

nno 425 93

Syl wass Descurania sophia
&b pass Sisymberium irio.
Sgidyd Malcolmia africana
iy Sgals Lactuca serriola
Sy Sonchus asper.
s Veronica persica
g S5 Carthamus oxyacantha

Fkk *
Fkk *
Fk *
* Fk
* Fk
*
*

*** High, ** Medium, * Low
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Table 2- Analysis of variance (MS) of decrease percentage of weeds density in response to herbicide treatments in comparison

to weedy check

I JOVES 2 V0 PRI Syl piss A& iSE S gind )
Source of DE ’ Descurania  Sisymbrium  Malcolmia
variation sophia irio africana
__f,b. . 3 5919.10614 940.33277 144.29420
Replication
o 11 932.32830**  2465.29638* 4884.45826*
Treatment
s
33 108.56378 195.37041 197.49875
Error
S s 17.67 19.12 23.59
C.V.(%)

* **:significant at level 0.05 and 0.01, respectively

o 1 gD a3 bine i 4 F

*
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Table 3- Mean comparison of weed density decrease percentage in response to herbicide treatments in comparison to weedy check

iS s Jlows . . X gl iS5 Cpe nets S gl )3
A5l Lo Spae loj Jsa 5 O & piss 7
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Within each column, means followed by the same letter are not significantly different based on Duncans Multiple Range Test at the

0.05 level

b JS ol gy Ly 1S 0 2 3 gilisy 5 )l 5

2 1 pliilanl b oo 5 151 05l (e cnlio (sl los

S 53 2,5 750 o jgmisyio g Syl 3 g5k Sy

&b padsa

2l 1505 1ubilel b oliows 4L 93 il cos &l oS



1396 yliwoy 4 o ylois 31 alr «((53,9LiS gsbuo g pale) (LS cblis 4 w25 596

) Sy ;a3 gl b (oibews 1 2 5 1S 3 ) 05
(3 Jguz) w39 (1029 417 21 5

raglacide olend JyuS oy b (11) ol Sen 5 ai
by LU 075 psilesl (B b 3] )3 cudlSofls 4o
Wi Spoke jpgledle g uw S gl ol (ISl
coel )iSa > il 1 ubjlel o ol Gimgh 53 00,8 (B
A (wyp 2yge jymidle o ym oS15 SalS o b

Jasladle os gicuw)y  pisdle slajlas i)

Sl S B placile o3gicun; p A Gle lales Sl
I e o> D o )3 Sgidyd g 5 S oy 1 waw p
4 Jsz) 55

B 2alS eel iSa 5 ;1) 3 enyss b sl b 2
& S S8 aUlys (a8 A S8 o515 (g0
3945) JiS 1 52 315 53 is2)9855 b stlows S 1 4 bgy o

(3 Jys) 33 (o515 a2 35

55‘9:\-0:!"4
b (bl )b 1 pacile ol o815 (2l )3 Jlass cp 53390
gy andl aS g (8 2oy 100) [ 5 2l 3 g5k
9 LS 33 1 3 93/5 iedyeie b (aibow b 1L (o)l xe
2 L bilal b (il )b 2 5 kS 53 2,5 700 (e e
sl Sgiby (Sl Laals o bles o Jcaems cuils )iSa

IS gy 8L ) i (IS Ule s jlod 5T ood 5 p ol B39y j (RIS Moy (Slarjo ile) il ylg 525 -4 Sy
Table 4- Analysis of variance (MS) of decrease percentage of weeds biomass in response to herbicide treatments in
comparison to weedy check

Ol ypdi gk

&3 da y &l eSS & iS5 S i
Source of - . . L . .
. s DF Descurania sophia Sisymbrium irio Malcolmia africana
variation
S
At 3 188.51482 1388.37937 33.50177
Replication
o 11 - . .
1450.55267 3713.13317 6130.80290
Treatment
(159
33 108.56378 195.37041 197.49875
Error
S s 17.67 19.12 20.94
C.V.(%)

** *:significant at level 0.01and 0.05, respectively
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Table 5- Mean comparison of weed biomass decrease percentage in response to herbicide treatments in comparison to weedy

check
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Within each column, means followed by the same letter are not significantly different based on Duncans Multiple Range Test at the
0.05 level
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Table 6- Analysis of varianve (MS) of Alfalfa yield in response to herbicide treatments during 3 harvestings

SOUrCe Ol i auio

of @313l e Jol o2 £9° (2 P O
e First Harvesting Second Harvesting Third Harvesting
variation
"?ﬁ . 191.3600 861.538 2612.820
Replication
o 15988.789" 4964.102"" 10302.5641"
Treatment
(159
1701.291 1617.094 2246.1538
Error
St 16.8 19.80 215
C.V.(%)

2031 55 aw 3l ime s

*k *k *
’

9

** *:significant at level 0.01and 0.05, respectively
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Table 7- Mean comparison of Alfalfa yield in response to herbicide treatments during 3 harvestings
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Within each column, means followed by the same letter are not significantly different based on Duncans Multiple Range Test at the
0.05 level
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Table 8- Analysis of varianve (MS) of decrease percentage of weeds density in response to herbicide treatments in comparison
to weedy check
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variation
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- 3 533.34** 141.37*
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(159

Error 15 333.34 280.10
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C.V.(%) - 32.2 31.96

** *:significant at level 0.01and 0.05, respectively.
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Table 9- Mean comparison of decrease percentage of weeds density in response to herbicide treatments in comparison to

weedy
o ile sley S pan Ol S/ 5 g Sgals Saad gt
Herbicide Treatment Use Time Dose / ha Lactuca serriola Sonchus asper
L e 5750
Metribuzin cyjem s »: i P 35¢ 1002
Qg PRE 750 g
T TSR 3L KX 3 40¢ 50/75P
2,4-DB POST )
NPT TSR 4 35 902 55/15P
2,4- DB POST 35L
o9t U9y 3l am P 3 55¢ 23/75¢
Bentazone POST 3L
Imazathapyr ,ub;le,] e 7 005 50°¢ 33/25°¢
' POST 05L
Sy 5 A w1
Imazathapyr ,.b ;L. w9) ) g 70° 53/6°
PIT it POST 1L

2bl o 203 D Jlaan] aws 55 (g jlel ciglis 186 Sl (clatebaiy 905l ol p S jtie By K JBlus &S ola gt
Within each column, means followed by the same letter are not significantly different based on Duncans Multiple Range Test at the
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Table 10- Analysis of varianve (MS) of decrease percentage of weeds biomass in response to herbicide treatments in
comparison to weedy check
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Table 11- Means Comparison of weed density decrease percent in comparison to weedy check
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Within each column, means followed by the same letter are not significantly different based on Duncans Multiple Range Test at the
0.05 level
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Table 12- Analysis of varianve (MS) of Alfalfa yield in response to herbicide treatments during 3 harvestings
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Table 13- Mean comparison of Alfalfa yield in response to herbicide treatments during 3 harvestings
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Figure 1- Geographical location of the studied area
(Gorgan township) in Golestan province
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Table 1- The indicators of weeds species in canola fields of Gorgan township

RN ‘ i Al R
) 3 o Ou-’ 9152 PP u*’ 9‘5‘1 o o S
wsole o o3lgils Relative (%) (%) 02) (o (%)
Scientific name Family abundance Relative Relative ~ Relative  Relative
(%) abundance density (%) uniformi  dominance
(%) ty (%) (%)
Phalaris minor Poaceae 70.6 12.6 18.1 14.7 45.5
Melilotus officinalis Fabaceae 50 8.9 10.1 10.4 29.4
Veronica persica Scrophulariaceae 48.2 8.6 6.6 7.7 23
Rapistrum rugosum Brassicaceae 43.1 7.6 11.5 9.7 28.9
Avena ludoviciana Poaceae 36.2 6.4 8.9 8.1 23.5
Sinapis arvensis Brassicaceae 36.2 6.4 4.3 6.2 17.1
Artemisia annua Asteraceae 29.3 5.2 5.4 4.7 15.4
Ranunculus sp. Ranunculaceae 275 4.9 59 5.7 16.6
Polygonum Polygonaceae 24.01 4.3 4.4 4.9 13.6
convolvulus
Alopecuros sp. Poaceae 20.6 3.6 5.8 54 14.9
Capsella .
bursa pastoris Brassicaceae 17.2 2.1 3.3 8.5
Cirsium arvense Asteraceae 17.2 3 1.1 1.8 6
Polygonum aviculare Polygonaceae 15.5 2.7 1.3 2 6.1
Gallium sp. Rubiaceae 13.7 2.4 2.1 2.2 6.8
Vicia spp. Fabaceae 13.7 2.4 0.6 1.2 4.3
Anagalis arvensis Primulaceae 13.7 24 2 1.7 6.2
Poa annua Poaceae 10.3 1.8 2.7 2.2 6.8
Mollugo verticillata Molluginaceae 10.3 1.8 1 1 3.8
Stellaria media Caryophyllaceae 8.6 1.5 0.9 1.4 3.9
Lolium temulentum Poaceae 8.6 1.5 0.7 0.8 31
Papaver rhoeas Papaveraceae 51 0.9 0.3 0.5 1.7
Rumex conglumeratus Polygonaceae 5.1 0.9 1.8 1.2 4
Fumaria officinalis Papaveraceae 34 0.6 0.2 0.3 1.1
Beta maritima Chenopodiaceae 34 0.6 0.3 0.5 1.4
Chenopodium album Chenopodiaceae 34 0.6 0.1 0.2 0.9
Malva neglecta Malvaceae 1.7 0.3 0.05 0.1 0.4
. 1.7
Senecio vulgaris Asteraceae 0.3 0.05 0.1 0.4
Geranium sp. Geraniaceae 17 0.3 0.05 0.1 0.4
1.7
Bromus sp. Poaceae 0.3 0.1 0.1 0.5
1.7
Sonchus sp. Asteraceae 0.3 0.1 0.1 0.5
. . 1.7
Tribulus terrestris Zygophylaceae 0.3 0.1 0.2 0.6
Lathyrus aphaca Fabaceae 17 0.3 0.1 0.1 0.5
1.7
Potentilla repens Rosaceae 0.3 0.05 0.1 0.4
. . 1.7
Falcaria sp. Apiaceae 0.3 0.1 0.1 0.5
Linaria sp. Scrophulariaceae 17 0.3 0.1 0.2 0.6
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Figure 2- Distribution of weeds (a) Phalaris minor (b) Melilotus officinalis in fields of Gorgan township
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Figure 1- Interaction effects of ZnO nano-particles and plant genotype on germination rate of wild oat and wheat genotypes
Column means with the same letter are not significantly different by Duncan test (p < 0.05)
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Figure 2- Interaction effects of ZnO nano-particles and plant genotype on germination percentage of wild oat and wheat

genotypes
Column means with the same letter are not significantly different by Duncan test (p < 0.05)
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Figure 3- Interaction effects of ZnO nano-particles and plant genotype on germination index of wild oat and wheat
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Column means with the same letter are not significantly different by Duncan test (p < 0.05)
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Figure 4- Interaction effects of ZnO nano-particles and plant genotype on radicle length of wild oat and wheat
Column means with the same letter are not significantly different by Duncan test (p < 0.05)
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Figure 5- Interaction effects of ZnO nano-particles and plant genotype on plumule length of wild oat and wheat
Column means with the same letter are not significantly different by Duncan test (p < 0.05)
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Figure 6- Interaction effects of ZnO nano-particles and plant genotype on radical dry weight of wild oat and wheat

genotypes
Column means with the same letter are not significantly different by Duncan test (p < 0.05)



625  .pws Jjalsa STy oy

0.04 - = Behrang cultivar .
0.035 - @ Sivand cultivar b —
S | owild oat
3 003 .
;} 20,025 - d
3 = ed ] o .
> i e — e
3 S 0.02 .
i” é 0.015 -
\
2 S 001 - g
0.005 - g
g
0 - ] L
0 10 100 500
9SS 1 g6 cdald

ZnO concentration (ppm)

@S P8yl g ouiog Vg drdBlu SWS (59 2 gl 9 S9 ©1yD $U Clale e O 1 (0o dunylio =7 JS0

Wyl a0 j5 5 Jloia! gaw 3 (I3 9051 9 (5415 gre WA asliie Bg > (51,15 (5l ygiw
Figure 7- Interaction effects of ZnO nano-particles and plant genotype on plumule dry weight of wild oat and wheat
genotypes
Column means with the same letter are not significantly different by Duncan test (p < 0.05)
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Table 1- Physical and chemical characteristics of the soil at study location
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Table 2- Estimated standard dose-response curve parameters for different density of Sinapis arvensis in response to reduced
doses of “iodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-diethyl” herbicide in competition with two wheat

cultivars
Joe sl yial,y

) (@i Fo 3 dig2) il oS5 Model parameters* Pr>F

Cultivar ~ Weed density (Plant m?) Wo (a m? LDsg B

0 (@m) (Rate of recommended dose)

Verinac 12 70.08+4.92 0.49+0.03 6.47£1.44 0.0083
24 150.00+6.49 0.47+0.02 7.70£1.11 0.0033
36 185.10+3.04 0.49+0.01 6.50+0.34 0.0005
Chamran 12 64.38+1.84 0.46x0.01 9.08+£1.02 0.0015
24 133.20+1.63 0.43+0.00 9.35+0.70 0.0003
36 169.10+0.61 0.44+0.00 9.13+0.17 0.0001

i o =B ¢ pacile odgicam; LialS 1o, 0 (el 5L 3590 53 =LDsg ¢S ale 31,8 e slesi )3 5 yacile e3giCumy; =Wo*
* Wo= Weed biomass at no-herbicide treatment; LDso= Dose required to reduce weed biomass by 50%; B=Steepness of the curve
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Figure 1- Fitted standard dose-response curve to biomass of Sinapis arvensis at different density in response to reduced doses

of “iodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-diethyl” herbicide in competition with two wheat
cultivars of Verinac (A) and Chamran (B)
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Table 3- Parameter estimates for fitted model (equation 4) to Sinapis arvensis biomass changes at no-herbicide treatment
versus weed density for two wheat cultivars

" Je (b el
~) . Pr>F
Cultivar Model parameters r
C (g Plant™ Ax10°
Verinac 7.41£1.35 11.40+0.81 0.0031
Chamran 6.57£0.91  10.50+0.61 0.0325

1555 01903 €l B 51 6ylme =A S lle g Sl )3 jpaiile £S5 0395 =C F
*C=Individual weed biomass at no-herbicide treatment; A=A measure of intracompetition effect
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Figure 2- The relationship between Sinapis arvensis density and its biomass at no-herbicide treatment in competition with two
wheat cultivars of Verinac (circlefilled) and Chamran (squarefilled)
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Figure 3- Predicted biomass of Sinapis arvensis affected by S. arvensis density and doses of “iodosulfuron-methyl sodium +
mesosulfuron methyl + mefenpyr-diethyl” herbicide in competition with two wheat cultivars.of Verinac (A) and Chamran (B)
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Table 4- Estimated parameters of fitted rectangular hyperbola model to biomass of two wheat cultivars versus Sinapis
arvensis density in each level of “iodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-diethyl” herbicide doses

o) (oaiamogi 33 I Comnd) iSile 33 Je oyl ly
Cultivar Herbicide dose Model parameters* Pr>F
(rate of recommended dose) Yo (gm?) B
Verinac 0.2 684.00+15.32  0.0172+0.0018 0.0005
0.4 681.00+11.40 0.0119+0.0005 0.0001
0.6 673.10+£8.19  0.0016+0.0006 0.0001
0.8 656.30+6.34  -0.0001+0.0004 0.0001
1.0 652.70+5.93  -0.0009+0.0003 0.0001
Chamran 0.2 769.80+15.22  0.0113+0.0013 0.0003
0.4 754.30+4.34  0.0056+0.0003 0.0001
0.6 768.70+£3.74  0.0004+0.0002 0.0001
0.8 766.90+£10.17  0.0002+0.0001 0.0001
1.0 750.10+£1.79  -0.0005+0.0001 0.0001
ey Jop jpmale (1) cubB=f o 5mdile ) le Lulyd 53 puiS odgicu; =Yo *
*Yo= Weed-free wheat yield; f= Competitivity of Sinapis aarvensis.
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Figure 4- Fitted the rectangular hyperbola model to biomass of two Verinac (A) and Chamran (B) wheat cultivars versus

Sinapis arvensis density in each level of “iodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-diethyl” herbicide
doses
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Table 5- Estimated parameters for standard dose-response curve fitted to Sinapis arvensis competitivity in two wheat
cultivars versus doses of “iodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-diethyl” herbicide.

2 Joe (b e,y
CuT:iilar Model parameter* Pr>F
fo LDsq (rate of recommended dose) B
Verinac 0.0172+0.0007 0.44+0.01 7.77£1.36 0.0034
Chamran 0.0113+0.0004 0.40+0.01 8.00+2.38 0.0029

e b =B g pimg g 0B clbl als 1050 (el L 390 5o w2 I =LDsg s A Gile g sless 3 (g S35 By okl =fo *
* fo=S. arvensis competitivity at no-herbicide treatment; LDsy= Dose required to reduce S. arvensis competitivity by 50%;
B=Steepness of the curve
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Figure 5- The relationship between Sinapis arvensis weed competitivity () in wheat cultivars of Verinac (circlefilled) and
Chmran (squarefilled) and dose of “iodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-diethyl”” herbicide
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Table 1- The different developmental stages mortality
under the influence of pyriproxyfen
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Table 2- The different developmental stages mortality
under the influence of citowett oil
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Table 3- The different developmental stages mortality
under the influence of the mixture of either compound
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Sand (%) Silt (%) Clay (%) Texture
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pH (dSm')EC N (%) P (ppm) K (ppm)
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Table 5- Variance analysis for Pigweed traits

Slangy el g wSlie oelS G A8 o by LialS g5
2Uad 455 1559, 0 sled 4 jymcle ool JuS gl Al

Ol po wSSbeMean Squares
e . ay > 8 cad Ll sluxy . .
i gl i . i 2 e dlass 037 Cows
;! ew,l &g o
SOV o Height ol g Biomass
No Latera No. Seed/plant (grim?)
branches/plant
Nitrogen 59w 1 224.07** 3.84m™ 400244.46 ™ 21014.31 "™
Error Nitrogen :js s (slas 4 15.71 1.97 341805.74 3947.22
Shading s« 2 1523.53** 312.91** 2431965.93* 127709.23**
Nitrogen*Shading  ssa,LX -5, 2 96.54* 2.55M 898274.74 4217.30 ™
Error a gl slas 8 18.74 1.49 337254.90 9430.37
Pigweed density g,5z6 o515 2 34284.09** 516.31** 45953794.30**  664546.33**
Nitrogen*Pigweed densit 15X 390
9 g ] Vo el 2 80.52** 1.04 1 156901.80 " 6624.46 "
o9el
Shading* Pigweed density S1,5% sl
9= re L Y el 4 389.35** 79.45%* 783961.58* 34275.18 **
o9 eb
095 E0 Sl e 4 35,74+ 0.91" 416772.59™  1919.01"
Nitrogen*Shading* Pigweed density
Errorostesdl llas 24 12.32 2.16 208834.48 4654.63
Total Js 53 1403.82 38.92 2135138.57 37262.80
C.V.(10yd) Ol psis o - 6.97 24.12 25.05 31.23

g NS Gl dno ple g 40> S g gy gaw 53 Jladee Sy 4
*,**and ns are significant at 5% and 1% probability level and non significant, respectively

Mo (9 ST )3 ()32 3)90 Ol 1 (g ST 0515 9 (B3l (9 k8 11 S (pike duylio -6 Jgu
Table 6- Means comparisons for effects of nitrogen, shading and pigweed density on investigated traits

slowd Lyl Qg 4 S8 wad L slani Ggr >y dlaas 83y Gy}
Treatment Height (cm) No.Lateral branches/plant No.Seed/plant ~ Biomass (gr/nv)
jersNitrogen
0 Kg/ha 48.3b 58a 1738.0a 198.7 a
150 Kg/ha 52.4 a 6.4a 1910.2 a 238.1a
s»l.Shading
0% 41.1c 99a 21452 a 310.0a
41% 50.3b 6.7b 19039 a 201.1b
75% 59.5a 1l7¢c 1423.2b 144.2 b
o9El oS5
Pigweed density
0 plant/m? 0.0c 0.0c 00c 0.0c
12 plant/m? 73.1b 10.0a 2975.8a 293.9b
24 plant/m? 779a 8.2b 2496.5 b 36l.4a

35,5055 b doy> gy gaw 50 LSD g0l bl pr (g i (6)lo] BMB] ygi y2 p> S yidio gy gyl (gl ySilie

Means with same letters in each column are not significantly different based on LSD test at 5% probability level
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Table 7- Means comparisons for interactions effects on investigated traits

OF9 Pl ews,l Wgr 3 (£ GBI Wiy ks dlas 03¢ Comn
Nitrogen Shading Height (cm) No.Lateral branches/plant No. Seed/plant Biomass (gr/m?)
0% 41.1 d 9.9 a 1952.7 ab 272.6 a
0 Kg/ha 41% 48.8 c 6.0 b 1667.5 bc 188.6 a
75% 55.0 b 1.6 c 1593.8 bc 134.8 a
0% 41.2 d 10.0 a 2337.7 a 347.3 a
150 Kg/ha 41% 518 bc 7.4 b 2140.3 a 213.6 a
75% 64.1 a 1.7 c 1252.6 c 153.6 a
Nitrogen  Pigweed density
0 plant/m? 0.0 d 0.0 d 0.0 c 0 a
0 Kg/ha 12 plant/m? 68.9 c 9.7 ab 2902.9 a 273 a
24 plant/m? 76.0 b 7.8 C 2311.2 b 323.1 a
0 plant/m? 0.0 d 0.0 d 0.0 c 0 a
150 Kg/ha 12 plant/m? 773 ab 10.4 a 3048.8 a 314.7 a
24 plant/m? 79.8 a 8.7 bc 26819 ab 399.7 a
Shading  Pigweed density
0 plant/m? 0.0 f 0.0 e 0.0 d 0 e
0% 12 plant/m? 58.3 e 16.3 a 3266.7 a 415.2 ab
24 plant/m? 65.1 d 13.5 b 3169.1 a 514.7 a
0 plant/m? 0.0 f 0.0 e 0.0 d 0 e
41% 12 plant/m? 72.7 c 10.6 c 3235.8 a 261.7 cd
24 plant/m? 78.2 b 9.4 c 2475.9 b 3415 bc
0 plant/m? 0.0 f 0.0 e 0.0 d 0 e
75% 12 plant/m? 88.2 a 3.2 d 2425.1 b 204.7 d
24 plant/m? 90.4 a 1.8 de 1844.6 C 227.9 d
58 5008 b doyd gy s 15 LSD gl lal 2 (5 sine s lol MBI 50 0 3 S e g o gyl (sl ySilie
Means with same letters in each column are not significantly different based on LSD test at 5% probability level
&l
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Figure 1- The mean of germination percent as affected by extract of sorghum and Russian knapweed. Different letters
indicate significant difference at the 5% according to LSD test
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Table 1- Analysis of variance of germination indecis and peroxidase and polyphenoloxidase enzymes

Olaz o (ko
Means of squares

. * o . 4} : . &
et o | I e I
ource o L1 SiNlg> doyd A A .. oS! i 3
variation df Germination )S;ae(“j' 799 e M1 sl
rate s Seedvigor ~ Germination  Polyphenoloxidase Peroxidase
Vg index rate
index
oL3 Plant 3 1130.7™ 1.35" 0.34™ 0.68™ 0.0026™ 0.001™
o lacEXtract 1 570.3" 10.51™ 0.00017" 0.208™ 0.001"s 0.0006"
cll:Concentration 3 23361.7" 169.9™ 0.24™ 051" 0.018™ 0.0085™
o lackolSP*E 3 31.9m 0.67™ 0.0031™ 0.0095™ 0.00021" 0.0002m
clileslSP*C 9 1900™" 13.8™ 0.08™ 0.051™ 0.00025" 0.0003"
cdaleso lacE*C 3 137.5m 3.23" 0.0021™ 0.0012m 0.0002m 0.0004"
PAE*C 0.0042™
ns * *x ns ns
clileso lackolS 9 136.2 1.51 0.0014 0.0001 0.0001
LsErorr 64 70.01 0.46 0.0003 0.0014 0.00026 0.00017
(303) Syt ey 11.75 17.37 16.21 2.82 12.56 13.58
CV (%)

* ns

2o S g gy Jlinl gaw )3 )l dne g I (e i 4
s, * and ™*: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 2- The interaction of plant and extract concentration on germination percent

(wo3) cdaks o9 gl 05 dobw Wyds eaS
Concentration (%) Redroot pigweed Common lambsquarteres Sugar beet Wheat

Distilled water jaio 992 922 64° 50¢

5 75° 75° 34¢ 47¢

10 5 gni 199 30°f

20 10" 7 15gM 22f9

ol LSD (9051 bl p 20,0 5 Jlats] grdaws p3 jly sixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 3- The interaction of plant type and extract with concentration on germination rate

o,las (waoyd) cdale Tyl 8,5 dokw KVEJRVETS PRV
Extract Concentration (%) Redroot pigweed Common lambsquarteres Sugar beet Wheat

0 0.2279 0.177n 0.48° 0.782

295 ygu 5 0.20fh 0.06k 0.28° 0.61°
Sorghum 10 0.02¢ 0.02¢ 0.08i 0.36¢

20 0.021% 0.02k 0.14n 0.19f"

0 0.22¢19 0.19%" 0.52¢ 0.792

Wb 5 0.169" 0.20f9" 0.24% 0.52°
Russian knapweed 10 0.03¢ 0.05 0.19%" 0.28°
20 0.06k 0.06* 0.15" 0.18f"

ol LSD (9051 bl py 20,0 5 Jlain] grdaws p3 3 dixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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1- Cichorium intybus
2- Tymus kotschyanus
3- Bromus tomenellus
4- Trifolium repens
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Table 4- The interaction of plant type and extract with concentration on seedling vigor index (%)

o,las (w0 yd) cdale Tyl 8,5 dokw KVEpRVETS PRV
Extract Concentration (%) Redroot pigweed Common lambsquarteres Sugar beet Wheat

0 9.98? 9.622 7.91¢ 7.07¢

oS yom 5 9.07v2 8.06% 5.88°f 6.92¢
Sorghum 10 1.13¢ 2.571 3.45N 5.16%

20 1.27% 1.6 4,230 3.37"

0 102 9.622 8.11b¢ 7.07¢

al 5 8.14% 9.12% 5.76f 6.87¢
Russian knapweed 10 256“ 3.46ih 5.05@f 5.88Ef
20 4,329" 3.35" 5.45f 5.45f

ol LSD (9051 bl py 20,0 5 Jlain] grdaws p3 3 dixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 5- The interaction of plant type and extract kind with concentration on seedling weight index (%)

o,las (v o) cdale e gl 8y dokw KVEJRVETS XV

Extract Concentration Redroot Common Sugar beet Wheat
(%) pigweed lambsquarteres

0 0.049M 0.032"ikm 0.23¢ 0.612

5 5 0.041hik 0.0083!mno 0.081f 0.37°
Sgr ﬁ: m 10 0.0004° 0.0006° 0.14knmo 0.133°
Y 20 0.0004° 0.0009° 0.027ikinom 0.042Nilk

als 0 0.05gih 0.043"ik 0.27° 0.63

Russian knapweed 5 0.03"kam 0.045" 0'058{9 " 0.27°
10 0.0022" 0.0045mne 0.04hik 0.078f¢
20 0.0059mne 0.0036Mn° 0.025ikimno 0.035!ikin

ol LSD (9051 bl py 20,0 5 Jlain] grdaws p3 3 sixo M3 (il coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 6- Peroxidase and polyphenoloxidase enzymes activity in different crops

ols FoumSI I8y STy
Plant Polyphenoloxidase Peroxidase
Wheat p.:5 0.54° 0.110
Sugar beet ,us 0.574P 0.109%
Common lambsquarteress 5 als 0.5710 0.094¢
Redroot pigweed, g5 ¢ 0.585 0.102°

ol LSD (9051 bl py 20,0 5 Jlain] grdaws p3 3 dixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 7- The effect of different concentrations on peroxidase and polyphenoloxidase enzymes activity

(s yd) clals GlnST 18 oSy
Concentration (%) Polyphenoloxidase Peroxidase
0 0.612 0.082¢
5 0.591° 0.095°
10 0.575° 0.111°
20 0.546¢ 0.1262

ol LSD (9051 bl py 20,0 5 Jlain] grdaws p3 jly dixo M3 (il coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 8- Analysis of variance of character belonging to radicle, plumule and seedling

Ola o (ko
4 Means of squares
Syt gl R Y SiS (139 S Oy S 539 Jsb Jsb ol Jgb
Source of variations &2l a asddlw asal§ A duins > ddlw o
df i g e v Seedling
Radicle dry Plumule dry Seedling Radicle Plumule length
weight weight dry weight length length
o5 Plant 3 0.084** 5.5%x105" 1.8x10%™ 6.77" 84.06™ 124.6**
o lacEXtract 1 0.0002" 8.5x107" 2.1x10°%" 6.04ns 27.8™ 30.04
clleConcentration 1 0.008** 1.7x105" 5.1x10%" 7.61" 49.6™ 94.08**
o lkas#oLSP*E 3 0.0021* 1.6x10°6™ 4.5x106™ 0.65™ 1.75 0.6"
claléwoSP*C 9 0.0028* 8x10%™ 2.7x105" 0.7 0.66" 0.88"
cdaléso lacE*C 3 0.0007"s 1x10°6" 9.6x106™ 0.74™ 5.9 3.31*
cliléso lacuo LSP*E*C 9 0.0004" 8x107" 9.3x102" 0.2" 1.08" 1.09"
LsErorr 64 0.0007 1.5x107 4x10°5 0.68 0.44 0.55
(a0 3) Sl e 2 21.12 26.66 27.58 9.34 17.73 11.35
CV (%)

Lo S5 g gy ol gaw 53 > (hxe g )l dxe i 4

*

* ns
9 ¢

Ns ™ and ™*: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 9- The interaction of plant and concentration on radicle dry weight (g)

s o9t gl 85 dolw X8 i P
ant Redroot Common Sugar beet Wheat
- Bl pigweed  lambsquarteres
Concentratio

0 0.00012¢ 0.00016¢ 0.0007¢ 0.00622
5 0.00011¢ 0.00024¢ 0.00018¢ 0.0024°
10 0.0001¢ 0.00012¢ 0.0001¢ 0.0014¢
20 0.00009¢ 0.0002¢ 0.0001¢ 0.0015°

ol LSD (9051 bl py 20,0 5 Jlain] grdans p3 jly dixo M3 (il coglite gy
Different letters indicate significant difference at the 5% according to LSD test

(05) dp iy Sis (39 1 0lS g0l Jullie 51-10 Jgoo
Table 10- The interaction of extract and plant on radicle dry weight (g)

Plantsls v b 8,5 dolw KVEJRVELY PV
Redroot Common Sugar beet Wheat
pigweed lambsquarteres

Extracts,
Sorghumess gu 0.0001° 0.0001° 0.0002° 0.00322
Russian knapweedasds 0.00008° 0.0002° 0.0003° 0.0036°

ol LSD (9051 bl p 20,0 5 Jlats] grdaws p3 jly sixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 11- The interaction of extract and concentration with plant on plumule dry weight (g)

o las (s yd) clale Ty Al 8,5 dokw KVEpRVETS PRV
Extract  Concentration Redroot Common Sugar beet Wheat
(%) pigweed lambsquarteres
psS s 0 0.0003* 0.00025 0.0031¢ 0.0062
Sorghum 5 0.0003k 0.00005% 0.0022¢ 0.0052°
10 0.0002% 0.00004* 0.0011f" 0.0034¢
20 0.00014* 0.00013¢ 0.0011f9" 0.00006"!
als 0 0.0003% 0.00023 0.0033° 0.0062
Russian 5 0.0003k 0.00016* 0.0015¢f 0.0036°
knapweed 10 0.0001% 0.0002% 0.0014¢f 0.0008M
20 0.0001% 0.00015¢ 0.0019%¢ 0.0005*!

ol LSD (9051 bl py 2030 5 Jlais] grdaws p3 jly sixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 12- The interaction of extract and concentration with plant on seedling dry weight (g)

o,las (o) clale g gl 8,5 dokw KVEJRvEeTS XV

Extract  Concentration  Redroot Common Sugar beet Wheat
(%) pigweed lambsquarteres

psS gm0 0 0.0005“1: 0.0003" 0.0037¢ 0.01222
Sorghum 5 0.00051 0.0001I 0.0023" 0.0079°
10 0.00034 0.00008l' 0.0012'% 0.005%
20 0.00024 0.00044 0.0012' 0.0031¢f
s 0 0.0005 0.00044 0.0041% 0.01272
Russian 5 0.00047¢ 0.0011K 0.0017%9" 0.0057¢
knapweed 10 0.00026%! 0.00044 0.001519" 0.0022f9"
20 0.00025¢ 0.00024 0.00219" 0.0011K

ol LSD 9051 bl py 20,0 5 Jlain] sy jly dixo M3 (il cogliste gy
Different letters indicate significant difference at the 5% according to LSD test
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oo 2] oylas Gl as wals byliS (29) oy SKen g 3150
aalS 5 g el 13 (il ials el Py oIS
o ojlas o ond i 4 Ccanitad p e dile K g
S5 05 dokw jyp ladile 8 el (G955 )9) 5555
G55 4 0Py 3,5 P g)l5e )3 O %0 el Al
s 5 1ot saile o515 1oy 19-49 5 15-47 _jals cecl,
(7) w5 Sas

als g aa il daady, Jsb
o)las g5 sltul 4 blog den L5 cov arady, Jobo
gD s dile an aaly; Jib onyde (8 Jgiz) <85 158

1- Salvia officinalis
2- White wormwood
3- Portulaca oleracea
4- Phalaris minor

5- Fumaria indica

6- Rumex dentatus
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Figure 2- The seedling length in different crops. Different letters indicate significant difference at the 5% according to LSD
test
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Table 13- The interaction of extract and concentration with plant on radicle length (cm)

o bas (s yd) cdale ovoy gl 8,5 Aol KVEJRVETS XV
Extract Concentration Redroot Common Sugar beet Wheat
(%) pigweed lambsquarteres
F9§)9“’ 0 3.36 abcd 2.7kj 3.59 abc 3.13 defghi
S h 5 3.3abcde 2.46klm 3.25 abcdef 3.16 cdefhi
orghum 10 2.83 fghijk 1.75" 3.24abcdefg 3.139idhgf
20 2.24'm 1.18° 2.83¢foni 2, 7khi
asds 0 3.358%cd 2,761k 3.662 3.3 abede
Russian knapweed 5 3.22bcdefg 2.829hijk 3.54 abcd 3.3 abed
10 2.13mn 2.6jkl 3.6 ab 3.2 ebdhgcf
20 0.9% 0.52° 2.6 2.8 ikhaif

ol LSD (9051 bl p 20,0 5 Jlats] grdaws p3 jly sixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 14- The interaction of extract and concentration with plant on plumule length (cm)

o,las (v yd) cdale '} 8,5 dokw KVEpRVETS XV

Extract  Concentration VIS Common Sugar Wheat

(%) Redroot lambsquarteres beet

pigweed

s 0 3.56 7 4,47 %f 6.64 ¢ 8.332
Sg?;ﬁ:m 5 3.167%" 4,5 0f 6.76° 8.232
10 1.43Kim 3.56n 4,63 %f 543
20 0.66™ 1.06'm 1.96 ' 433"
asdls 0 310" 3.56M" 6.13°P 6.73°
Russian 5 2.2k 1.561im 3.96" 5.4.cde
knapweed 10 1.13Kim 1'm 2,56 6.13%
20 0.7m 0.56™ 2.21k 4,63 %f

ol LSD (9051 bl py 20,0 5 Jlatn] grdaws p3 3 dixo M3 (il cogliste gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 15- The interaction of extract and concentration on seedling length (cm)

0 5 10 20
Extract
Sorghum po3 g 8.9  8.71%® 6.5° 4.28¢
Russian knapweed «sds 8.15*  6.51° 5.52 3.73¢

ol LSD (9051 bl p 20,0 5 Jlats] grdaws p3 jly sixo M3 (Sl coglite gy
Different letters indicate significant difference at the 5% according to LSD test
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Table 16- The weed tolerance index in treatment combination of plant, extract and concentration

o las (w0 yd) cdale zb 8,5 dokw KVEPRVE VP RV
Extract  Concentration 3 Common Sugar  Wheat
(%) 9> lambsquarteres beet
Redroot
pigweed
poS g 0 1 1 1 1
Sorghum 5 0.54 0.011 0.31 0.59
10 0.001 0.005 0.033 0.096
20 0.001 0.002 0.037 0.033
als 0 1 1 1 1
Russian 5 0.36 0.028 0.19 0.54
knapw 10 0.005 0.023 0.024 0.15
20 0.023 0.011 0.009 0.22
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1- Portulaca oleracea
2- Lactuca sativa
3- Cichorium endivia
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1- Sisymbrium irio

2- Ipomoea lalacunosa

3- Hyparrhenia hirta

4- Campsis radicans

5- Amaranthus viridis L.

6- Amaranthus blitoides S. Watson
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4- Solanum nigrum
5- Amaramthus albus
6- Amaramthus retroflexus L.
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1- Intersected-lines Model
2- RMSE
3- R2 adjusted
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silgd g 0ui3E (pwgyd U (il S g 20> Slarpe ke -1 g
Table 1- Mean squares of germination percentage and germination rate of slender amaranth and prostrate pigweed

Ol yo (ulo
&35l dayd Mean of squares
Ol puaiizslio )= Germinati ! Germinati il &
SOV df ermination percentage g ;dils> a0 ,3 ermination rate gjdilgs iy
XY oL NPT o dNA o U sl gy gl
Slender amaranth  Prostrate pigweed Slender amaranth  Prostrate pigweed
> 2595.81** 1325.93** 3.3761196E7™ 3.4316048E7"
Temperature
ol 27 19.01 13.57 1.137694E10 9.405377E
Error
e - 15.03 19.05 3.21 3.42
CV

dop 1 pdaw )3 ls gme oglis s
** significant difference at 1% level

panlgd 9 035 (g b i jlgn o yd (ke A lie -2 Jgua
Table 2— Mean comparison of germination percentage of slender amaranth! and prostrate pigweed?

4g5
il 2oy Species
Germination 83 gys gl samlyh gys U
percentage ?
Slender amaranth ~ Prostrate pigweed
5 55 7.5
10 20.0 6.75
15 14.75 12.75
20 22.25 37.0
25 62.0 46.5
30 66.5 435
35 57.0 18.0
40 9.5 2.0
45 35 0
FLSD 6.32 5.34

oliie bold Sgmmw ) ) Jio (bl 2 0amlgs 9 03338 (igys U (5l JUad,l5 slaled -3 Jgua
Table 3- Cardinal temperature of slender amaranth and prostrate pigweed based on Intersected-lines Model

2
(3155 o) b Species
Temperature  sxi3 (o9 gU oaulss Gugss g6
Slender amaranth  Prostrate pigweed
b 14.37 14.24
Base
i 34.21 31.65
Optimum
Sl 4450 44.20
Maximum
S 0.97 0.93
R?adjusted
bt oy ol i 0.00002 0.00006
RMSE

1- Amaranthus viridis L.
2- Amaranthus blitoides S. Watson
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Figure 1- Predicted (lines) germination rate in slender amaranth (right) and prostrate pigweed (left)
at different constant temperatures using by Intersected-line model

Bi3E (wgyd EU (Fjail Moy (5120315 4 okd 0315 (15312 (G geSumw (g sy St (5 el sl ~4 Jgaa
Table 4- Prameters of sigmoidal model fitted to germination percentage of slender amaranth

(31 Silw) Lod Jse s gl Slade 3 il slas Jlis! mlaww
Temperature Parameters of model Value Standard error Probability level
a 5.7443 0.1633 <0.0001
5 b -0.1221 0.0092 0.0009
Xs0 0.3645 0.0123 <0.0001
R?adjusted 0.9981 - -
a 18.122 0.3943 <0.0001
10 b -0.1074 0.0103 0.0019
Xs0 0.5902 0.0118 <0.0001
R?adjusted 0.9963 - -
a 13.4048 0.1632 <0.0001
15 b -0.0558 0.0083 0.0068
Xs0 0.5907 0.0046 <0.0001
R?adjusted 0.9986 - -
a 22.1316 0.7932 0.0001
20 b -0.1419 0.0171 0.0037
Xs0 0.5818 0.0209 0.0001
R?adjusted 0.9924 - -
a 63.8963 2.8745 0.0002
o5 b -0.161 0.0234 0.0063
Xs0 0.6268 0.0283 0.0002
R?adjusted 0.9858 - -
a 69.1455 0.4817 <0.0001
30 b -0.1906 0.0038 <0.0001
Xs0 0.6432 0.0046 <0.0001
R?adjusted 0.9997 - -
a 56.2844 1.3239 <0.0001
35 b -0.1881 0.0128 0.0007
Xs0 0.6375 0.0156 <0.0001
R?adjusted 0.9968 - -
a 11.4549 1.0952 0.0019
40 b -0.1618 0.0217 0.005
Xs0 0.2494 0.0416 0.0093
R?adjusted 0.9942 - -
a 3.6056 0.0215 <0.0001
45 b -0.0934 0.0017 <0.0001

Xs0 0.3284 0.0023 <0.0001
R?adjusted 0.9999 -
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Figure 2- Sigmodial regression model fitted to germination percentage of slender amaranth
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Figure 3- Sigmodial regression model fitted to germination percentage ofprostrate pigweed
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1- Lactuca serriola
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Table 5- Prameters of sigmoidal model fitted to germination percentage of prostrate pigweed

ol w9 gl
(3158 5lw) Lod Jse s gl Slade 3 lwitin! slas Jis! maww
Temperature  Parameters of model  Value  Standard error Probability level
a 9.2418 1.2198 0.0048
5 b -0.1781 0.0304 0.0099
Xs0 0.2542 0.0615 0.0257
R?adjusted 0.9902 - -
a 7.3041 0.379 0.0003
10 b -0.1684 0.0193 0.0032
Xs0 0.4398 0.028 0.0006
R?adjusted 0.9937 - -
a 13.1612 0.6337 0.0002
15 b -0.1298 0.0174 0.005
Xs0 0.4192 0.0228 0.0003
R?adjusted 0.9930 - -
a 42.3391 2.5247 0.0005
20 b -0.1849 0.0184 0.0021
Xs0 0.3605 0.0314 0.0014
R?adjusted 0.9957 - -
a 47.8699 1.0741 <0.0001
25 b -0.1676 0.0099 0.0004
Xs0 0.5281 0.0131 <0.0001
R2adjusted 0.9981 - -
a 45.2624 1.9612 0.0002
30 b -0.1648 0.0183 0.0029
Xs0 0.5048 0.0246 0.0003
R?adjusted 0.9937 - -
a 18.8387 1.484 0.0011
35 b -0.1758 0.0311 0.0109
Xs0 0.4692 0.0445 0.0018
R?adjusted 0.9848 - -
a 2.2222 0.3612 0.0086
40 b -0.1791 0.0501 0.0375
Xs0 0.36 0.0839 0.0233
R?adjusted 0.9687 - -

L mals (b sime pob 4 (S5l Ol Juily (2ali3l L olS
2,8

IS (5 S doeis
2 il bty 9 o>y o il a0y it 2Ul9
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1- Brassica napus L.
2- Avena fatua L.
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Figure 1- (A) Production of seedlings in the research greenhouse; (B) Maintenance of seedlings treated with nematodes in the
greenhouse.
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Table 1- Analysis of variance for the number of citrus female nematodes on the basis of a gram of root volume of different
rootstocks under greenhouse conditions during two years
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Table 2- Mean number of citrus female nematode on the basis of a gram of root volume of different rootstocks under
greenhouse conditions using L SD test in two years
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Figure 2- (A) Infected roots in comparison with control, (B) observation of the female nematode on the root after staining
with Fuchsin acid solution
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Introduction: Weed cause enormous loss of chickpea yield and its quality. Photocontrol of weeds (soil
cultivation in darkness) is a preventive weed control method, the basic aim of which is to reduce the germination
of light sensitive weed seeds by excluding light during soil disturbance, in order to reduce the emergence of
weeds in the crop. Considerable research has examined the potential use of lower-than-labeled herbicide doses.
There are reasons for the potential successful use of reduced herbicide doses: (i) registered doses are set to
ensure adequate control over a wide spectrum of weed species, weed densities, growth stages, and environmental
conditions; (ii) maximum weed control is not always necessary for optimal crop yields; and (iii) combining
reduced doses of herbicides with other management practices, such as tillage or competitive crops, can markedly
increase the odds of successful weed control. This study was conducted to evaluate the photocontrol of weeds
and application of reduced dosage of Imazethapyr and trifluralin herbicides on weed control and yield of
chickpea.

Materials and Methods: The experiment was designed as a strip plot based on a complete randomized block
with three replications. The experiment had 3 factors: main plot consisted of tillage method at 3 levels (night
tillage, day tillage, light-proof cover tillage), subplot consisted of Trifuralin (480, 960 and 1440 grams of active
ingredient per hectare) Imazethapyr (50, 100 and 150 grams of active ingredient per hectare), weed infestation
and weed free were considered as control. During the growing season, six sampling steps (28 days after planting
(410 Growth Degree Day (GDD)), (45 days after planting (715 GDD)), (57 days after planting (975 GDD)), (70
days after planting (1280 GDD), (75 days after planting (1620 GDD)), (90 days after planting (2025 GGD)) were
carried out. For statistical analysis the data normality of the distribution were analyzed with Sigma plot software,
and if necessary, the data transforming and then ANOVA was performed using MSTATC. The means were
compared using Duncan's multiple range test and graphs were drawn using Excel and Sigma plot software.

Result and Discussion: In the growing season, the application of herbicide had significant effect (P< 0.05)
on weed density. In all stages of sampling, weed density was higher in light-proof cover tillage treatments than
day and night tillage operations. According to the results based on the type of tillage, night tillage and light-proof
cover tillage treatments did not reduce weed density compared to day tillage. In the reduced Imazethapyr
application, there was significant difference at 1620 GDD with others, but this amount of application did not
effectively control weeds. In treatment of 1280 GDD, the amount of reduced application of Trifuralin was
significantly different with other amounts but could not control weeds. However, there was no significant
difference between the amounts of Trifuralin from this stage until the end of the growth season. By examining
the biomass of chickpea during the growing season in the applied amounts of herbicides, it was determined that
the growth of all treatments was the same order of 1200 GDD. From this stage, the difference between
treatments increased until the end of the growing season, in the end of the growing season, control of weed
control was the highest and control without chickpea was the least biomass. The effect of herbicide application
dosage on the density of the weeds was significant (P< 0.05). Chickpea grain yield in light -proof cover tillage
was 45 percentage lower than night-time tillage and day time tillage treatment and there were no significant
differences between night-time tillage and day-time tillage treatment. The lowest and the highest yield was
respectively in weed infestation (1151 Kg/ha) and weed control (1977 Kg/ha) and yield in the dosage of
herbicides. Did not differ significantly. The results of this experiment show that reduced dosage of herbicides
can control weed without negative effects on chickpea yield.

Conclusion: The results showed that weed density and weed biomass was more than in light-proof cover
tillage treatment compared to night and day tillage and there were no significant differences (P< 0.05) between
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night and day tillage. Weed biomass showed no significant differences between herbicide treatments. The
reduced dosage of herbicide in Imazethapyr treatment did not have enough control but there were no significant
differences between herbicide treatments. Chickpea yield had no significant difference (P< 0.05) between
reduced, recommended and increased dosage herbicides.

Keywords: Night tillage, Pursuit, Treflan
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Introduction: Garlic (Allium sativum L.) is an important winter crop in northern of Iran with a total of 9580
ha which produces approximately 90, 197 tons per year. It is the second most widely cultivated species of the
genus, Allium after onion (Allium cepa). Also, Garlic along with onions and leeks are three major cultivated
species in Alliaceae family. This plant because of high economic and medicinal values is cultivated in 2610
hectares of agricultural lands of Mazandaran Province, Iran. Slow growth rate, low height, and a thin canopy that
does not cover the soil enough to sup-press weeds make garlic a poor competitor against the latter until the
beginning of spring. According results, reported 71% yield losses in garlic crop if weeds are allowed to grow
during the crop season. Weed interference is affected by the time of weed emergence relative to the crop’s
phenological development. The weeds, which emerge early or simultaneously with the crop, are highly
competitive and should be managed by farmers. Most weed management strategies in cereals target seedlings, as
they are the most sensitive stage of the weed. However, emergence of weed seedlings varies every year in
timing, extent and intensity. Therefore in this study, the effect of chemical management on reducing the density
and biomass of weeds, yield and agronomic characteristics of garlic were studied in Mazandaran Province, Iran.

Materials and Methods: After the selection of location test, in order to determine the physical and chemical
properties before the preparation of soil for planting, sampling from the soil was carried out from the depth of 0
to 30 cm at some point. The farm was plowed using a moldboard plow, then the used fertilizers in this study
were added to the soil twice before planting and then the fertilizers were incorporated with the soil using a Disc.
The amount of used fertilizers in this study according to soil test were including: 200 kg Urea per hectare that
100 kg as the base and 50 kg in two foliage stage and 50 kg in 4 foliage stage of garlic, 200 kg superphosphate
triple per hectare, and 100 kg potassium sulfate. The research was performed in a land with area of 300 m?
containing 30 plots with dimensions of 3x3 m2. The planting process was done after disinfection of garlic seed
varieties of Mazand for 24 hours in a solution of 2% carboxin thiram with the distance of 30x15 cm and the
density of 23 plants per m?on 23/10/2012. After about two weeks from planting of garlic, germination was fully
performed. The studied factors in 10 dosages of herbicide are including: 1.5, 2 and 2.5 liters per hectare of
Trifluralin (Terflan) via formulations (EC 48%), 1.5, 2 and 2.5 liters per hectare of Oxyfluorfen, 1.5 liters per
hectare of Oxyfluorfen in two stages (the half in first stage and the rest 18 days later) via formulations (EC 24%),
hand weeding control and lack of weeding control (the number of replications of these two treatments were two
folds of others (2 replications in each block and 6 replications in total)). Two weeks before planting Trifluralin
herbicides were incorporated with the soil and Oxyfluorfen herbicides as post-emergently were applied in the 3
to 4 foliage stages of weeds using a backpack sprayer pump from the side of the nozzle sag (T-Jet). After 145
days from planting, 10 plants per plot were selected and plant heights measured. After maturity of garlics, 10
plants of garlic were eradicated and the number of cloves per bulb was counted and weight of 100 cloves of
garlic was weighed. After full maturity of garlic, a square meter of each plot was harvested on 7.5.2013 and the
harvested plants was placed for 48 hours in the farm and then bulb yield and biological yield were weighed and
harvest index was also calculated. Statistical analysis software SAS (version 9.1) was used for analysis and the
obtained averages were compared by means of the Duncan least significant difference test.

Results and Discussion: Results showed that the use of different doses of various herbicides had a
significant difference on the plant height, weight of 100 cloves, economical and biological yield and harvest
index of garlic. In contrast, under treatments of the usage of 1.5 liter of Oxyfluorfen in two stages and hand
weeding treatment, plant height of garlic was increased due to lack of competition with weed species and no
significant difference was observed between the above treatments with the usage of 1.5, 2 and 2.5 liters of
Oxyfluorfen. The adverse effect and phytotoxicity of garlic under the use of different doses of 2 and 2.5 liters of
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Oxyfluorfen caused disturbances in the production of cloves per bulb of garlic and the plant spent their
photosynthetic products in the reclamation of its shoots. In contrast, the highest number of cloves per bulb were
counted under the treatments of using 1.5 liter of Oxyfluorfen, hand weeding and 1.5 liter of Oxyfluorfen in two
stages. The results showed that the highest economical yield of garlic was obtained in the treatment of using 1.5
liter of Oxyfluorfen, hand weeding treatment and splitting of 1.5 liter of Oxyfluorfen in two stages, and there
were no significant differences between the above treatments. The plant used the best from the resulted
ecological niche in normal conditions, and it could transfer more photosynthetic materials to the reproductive
organs and it could increase the bulb yield with more producing of cloves per bulb with higher weight.

Conclusion: The results obtained from experimental trials on plant height, cloves number in the bulb, cloves
weight and ultimately economic yield of garlic (bulb) showed that the treatment of using 1.5 liters of
Oxyfluorfen in 3 to 4 foliage stages of weed species was the best treatment.

Keywords: Biomass, Economic yield, Garlic, Oxyfluorfen, Trifluralin, Weed
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Introduction: Chestnut (Castanea sativa) trees are generally distributed in the northern part of Iran. Chestnut
trees provide eaten fruit and good-quality timber in many countries. Dried chestnut wood has a high resistance to
decay due to extractive compounds, such as tannins. Chestnut wood is used for many applications, such as the
construction of buildings and wooden furniture, shipbuilding, timbers, and musical instruments. This important
tree species was used extensively until the occurence of the fatal disease chestnut blight (CBD) caused by
Cryphonectria parasitica, which is a tree pathogen notable for the disease commonly known as chestnut blight,
which primarily affects species of sweet chestnut including the American sweet chestnut (Castanea dentata) and
European sweet chestnut (C. sativa). The pathogen has been referred to as the chestnut blight fungus. Castanea
sativa has a ring-porous wood with larger early wood vessels formed in the spring. The aim of this study was to
determine and compare the anatomy and the xylem vessels diameter and some ray attributes of diseased chestnut
wood and healthy chestnut wood in the north of Iran.

Material and Methods: The sample tree was 20 m in height and 15-40 cm in diameter. The tests specimens
were taken at 1.30 m height above the ground in the form of a disc that includes the infected area. In this study
the effect of the Cryphonectria parasitica was investigated in wooden and bark samples from healthy and
diseased trees in three diameter classes (small medium and large). Both diseased and healthy wood samples with
dimensions of 2 x 2 x 2 cm were taken from a diseased chestnut tree to determine the anatomical features of thin
(8-15 pm) transverse, radial, and tangential sections. This was done by using a microtome (Leica 820, Germany)

for the light microscopical study of wood anatomy. All of the anatomical sections were prepared as
recommended by Parsa pajouh and Schweingruber (1988). Then, some thin transversal section were prepared
and after different stages of staining, microscope slides were prepared. To achieve statistically reliable results,
the guidance provided by The International Association of Wood Anatomists Committee - IAWA Committee
(1989) was used to determine the Tangential and Radial diameter of the Spring and summer vessels, and the
width, height and number of rays in both healthy and diseased wood .To analysis of data used Anova and t-
student tests and for compare mean Duncan test by Spss software.

Results and Discussion: Table 2 and 3 provide the average values of the radial and tangential diameter of
the healthy and diseased wood vessels and frequency of the rays with their average of width and height. In both
of the healthy and diseased parts of the chestnut wood, ring porosity was present, and the annual rings were
distinct. The porosity and distinctness of the annual rings were not changed in the diseased wood. However, the
tangential diameter of the vessels was 71.93 pm in the summer wood of the diseased part and 65.04 um in the
summer wood of the healthy part. These diameters for the spring wood were determined 457.25 um and 337.21
um, respectively. The tangential and radial diameters of the vessels were smaller in the healthy wood than in the
diseased wood. The average vessel frequency in the springwood of the diseased and healthy parts were 6 and 6.2,
respectively. The vessel frequency values in the summer wood were determined to be 44 and 29, respectively.
The results showed that there was significant difference between summer vessel diameter in the three classes of
diameter (large, medium and small diameter) at probability level of 5%, in diseased and healthy wood. Whereas
the diameter of the radial and tangential spring vessels in diameter classes had no significant difference between
medium and low diameter. The irregularities were observed in cross-section due to influence of fungi on
structure of wooden fiber in chestnut, the fungi attacks wooden fiber more than other organs of trees. The
irregular cell structure of the vessels and fibers of the diseased wood showed (Fig.5) some similarity with cancer
in animals and humans.

Conclusion: This is the first detailed study that has been conducted on Cryphonectria parasitica diseased
Iranian Chestnut trees. One way to prevent the spread of the disease in forests is to remove the diseased trees.
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These logs can be used in making furniture, shipbuilding, wooden building construction, and musical
instruments. Heat treatment can be suggested for more dimensional stability and especially for sterilization of the
timber obtained from the diseased trees.

Keywords: Fiber, Microtome, Ray, Summer and spring vessels
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Introduction: Squash mosaic virus (SqQMV) is a seed-borne, beetle transmitted Comovirus, infecting a wide range
of cucurbits. This virus has a bipartite positive-strand RNA genome consisting of RNA1 and RNA2, which are
separately encapsidated in isometric particles of 28 nm in diameter. The RNA-1-encoded polyprotein yields the viral
polymerase, a helicase and a protease, as well as a protease cofactor and the genome-linked viral protein (VPg), while
the RNA-2-encoded polyproteins yield the movement protein, large capsid protein and small capsid protein. In this
virus, the gene for the LCP (41 kDa) and SCP (22 kDa) was mapped by in vitro translation studies to RNA-2
(contained within the M component), which is in concordance with established information on CPMV and the other
comoviruses. While the nucleotide sequence encoding the CP genes in one SqQMV isolate (designated here as H-
SqMV) has been determined, the nature and extent of sequence divergence between isolates have not been examined.

Material and Methods: Samples, RT-PCR, cloning and sequencing: In order to identify Squash mosaic virus in
squash, melon and watermelon fields in Khorasan Razavi, Southern Khorasan and Mazandaran provinces, 176 plant
samples were collected from different areas during 2013 and 2014 growing seasons. The obtained sequences were
compared with another source of SQMV in the GenBank. Using DNAMAN version 8 software, a phylogenetic tree
was drawn and the nucleotide and amino acid sequence similarity percentages were determined. Total RNA was
extracted from fresh leaves using Total RNA Isolation Kit (Denazist, Iran) following the manufacturer’s instructions.
The First cDNA strand was synthesized using antisense primer (SgMV-CPR) and Moloney murine leukemia virus
(MMuLV) reverse transcriptase (Parstoos, Iran). 3-5 microliters of purified RNA was mixed with reverse transcription
mixture (50 mM Tris-HCI pH 8.3, 50 mM KCI, 4 mM MgCI2, 10 mM dithiothreitol, 1 mM of each dNTP, 200 units of
MMuLYV reverse transcriptase) and incubated at 42 °C for 60. The complete length of the coat proteins (CPL, CPS)
gene was amplified using specific primers SqQMV-CPF by Taq master mix red (Amplicon, Denmark). These primers
amplify the complete CPL and CPS genes of SqMV with 1900 bp length. PCR products were run on 1% agarose gel,
purified from the gel using the Denazist Gel Extraction Kit (Denazist, Iran). The purified products were ligated into a
pTgl9 vector (Vivantis, Malaysia) according to the manufacturer's protocol. Plasmids were transformed into
Escherichia coli strain DH5a, then Recombinant plasmids were purified from bacterial cells using Plasmid DNA
isolation Kit (Denazist, Iran). Finally, the purified recombinant plasmids were subjected to sequencing bidirectional
using pUC-M13 universal primers by Macrogen Inc. (Seoul, South Korea). Consensus sequences were verified using
the BLAST program in NCBI database.

Results and Discussion: Squash mosaic virus (SqMV) is a member of the genus Comovirus in the family
Secoviridae. It is a seed-borne and beetle-transmitted virus infecting most plants in the genera Cucurbitaand Cucumis.
In order to study and determine the distribution of Squash mosaic virus in cucurbit fields of three Iranian provinces
(Khorasan Razavi, Southern Khorasan and Mazandaran) a number of 176 samples were collected from these provinces
during 2013 and 2014 growing seasons. Ten out of 176 samples were infected by the virus which is indicating that
distribution of the virus in Iran is low. Most samples showed symptoms of Squash mosaic virus and the virus was
mostly isolated from melons. As cucurbitaceous seeds have been imported from other countries it can be assumed that
possibly the virus come alongside infected seeds and then spread by other means such as vectors (Beetle).
According to our findings in this study, all Squash mosaic virus isolates divided into two main groups (I and II). Group
I is also subdivided into two subgroups A and B. In Group IA, Japanese, melon and Kimble isolates of SQMV are
classified with Iranian Jovein and Boshrouyeh 1, 2, 3 isolates. Group IB includes Chinese (CH99 / 211), Arizona,
Czech Republic (Tas-1) and one Iranian SqgMV isolates (Tabas). In Group I, Iranian SqMV isolates of Khoosf,
Birjand and Qayen are located with Spanish isolate (RZ). Based on the comparison of the coat protein gene sequences
the highest similarities were 98% and 99.8% between Iranian SqQMV isolates and Spanish and Japanese isolates
respectively. The lowest similarities were 84.1% and 94% between Iranian Birjand and Boshrouyeh-3 SqMV isolates
and Chinese isolates respectively.

Keywords: Iran, PCR, Squash mosaic virus
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Introduction: The crop competitive ability is an important and profitable factor for increment impact on the
weeds, and decreasing their yield loss. Characteristics such as height, leaf area, growth rate and tillering ability
could be effective on competitive ability of cultivar ability. Primary growth rate is important on competitiveness,
and any other factors that provides fast establishment of crops growth can be effective too. Thus, utilization of
cultivars with height competitiveness ability is one of the considerable strategies for integrated weed
managements. Many studies had shown that there are high correlation between crop height and its
competitiveness ability. Asef et al (2) reported that tall cultivars reduced weed biomass more than dwarf
cultivars due to light intercept and shading. Safahani- langrodi et al (32) in competition condition tall cultivars
had high weed tolerance and cause to decrease weed biomass and set seed. There are an important relationship
between LAI and weed competition. Hiffle et al. (13) showed cultivars with higher leaf area index had a greater
yield stability. Dianat et al. (10) reported that in weed competitive conditions, there are significant difference in
the number of tillers among wheat cultivars, while competitor and non-competitor cultivars have most and
lowest tiller numbers respectively. Nadery and Ghadiri (25) showed that increasing wild mustard density
decreased tiller number and more yield loss in weed competition have caused by decreased number of tillers.

Materials and Methods: Experiment was conducted in order to study morphological characteristics and
yield of wheat (T. aestivum) cultivars in wild mustard (Sinapis arvensis L.) competition in greenhouse,
University of Mohaghegh Ardabili, during 2013-2014. Treatments were 18 wheat cultivars [Karkheh, Alborz,
Azadi, Shahpasand, Sepahan, Flat, Ghods, Roshan, Sorkhtokhm, Moghan3, Alvand, MS-81-14, Yarvarus,
Shahriyar, Golestn, Bam, Niknajad, Karaj3] with and without competition. Treatments were arranged in a
factorial experiment based on randomized complete block design with three replications. Each pot was filled
with almost 5 kg soil mixture of sand and manure. In each pot 15 wheat seeds along or with wild mustard seeds
had sown. In the spring after establishment of wheat seedlings, pots were thinned and 6 wheat seedling in each
pots and only one established wild mustard was remained. At tillering stage, tillering numbers in 3 wheat plants
were counted. Leaf area was calculated by Ross (28) and Pearcy et al. (27) method at heading stage then leaf
area index was estimated by following equation.

Leaf area= Kx (leaf length x maximum leaf width)

In which: K is constant coefficient (K = 0.75).

Light penetration within canopy and soil surface was measured by Lux meter version (LX-101). Wheat and
wild mustard coverage were assessed visually (34, 23). All trails that involving yield such as (spike number,
seeds number per spike and thousand seeds weight), at ripening stage of all wheat in the pots measured and
weighted. Data were subjected to ANOVA, and means were separated using Fisher’s Protected LSD test at 0.05
probability (P <0.05).

Results: Analysis showed that wheat cultivars had a significant effect on tillers number, but wild mustard
competition had no significant effect (P < 0.05). Means comparison showed that Alvand, Alborz, and Bam
cultivars have 8 tillers and Flat only 2 tillers. Also, wheat cultivars at the stem elongation had significant
difference on the leaf area but, wild mustard competition effects and interaction effects were did not a significant
effects on the mentioned factor (P < 0.05). Between wheat cultivars Alvand had maximum (1.09) and Alborz,
Sepahan, Roshan and Flat had minimum leaf area. Wheat coverage at both tillering and stem elongation was
different between wheat cultivars. At tillering stage, wheat coverage ranged 7.16 — 53.3, so Alvand and Bam had
maximum and Flat and Ghods had lowest amount. Results revealed that, there was significant difference
between cultivars light penetration percentage within canopy and soil surface. Wheat yield was influenced under
wheat cultivars and wild mustard competition and interaction effects (P < 0.05).

Conclusion: It has been hypothesized that increased crop density and spatial distribution and uniformity can
increase weed suppression and thereby play an important role in weed management. This study results showed

4, 2 and 3- Ph.D. Student in Weed Science and Associate Professors, Department of Agronomy and Plant Breeding
Faculty of Agriculture, University of Mohaghegh Ardabili, Ardabil, Respectively
(*- Corresponding Author Email: abdollahifatemeh752@gail.com)



Journal of Plant Protection Vol 31, No 4, 2018 107

that, the means of light penetration percentage into soil surface on wild mustard competition were %9.82 in weed
free and %13.69 in weedy treatments, also biological and economic yield reduced by %13.5 and %26,
respectively. Although cultivars recommendation for each specific local area requires too long term studies (in
time and site), but results of this study, well documented canopy architecture in view of more tillering potency
for Alvand, Bam and Albors cultivars and %50 light penetration reached up to canopy middle for other cultivars
such as Karkh, Alborz, Golestn and MS-81-14, which appear to be implemented in integrated weed
managements design options.

Keywords: Environmental pollution, Competitive cultivars, Sustainable production, Weed management
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Introduction: This experiment was conducted during 2015-2016 in Karaj to evaluate the performance of
some herbicides in view of broad leaf weeds control in new- seeded and established alfalfa. The efficacy of 2,4-

DB (Butress) in weed control of alfalfa was compared with commonly used herbicides in alfalfa.

Materials and Methods: The experiment was performed in randomized complete-block design with 4
replications and 12 treatments. In new-seeded alfalfa, the treatments were included EPTC (Eradican) 5 L/ha,
Metribuzine (Sencor) 750 g/ha, 2,4-DB (Butress) 3 and 3.5 L/ha, Bentazon (Bazagran) 3 L/ha, Imazethapyr
(Persuite) 0.5 and 1 L/ha, and without herbicide control treatment. In established alfalfa, the herbicide treatments
was the same, but metribuzine and EPTC were not used.

Results and Discussion: In new-seeded alfalfa, the best treatments for density decrease of Sisymbrium irio,
Descurania sophia and Malcolmia africana were Metribuzine 750 g/ha, Bentazone 3 L/ha, and Imazethapyr 1
L/ha. The best treatments for biomass decrease of Sisymbrium irio were Bentazon (Bazagran) 3 L/ha and
Imazethapyr (Persuite) 0.5 and 1 L/h, The best treatments for biomass decrease of Descurania sophia were
Bentazon (Bazagran) 3 L/ha, Imazethapyr (Persuite) 0.5 and 1 L/h, and Metribuzine (Sencor) 750 g/h. The best
treatments for biomass decrease of Malcolmia africana were Bentazon (Bazagran) 3 L/ha, Imazethapyr
(Persuite) 0.5 and 1 L/h, Metribuzine (Sencor) 750 g/h, and 2,4-DB (Butress) 3 and 3.5 L/ha. The best treatments
for increasing yield in new-seeded alfalfa during first harvest was Imazethapyr 1 L/ha, during second harvest
were Imazethapyr 0.5 and 1 L/ha and during the third harvest were Imazethapyr 0.5 and 1 L/ha, 2,4-DB 3 and
3.5 L/ha, and Bentazon 3 L/ha. Metribuzine 750 g/ha caused phytotoxicity in new-seeded alfalfa during all of the
cuttings. In established alfalfa, 2,4-DB 3.5 L/ha was the best herbicide in density reduction of Lactuca, and the
best treatment for decrease in Lactuca biomass were 2,4-DB 3.5 L/ha, Imazethapyr (Persuite) 0.5, and 1 L/h. The
best treatment for increase in established alfalfa yield at first harvest was Imazethapyr 0.5 and 1 L/ha, at the
second harvest were Imazethapyr 1 L/ha, Bentazon 3 L/ha, and 2,4-DB 3.5 L/ha, and at the third harvest were all
herbicide treatments except for Metribuzine 750 g/ha and 2,4-DB 3 L/ha.

Conclusions: In new-seeded alfalfa, Metribuzine (Sencor) 750 g/ha, Bentazon (Bazagran) 3 L/ha, and
Imazethapyr (Persuite) 1 L/ha were the best treatments in decrease of Sisymbrium irio, Descurania sophia and
Malcolmia africana density. 2,4-DB (Butress) 3 and 3.5 L/ha was successful only in decrease of density of
Malcolmia africana. The efficacy of Bentazon (Bazagran) 3 L/ha and Imazethapyr (Persuite) 1 L/ha was
significant in decrease of Sisymbrium irio, Descurania sophia and Malcolmia africana biomass. Alfalfa yield
loss was observed in response to Metribuzine 750 g/ha during all three harvests. In established alfalfa, 2,4-DB
3.5 L/ha with the highest ability in Lactuca density decrease and Metribuzine 750 g/ha with complete control of
Sonchus were the best treatments. 2,4-DB 3.5 L/ha and Imazethapyr (Persuite) 0.5 and 1 L/h with significant
decrease in Lactuca biomass and Metribuzine 750 g/ha with complete control of Sonchus were better treatments.
Due to phytotoxicity of Metribuzine 750 g/ha, the yield loss of alfalfa was observed in response to that herbicide
during all three cuttings. Therefore, efficacy of Bentazon, 2,4-DB and Imazethapyr depends on their dose and
weed species. The same herbicides are recommended to increase alfalfa yield. Metribuzine could control weeds,
but it is not recommended for weed control, because alfalfa yield decreased under the effect of this herbicide. In
this study, Metribuzine was used as post-emergence. If Metribuzine was used as a soil-applied herbicide, better
result can be obtained. It is necessary for supplementary studies for exact results.

Keywords: Biomass, Broad leaf weeds, Density, Herbicide, Yield

5 and 2- Associate Professor and Lecturer of Iranian Plant Protection Research Institute Agricultural Research,
Education, and Extension Organization (AREEOQ), Tehran, Iran
(*- Corresponding Author Email: fmaighany@yahoo.com)



Journal of Plant Protection o (83091 @liuo g pgle) LS cbilas & i
Vol. 31, No. 4, Winter 2018, P.109 R pn 109 p 1396yl 4 oylais 31 uls

Mapping the Distribution and Flora of the Weeds in Canola Fields of Gorgan
Township by Geographic Information System (GIS)

S. Jannati Ataie®"- H. Pirdashti>- H. Kazemi®- M. Younesabadi*

Received: 01-10-2016
Accepted: 09-12-2017

Introduction: Oil seeds are the second world’s food supply after cereals. These crops are grown primarily
for the oil contained in the seeds. The major world sources of edible seed oils are soybeans, sunflowers, canola,
cotton and peanuts. Canola is one of the most important plants in the world that has great importance. The plant
belongs to the Brassica genus, the botanical family that includes cauliflower and cabbages. Weeds are one of the
major problems in canola production that reduce yield and its quality. In general, one of the most important
factors in development of management plans is information about the weed’s flora and geographic distribution.
Knowledge of weed flora enables one to use the required herbicide and formulate other suitable management
strategies. It is also useful in exploiting abundant weeds as a cover crop or pasture and for other economic uses.
The geographic information system has the proper use in weed science and management of agricultural
information and their analysis. In this study, distribution and flora of the weeds in canola fields of Gorgan
Township investigated by Geographic Information System.

Material and Methods: Crop sampling was conducted during May and June 2014, in 58 canola fields in
Gorgan Township (Golestan province) and the weed species were sampled and detected using a W method and
by specific formula of density, frequency, uniformity, and abundance of each weed species was calculated. Also,
geographic coordinates of fields (latitude, altitude and elevation) were determined by using GPS model Garmin
map 60. After collecting data, in order to create a database of weed distribution, the data was transferred from
GPS to ArcGIS 9/3.1 software. From all information obtained, consistently a database with location was created
and after separation of data based on present or absence of weeds on fields, distribution maps were produced.

Results and Discussion: The results showed that there are 35 weed species in canola fields of Gorgan
Township and these belonged to 18 families. About 17.1 percent of these species belong to Poaceae and 11.4
percent belongs to Asteraceae and other families, respectively. In general, 77.2 and 22.8 percent of species were
annual and perennial weeds, respectively. Also, 80 percent of weeds belong to dicotyledonous and 20 percent to
monocotyledonous. The most important species of Poaceae family were Phalaris minor, Avena ludoviciana,
Alopecuros sp., Poa annua, Lolium temulentum and Bromus sp. Also, the most important species of Asteraceae
were Artemisia annua, Cirsium arvense, Sonchus sp. and Senecio vulgaris. 85.7 percent of weeds reported as
broad-leaved weeds and 14.3 percent belong to the narrow leaves. Phalaris minor was the most important weed
of narrow leaves and Melilotus officinalis was the most important broad leaf out groups. Among the weeds have
been identified, 88.5 percent had photosynthetic cycle of Czand 11.5 percent were C4 The study results also
showed that Phalaris minor had the highest relative dominance among the 35 species and then Melilotus
officinalis, Rapistrum rugosum and Avena ludoviciana had 29.4, 28.9 and 23.5 of relative dominance,
respectively. To view maps of distribution, based on the abundance of weeds, the three categories 50-100
percent, 30-50 percent and lower than 30 percent were classified. Weeds that have had 50-100 percent frequency
were considered as the most important weeds in canola fields of Gorgan. These weeds includes: Phalaris minor
and Melilotus officinalis. Weeds that have a frequency between 30-50 percent were considered as medium
importance weeds that included Sinapis arvensis, Veronica persica, Avena ludoviciana and Rapistrum rugosum.
In final, the weeds with a frequency of less than 30 percent, were placed in the third group as small percentage of
surveyed fields. The most important weeds in this group recorded as Artemisia annua, Ranunculus sp.,
Polygonum convolvulus and Alopecuros sp.

Conclusion: In general, weed distribution maps showed that Phalaris minor, Melilotus officinalis, Rapistrum
rugosum, Avena ludoviciana, Veronica persica and Sinapis arvensis are present in the most of canola fields in
Gorgan region. Therefore, we can be conclude that, observation of high diversity and high dominance of weeds
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in these fields, may because of similar cropping management by farmers. So, it is recommended as a first step to
produce the weed and seed banks maps. On the other hand, we should institutionalize strategies based on
sustainable management of weeds.

Keywords: Distribution maps, Dominate index, Frequency, Geographical information system, Uniformity
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Introduction: These days, researchers are trying to develop an efficient production technology based on the
innovative techniques to increase seedling vigour and plant establishment through physical seed treatments. Seed
germination is an important phenomenon in modern agriculture because it is a thread of life of plants that
guarantees its survival. Nanotechnology has emerged as an innovative technology for the elaboration and use of
new nanomaterials in the industry and many fields of research. It opens up a wide array of opportunities in
various fields like medicine, pharmaceuticals, electronics and agriculture. Nanotechnology has the potential to
protect plants, monitor plant growth, detect plant and animal diseases, increase global food production, enhance
food quality, and reduce waste for “sustainable intensification”(Chandra Rath et al, 2017). Zinc (Zn) is an
essential nutrient required by all living organisms. It has been considered as an essential micronutrient for
metabolic activities in plants and animals. Zinc has important functions in the synthesis of auxin or indole acetic
acid (IAA) from tryptophan as well as in biochemical reactions required for formation of chlorophyll and
carbohydrates. It also regulates the functions of stomata by retaining potassium content of protective cells. The
crop yield and quality of produce can be affected by deficiency of Zn (Pandey et al., 2006). Zinc oxide (nano-
ZnO) is commonly used metal oxide engineered nanoparticle. It is used in a range of applications such as
sunscreens and other personal care products, electrodes and biosensors, photocatalysis and solar cells. Seed is an
important stage of plant life history. Most invasive plants primarily rely on seedling recruitment for population
establishment and persistence. Rapid spread of many invasive plants is frequently correlated with special seed
traits. Seed trait variations exist not only among species but also within species. Seed traits variations within a
species are essential for seedling establishment at different habitats (Grundy et al., 1996). Germination of various
plants has a different response to nanoparticles. Application of nanoparticles that have a positive effect on
germination and growth of crop and a negative effect on weed can be useful in weed control.

Materials and Methods: In order to study the effect of different concentrations of ZnO on germination
characteristics of wild oat and two genotypes of wheat, an experiment was conducted with a factorial
arrangement based on completely randomized design with four replications in research laboratory of llam
University. The experimental treatments were plant genotypes (wild oat and Behrang and Sivand genotypes of
wheat) and different concentrations of ZnO (0, 10, 100 and 500 ppm). Germination of seeds was determined by
placing 30 seed in a 9-cm-diam Petri dish containing two layers of Whatman No. 1 filter paper, moistened with 5
ml of distilled water or a treatment solution. The treatments of ZnO were applied in Agar complex. After
treatment, the dishes were sealed with paraffin tape, and placed in the dark in an incubator at 25 °C. The number
of seeds germinated was counted every day. Seedling and radicle length, seedling and radicle dry weight and
germination rate were measured. Data were subjected to two-way analysis of variance (ANOVA) and the
difference between treatment means was separated using Duncan test. A significance level of 95% was applied
by SAS 9.2.

Results and Discussion: The results showed that the simple and interaction effects of genotype and ZnO had
a significant effect (P < 0.01) on all studied traits. The plumule length of both wheat genotypes was increased to
100 ppm ZnO concentration and then was decreased. The plumule length of oat wild was increased by increasing
ZnO concentration. Increase in ZnO concentration to 10 ppm caused a significant increment in the radical length
of sivand genotype and wild oat, and the trait was reduced after mentioned concentration. The radical length of
behrang genotype was declined as ZnO concentration increased. The applied ZnO treatments caused a significant
reduction and increase in plumule dry weight of behrang genotype and wild oat, respectively, whereas they had
an insignificant effect on plumule dry weight of sivand genotype. Increased ZnO concentration negatively
influenced the plumule dry weight of wild oat and behrang genotype and positively affected the plumule dry
weight for sivand genotype. Germination rate and percentage of the both wheat genotypes were not affected by
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nanoparticle, but, increased ZnO concentration caused a significant increment in these traits in wild oat.
Conclusion: Overall, the results illustrated that application of ZnO nanoparticle in wheat agroecosystems can
lead to a higher germination rate and growth of wild oat compared to wheat, and is not recommended.

Keywords: Genotype, Germination rate, Germination index, Plumule, Radicle



Journal of Plant Protection — (53391 gl g pale) (LS cbilis 4wl
Vol. 31, No. 4, Winter 2018, P. 113 i 113 . p 4396 limo) 4 oylesd 31 al>

Quantifying the Effects of Herbicide Dose and Wild Mustard
(Sinapis arvensis L.) Density on Wheat and Weed Biomass Production

H. Zarinjoub®- M. H. Gharineh?- J. Gherekhloo®- E. Elahifard*

Received: 19-12-2016
Accepted: 19-09-2017

Introduction: The effect of weeds on crop yield has been widely studied and models predicting the
relationship between weed abundance and crop yield are useful for simulating yield loss and assisting with
developing management guidelines. The herbicide doses recommended by manufacturers are selected to give
reliable weed control without crop damage. There is a good potential to apply lower herbicide doses within
competitive cropping systems. Wild mustard (Sinapis arvensis L.) is one of the most problematic annual weed in
wheat fields of Iran. Herbicides especially the sulfonylurea family are widely used for weed control in wheat.
“lodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-diethyl” is a new sulfonylurea herbicide being
developed for postemergence application on weeds in wheat fields of Iran. Environmental and economic costs
now require the optimisation of herbicide effects. This study was therefore conducted to evaluate S. arvensis
competitive ability with wheat under sprayed conditions.

Materials and Methods: A field experiment was carried out at Research Station of Ramin Agriculture and
Natural Resources University of Khuzestan in 2015-16. The experiment consisted of four replicates of a split-
plot factorial design, with two levels of wheat cultivar (Chamran and Verinac) as the main plot treatments. Other
two factors including doses of herbicide (“lodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-
diethyl™) in five levels of 0.2, 0.4, 0.6, 0.8 and 1 of recommended doses and densities of S. arvensis in four levels
of 0, 12, 24 and 36 Plants m2 were implemented in subplots. The competitive effect of the different densities of
S. arvensis decreased by increasing doses of “lodosulfuron-methyl sodium + mesosulfuron methyl + mefenpyr-
diethyl”. Further, same interaction was observed in the standard dose-response curve. The combination of the
rectangular hyperbolic model and the standard dose-response curve adequately described the complex effects of
herbicide dose and weed competition on wheat biomass. Parametric estimates were used with the model to
predict wheat biomass and estimate the doses of “lodosulfuron-methyl sodium + mesosulfuron methyl +
mefenpyr-diethyl” required to restrict wheat yield loss caused by S. arvensis to an acceptable level.

Results and Discussion: The results showed that weed competitivity (B) at no-herbicide treatment was
smaller in cv. Chamran than in cv. Verinac, indicating that Chamran was more competitive than Verinac.
Herbicide performance, as a result of crop competitivity, was also greater in Chamran with smaller LD50 than
Verinac. Using the estimated parameters and the combined model, weed biomass was predicted separately in cvs
Chamran and Verinac. The predictions showed that S. arvensis grows better in cv. Verinac than in cv. Chamran.
For instance, the model predicted that S. arvensis biomass at 36 S. arvensis plants m2 with no herbicide
treatment was equal to 189.19 g m2in cv. Verinac and 171.76 g m? in cv. Chamran at selected assessment date,
whereas at the same weed density but using half of the recommended dose of “lodosulfuron-methyl sodium +
mesosulfuron methyl + mefenpyr-diethyl” herbicide, weed biomass was predicted to be approximately 82.74 g
m2 in cv. Verinac and 39.91 g m? in cv. Chamran. Using the final model and estimated parameters, crop
biomass was predicted. Biomass production of wheat with the utilization only half of the recommended dose of
herbicide at the highest assessed density of S. arvensis were predicted to be 569.31 g m? in cv. Verinac and
720.49 g m? in cv. Chamran. . It is speculated that improved crop competitivity may help to minimize herbicide
use. Many studies have found that improvement in crop competitivity was achieved by selecting competitive
cultivars. A main aim of the modelling approach to crop:weed competition is to predict crop yield production.
Incorporating other factors, i.e. herbicide dose, considerably complicates the prediction process. However, the
model presented here provides a valuable tool for predicting the effect of these factors.

Conclusion: Results indicates that the standard dose-response model can be modified to a combined model
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by replacing parameter W, (the weed biomass at no-herbicide treatment) with the rectangular hyperbolic model.
The theoretical outputs of the combined model appear robust and indicate that there are opportunities for reduced
herbicide use in the field. Increased crop competitivity by selecting competitive cultivars or increasing crop
density may achieve better herbicide performance for crop yield.

Keywords: Crop, Dose-response, Herbicide dose, lodosulfuron-methyl sodium + mesosulfuron methyl +
mefenpyr-diethyl, Modelling, Weed competition
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Introduction: Bemisia tabaci is highly polyphagous herbivore. This is one of the most important cotton
pests throughout the world. Bemisia tabaci causes noticeable damage to quality and quantity of cotton yield. Due
to its special habitat, the present efforts to control of the pest have focused on the application of chemical
insecticides. It is well established that the overuse and misuse of these compounds can lead to environemntal
disasters and development of resistance. Therefore, undertakening research for a safe and environment-
compatible method of control has been warranted. In our research, the degree of sensitivity of different life
stages of B. tabaci to a juvenile hormone analogue compound and citowett oil was evaluated.

Materials and Methods: For this purpose, specimens were collected from contaminated tomato and tobacco
flowerpots in the greenhouse of the Faculty of Agriculture at Urmia University. After immersion of leaves in the
pesticide solutions, the sensitivity of different life stages was evaluated. The purpose of this test is to determine
the range of concentrations of insecticides which would cause 25-75 percent death rate. The main concentrations
were calculated by the concentration of preliminary experiments.The control mortality was corrected using
Abbott's formula.

Results and Discussion: At the termination of experiments the following results were obtained: in all of the
treatments, nymph, pupa and egg stages were the most sensitive ones to this compound, respectively, because the
juvenile hormone analogue affected the egg and the immature stages but did not affect the adult insects. In the
citowett oil treatment nymph, pupa and egg were the most sensitive stages and the adult insect was the most
resistant one. The LCs value of pyriproxyfen after 24 hours for the adult, egg, nymph along with pupa stages
(immature stages) were 973.1530, 45.045 and 11.4468 ppm, respectively. The LCso value of citowett oil after 24
hour for the adult, egg, nymph along with pupa stages were 2243.888, 884.5782 and 623.9682 ppm in the same
order. When the basic equation y=a+bx was dotained for each life stage including adult, egg, nymph, pupa, LCas
of pyriproxyfen was counted up with LCys of citowett oil for each life stage separately, then the pyriproxyfen
with citowett oil mixture experiment was performed.The results of this experiment showed a 52.36% mortality
rate for the adult, 62.32% response for the egg and 69.19% response for the nymph and pupa stages. These
experiments revealed that the enhacement of pyriproxyfen toxicity when mixed with citowett oil. It can be
argued that citowett oil has a synergistic effect on pyriproxyfen.In similar research the rate of LC50 pyriproxyfen
for egg was 51 ppm and for the first instar nymphs was 18 ppm. This researchres also elucidated that first instar
nymphs is the most sensitive of development stages and pupae have more tolerance in contrast of nymphs. Egg
sensitivity is less than the other stages due to chorion layer. In a similar study Bemisia tabaci immature stages
were more sensitive to pyriproxyfen than the other stages and it was concluded that the enfulence of
pyriproxyfen even at low levels was effective on the immature stages.The LCs of Citowett oil for adult, egg and
immature stages of whitefly were reported 2580, 1310 and 250 ppm, respectively, that results of this study were
different to the current researchdue to differences in insect biotype and historyof pest. To evaluate the effect of
pyriproxyfen and oil mixture, LC25-of these compounds in the different stages were mixed.The mortality rate
caused by mixing pyriproxyfen and citowett oil was further

Conclusions: These experiments demonstrated that because of the cheap price of citowett oil, in contrast to
that of pyriproxyfen, a mixture of these compounds led to better control of Bemisia tabaci and is more
economical.

Keywords: Bemisia tabaci, Bioassay, Citowett oil, Synergistic effect
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Introduction: Western flower thrips, Frankliniella occidentalis (Pergande) is a serious pest of fruit crops in
flowering stage worldwide. Many researches have been studied different methods of western flower thrips
control. Two control methods including pesticide application and the use of colored sticky traps are commonly
used by farmers due to the ease of use and low running costs. Chemical control is known as the main tool in
controlling of this pest. In recent decades, mixing several kinds of pesticides by farmers has been become
common strategy which seems to be due to their synergistic effects and decreasing of pest resistance one. The
current study was done to detect the best color sticky trap in monitoring and to determine the most effective
pesticide in controlling western flower thrips.

Materials and Methods: In the current study, the pest attraction rate by 3 sticky color traps (Blue, Yellow,
White) and efficacy of five pesticides were investigated against western flower thrips in two separately
randomized complete block design in the apple orchard around Shiraz city. The treatments included: deltametrin
+ imidacloprid, acetamiprid, antifeedant, azadirachtin and oxydemeton methyl. Mortality percent of insects in
different treatments was calculated using the Henderson-Tilton formula. Before conducting the experiment, trees
was not treated by any pesticides for one year. Each trap was hung in the middle of the trees” canopy at about 1.5
meter height from the ground. Sticky cards (10 x 25 cm) were visited weekly to record the number of the
captured western flower thrips. Each trap was replaced with new one weekly. Number of western flower thrips
was analyzed through one-way analysis of variance (ANOVA) using the SPSS version 9. The significant
differences among means were compared using the Duncan's multiple range test at 95% confidence interval
whenever treatment effects were significant.

Results and Discussion: Analysis of variance showed that there were significant differences among
treatments after 14 days post-treatment (Fs 10= 6.51, P = 0.006). Mean comparisons showed that treatments
deltametrin + imidacloprid, acetamiprid and antifeedant had significant difference with control. Pesticide
efficacies based on Henderson-Tilton formula at 14 days post-treatment showed that acetamiprid provided the
best control (83.3%) of F. occidentalis, followed by deltametrin + imidacloprid (77.7%) and antifeedant
(70.1%). Effectiveness of acetamiprid, which is a systemic pesticide and belongs to neonicotinoids, against a
wide range of insect pests has been reported by many researchers. The treatment oxydemeton methyl caused low
mortality (less than 30%) in F. occidentalis. The reason of that may be related to resistance of this insect to
oxydemeton methyl. This pesticide is older than other tested compounds and has been used by farmers against
fruit pests from long time ago. Further studies are needed to confirm these findings like bioassay of this
pesticide. In addition, some researchers have shown that inappropriate application of chemical compounds
resulted in high level and widespread resistance of thrips to chemicals. Results of color traps showed that blue
traps attracted significantly more thrips than other colors in the all sampling dates. On average, the blue, yellow
and white traps captured 34.31 + 13.85, 12.56 + 4.78 and 4.87 + 1.83 thrips respectively. In general, there are
many studies have been conducted to determine the effect of color traps on thrips. Some studies have reported
that thrips are attracted to blue, while the others have reported that yellow is more attractive for them. There are
evidences that F. schultzei is also caught by red color. With regard to color preference of western flower thrips,
there are many disagreements among researchers. Different researchers have stated different reasons for these
contradictions that the most important are the availability of food sources, thrips density, environmental
conditions and the duration time of the experiment carrying out.

Conclusion: The results of the present study indicated that a remarkable ability of blue traps in catching of
the western flower thrip. In addition, results showed that acetamiprid, deltametrin + imidacloprid and antifeedant
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could considerably reduce the population density of F. occidentalis. Although the pesticides acetamiprid,
deltametrin and imidacloprid have been recommended in IPM programs, in organic farming, it is approved that
application of pesticides are much more limited. It seems that antifeedant is environment-friendly and can be
recommended in organic farming. However, more research is needed to explore the impact of this compound on
other agricultural systems. In conclusion, blue sticky color and deltametrin + imidacloprid, acetamiprid and
antifeedant could be useful in IPM planes against western flower thrips.

Keywords: Blue sticky trap, Confidor, Deltametrin, Mospilan, Western flower thrip
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Introduction: Potato virus x (PVX) is one of the most devastating viruses in the fields of tobacco and no
effective method to control the virus has been provided yet. Magnetism is known as one of the environmental
stresses that can directly or indirectly affect the plants, especially plants under stress. The magnetic fields can
have beneficial affects plants.

Materials and Methods: In the present study to investigate the effects of electromagnetic fields on PVX
control, an experiment based on completely randomized design with eleven treatments (10, 50 and 90 mT in a
period of 60, 90 and 120 minutes on tobacco seedlings infected with the virus and two control, and the other one
is free from analog infected with the virus) in tobacco seedlings carried on six repeats.. After inoculation at the

four-leaf stage and after 14 days, the amount of turbidity virus infection rate is calculated and then ensure
equality of tobacco seedlings, where the electromagnetic device. 30 days after applying an electromagnetic field
analysis of the results of ELISA test two samples were tested with antisera Chndhmsanh of PVX. The amount of
salicylic acid and the enzyme phenylalanine ammonia in systemic acquired resistance and plant defense
mechanisms are involved, the treatments were measured, for evaluation of HPLC as salicylic acid and
phenylalanine ammonia-based assessment of trans-cinnamic acid was used.

Results and Discussion: Statistical analysis ELISA test results revealed that there is a significant difference
between treatments 0/05. So that the treatment was a no pollution treatment and 11 who were infected but had
not been exposed to the electromagnetic field had a significant difference compared to other treatments, among
the treatments that were exposed to the electromagnetic field treatment 8 (100 mT, 120 minutes) showed the
lowest OD in ELISA and later treatment 7 (50 mT and 60 minutes) was the lowest OD, the two treatments were
observed in less than two OD. If the treatment number 11, OD (2/85) and in pollution-free treatment that was an
OD (0/35) was observed. The OD also in other treatments were not exposed between 2.00 to 2.46 were visible.
The results showed that the treatment 11 (infected control) actually infected treatment that has not been exposed,
and treatment 8 is the most desirable treatment for a reduction in the OD, the difference in the OD are available
0/98. The results suggest that the electromagnetic field decreases the amount of OD in tobacco seedlings are
infected with PVX. Researchers said electromagnetic field growth rate and the number of spores grown in three
species are affected. In another study, it was found that the impact on dry and wet mycorrhiza. The
electromagnetic field decreases witches' broom disease infected lemon trees that were probably due to the
decline phytoplasmas in plant tissues. Another study on the antibacterial effects of electromagnetic fields on
Serratia marcescens was conducted, which resulted in the inhibition of bacterial growth. The results of salicylic
acid and PAL determine the tobacco crop treatments, there are significant differences in the level of 0/05. So that
treatment (7) (50 mT, 60 min) the highest salicylic acid and treatment 1 (control non-infected) showed the lowest
rates. Also, reviews PAL treatment and treatment (7) most (1) (see non-polluting) had the lowest. In fact, with
the arrival of the pathogen to the host salicylic acid and phenylalanine ammonia will increase. But the
electromagnetic stress in some treatments of both traits, from infected plants, should take over. However, some
treatments less than 11 treatments (infection control) is (but treatment Salicylic acid (4) was less than healthy
plant). Interestingly, in both treatments was the highest for both traits in treatments of 7, 6 and 5, respectively.
Pre-plant treatments with salicylic acid caused a significant increase in the PAL activity, which indicates the role
of these enzymes in plant defense mechanism, the researchers concluded that electromagnetic frequency is very
low, possibly because of the resistance of tobacco to TMV and increased Ca2* signaling pathway involving PAL
and ODC hormones in plants.
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Conclusions: Comparing results of ELISA plants that had been under different electromagnetic fields the
survey showed that 11 infected untreated control treatment without exposure possession was the highest
infection. While treatment 8 (100 mT and 120 minutes) and 7 (50 mT for 60 minutes) showed the least amount
of turbidity virus. Also in measuring hormone salicylic acid and PAL significant difference between treatments
in both studies showed that treatment trait No. 7 in both traits were seen as the highest value. These results
suggest a positive effect in reducing turbidity electromagnetic virus, an increase of salicylic acid and
phenylalanine ammonia enzymes, hormones and enzymes that are involved in plant defense mechanisms as well.

Keywords: Electromagnetic, Systemic acquired resistance, PV X
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Combined Effects of Radiation and Nitrogen Limitations on Competition of Two
C4 Plants Foxtail Millet (Setaria italica L.) and Pigweed (Amaranthus albus L.)
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Introduction: Light is a vital component for photosynthesis and plays a significant role in the competitive
ability of plants. The nitrogen response of competing plants may be affected by radiation availability and
maximum potential growth rate, which determine N requirements. Shading reduces the light intensity, which
leads to changes in the morphology, physiology, biomass, grain yield and quality of crops. Finally, shading stress
delays flowering and decreases biomass and grain yield. Because photosynthesis is associated with dry matter
accumulation, and light is known to limit carbon accumulation and nitrogen content, understanding these
processes in weeds may provide insight as to their effects on crop production, help to predict their occurrence,
and ultimately provide the needed information for their management.

Materials and Methods: In order to evaluate foxtail millet competition with pigweed at different levels of
radiation and nitrogen, two separate experiments in split plot arranged in randomized complete block design with
three replications were conducted in 2015 at the Research Farm of Birjand University. Texturally, the soil was
loam, with 8.16 pH, 0.03% total N, 12 ppm available P and 250 ppm available K. The experiment was laid out in
a split-plot design with three replications having three shade levels (0, 41 and 75% shade) in main plot and three
pigweed density (0, 12 and 24 plant per meter square) in subplots in two separate experiments, one under
nitrogen application and the other without it. In 0% shade treatment, sunlight was allowed to fall over the millet
and pigweed without any barrier. In 41% and 75% treatments, the light levels in the form of PAR were reduced
using sheds nets. At the end of growth stage millet traits including plant height, spike length, peduncle length,
stem diameter, number of leaf, lodging, grain yield and biomass and pigweed traits such as plant height, number
of Lateral branches, number of seed per plant and biomass were measured. Data analyses were performed using
two-way analysis of variance (ANOVA) by SAS 9.1 software. Means of treatments were compared between
nitrogen, shade treatments and pigweed densities according to protected least significance differences (LSD) test
at the 5% level.

Results and Discussion: Nitrogen had a significant effect on all millet traits except for peduncle length and
biomass and also on pigweed height. Nitrogen led to significant increase in plant height, lodging percentage,
number of leaf, spike length and grain yield of millet and also pigweed height. Shading had a significant (P <
0.01) influence on millet lodging, spike length, stem diameter and grain yield but no significant effects were
observed on number of leaf per plant, plant height, peduncle length and biomass. Shading at level of 75%
increased millet lodging and its biomass and grain yield. With shading stress at its highest level, grain yield was
significantly (P < 0.01) reduced by 61% from 3.70 to 1.44 ton per ha. Shading significantly (P < 0.01) increased
pigweed height and reduced its number of seeds (P < 0.05), number of stem and biomass (P < 0.01). The effect
of pigweed density on grain yield (P < 0.05) and plant height and stem diameter was significant (P < 0.01). The
effect of pigweed density was also significant (P < 0.01) on pigweed height, its number of stem, number of seed
and biomass. Pigweed density of 24 plants per square meter led to 21% reduction in millet grain yield relative to
control. However, the interaction between nitrogen and pigweed density on millet traits was limited, and only
significantly (P < 0.05) affected stem diameter and grain yield. The interaction between nitrogen, shading and
pigweed density also significantly (P < 0.05) affected millet biomass.

Conclusions: This research provides information on how pigweed and foxtail millet respond to reduced
radiation and low nitrogen environments. Under low-radiation environments, pigweed produced less seeds that
would limit the replenishment of the next year’s seed bank. Therefore, production practices such as narrow rows
that reduce radiation availability would be helpful in reducing pigweed infestations. Once a dense canopy is
formed, vegetative growth and the reproductive potential of pigweed seedlings are severely restricted. A uniform
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dense crop canopy is of paramount importance in developing an integrated approach to control this weed
because any gaps in the canopy allowing light penetration will result in a rapid weed growth and prolific seed

production. Further, nitrogen deficiency seems to decrease weed competition ability and seed production leading
to less infestations.

Keywords: Interference, Morphological traits, Shading, Yield
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Allelopathic Effects of Sorghum (Sorghum bicolor L.) and Russian Knapweed
(Acroptilon repens L.) Aqueous Extract on Seed Germination Indices and
Enzyme Activity of Some Field Crops and Weeds
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Introduction: The loss of crop yield due to weeds is enormous. Potential yield reductions caused by
uncontrolled weed growth throughout a growing season have an estimated range of 45-95%, depending on
ecological and climatic conditions. Overusing synthetic herbicides may affect the environmental, human health
and food. Furthermore, increasing use of herbicides has resulted in a dramatic increment in the herbicide
resistance among weeds, and over 307 weed resistant biotype belonging to 183 species (110 dicots and 73
monocots) have been identified worldwide. Cultivating crops with allelopathic potential can reduce the
dependency on synthetic herbicides and increase crop yields. Sorghum (Sorghum bicolor L.) has been reported
as one of the most allelopathic crops extensively used as cover and smother crops and also incorporated in the
soil for weed suppression. Moreover, Russian knapweed (Acroptilon repens L.) has been shown to produce
phytotoxic compounds and plant growth inhibitors, which may contribute to its competitive behavior. The
phenomenon of allelopathy has been suggested to be one of the possible alternatives for achieving sustainable
weed management.

Materials and Methods: In order to evaluate the allelopathic effects of sorghum (Sorghum bicolor L.) and
Russian knapweed (Acroptilon repens L.) extract on seed germination indices and enzymatic activity of wheat
(Triticum aestivum L.), sugar beet (Beta vulgaris L.), common lambsquarters (Chenopodium album L.) and
redroot pigweed (Amaranthus retroflexus L.), an experiment was conducted as factorial experiment based on
randomized completely design with three replications in Faculty of Agriculture, University of Maragheh in 2016.
The investigated factors were four crops (wheat, sugar beet, common lambsquarters and redroot pigweed), shoot
aqueous extract (sorghum and Russian Knapweed) and aqueous extract concentrations at O (control), 5, 10 and
20% (m/v). Sorghum and Russian knapweed crops were collected during July 2016. The plants were taken to the
laboratory and kept fresh in a refrigerator. In addition, Kato-Noguchi et al., (17) method was followed for
extraction. Samples of the above-ground tissues (stems and leaves) of sorghum and Russian knapweed were
washed thoroughly with tap water and rinsed with distilled water. They were clipped and then passed through a 1
mm screen before storage in a refrigerator at 2 °C. Each 50, 100 and 200 g samples was extracted by soaking it in
1 L of distilled water at 24 °C during 24 h in a shaker. All extracts were filtered through two layers of cheese
cloth to remove fibers. Distilled water was also considered as the control treatment.

Results and Discussion: Results indicated that percentage and rate of germination, radicle and plumule
length, radicle dry weight, plumule dry weight, seedling dry weight and vigor length index of all crops decreased
significantly by increasing aqueous extract concentration of sorghum and knapweed. These results are in
agreement with those previously reported that the degree of inhibition increased by increasing extract
concentration. Using Russian knapweed aqueous extract, germination percentage was 12.62 percent greater than
sorghum aqueous extract. Moreover, inhibitory effect of sorghum aqueous extract on germination rate loss was
higher than that of aqueous extract of Russian knapweed. As to field crops, inhibitory effect of sorghum and
Russian knapweed extract on sugar beet was higher than wheat. Moreover, the effect of sorghum and knapweed
extract on radicle, plumule and seedling fresh weight loss of redroot pigweed and common lambsquarters
(weeds) was greater as compared with that on field crops (wheat and sugar beet). Increasing concentration of
sorghum extract decreased seed vigor indices of common lambsquarters and redroot pigweed by 83.36 and
87.15% relative to control, respectively. Activity of peroxidase and polyphenoloxidase enzymes was reduced
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and increased, respectively, as a result of an increment in extract concentration. Batish et al. (7) have
demonstrated that parthenin (Parthenium hysterophorus) impairs mung bean growth by affecting respiration,
protein content and activities of protease and peroxidase enzymes. The minimum value of plumule and seedling
length was observed for redroot pigweed and common lambsquarters weeds with application of 20% aqueous
extract of sorghum and Russian knapweed. The values of weed tolerance index (WTI) revealed that redroot
pigweed and common lambsquarters were more sensitive to aqueous extract of sorghum and Russian knapweed.
The WTI combines several individual measured parameters and ranges between 0 and 1. In this case, a low WTI
indicates a high susceptibility to biotic or abiotic stress originated from crop extracts.

Conclusions: Our results showed that aqueous extracts of sorghum and Russian knapweed had an inhibitory
effect on seed germination indices of wheat, sugar beet, common lambsquarters and redroot pigweed. It can be
also concluded that sorghum and Russian knapweed possess weed-suppressing ability and seem to be useful for
developing natural herbicides.

Keywords: Common lambsquarters, Polyphenoloxidase, Redroot pigweed, Seed vigor, Weed tolerance
index
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Introduction: Slender amaranth (Amaranthus viridis L.) and prostrate pigweed (Amaranthus blitoides S.
Watson) are two common weeds in vegetables and summer crop fields of Iran. The two Amaranthus species
have all the attributes required by ecologically successful annual weeds: rapid growth, early reproduction and
continuous seed production. Knowledge of the germination requirements of these weeds will helps determine the
proper conditions for germination and emergence and allow better management of them. Water and temperature
are determining factors for seed germination of weed. Both factors can, separately or jointly, affect the
germination percentage and germination rate. Water stress is one of the main constraints on plant growth and the
most common environmental stresses around the world. Water stress affects the different aspects of plant growth
and causes reduction and delay in seed germination. Seed germination of all plant species requires a minimum of
water to be absorbed and swelled and that is why osmotic potential should not be less than a certain amount.

Materials and Methods: Seeds were harvested from vegetable fields of Karaj. For breaking dormancy,
seeds were treated with concentrated sulfuric acid for two minutes. Two experiments were conducted at Islamic
Azad University, Science and Research Branch, Ecology lab, in 2016. First experiment was based on completely
randomized design with 4 replications . The seeds were treated with different temperatures (5, 10, 15, 20, 25, 30,
35, 40 and 45°C). Germination percentage and germination rate were measured and seed were considered to have

germinated with the emergence of the radical. Intersected lines model is used to determine the cardinal
temperature. Second experiment was conducted to determine the effects of simulated dry conditions (use PEG)
and temperature on seed germination of slender amaranth and prostrate pigweed. Exposure to polyethylene
glycol (PEG-6000) solutions has been effectively used to mimic drought stress with limited metabolic
interferences as those associated to the use of low molecular weight. Over a 21d period, germination was studied

in5, 10, 15, 20, 25, 30, 35, 40 and 45°C constant temperatures and water potentials of 0, -0.2, -.04, -.06, -0.8 and
-1.0 MPa. The number of 25 seeds were placed into petri dishes, then 10 ml of prepared drought solution was
added to each petri dishe. Petri dishes, then, were placed in germinator in circadian alternation of 12 h light and
12 h darkness, under 9 temperatures and a relative humidity of 65 %. Data were statistically analyzed using
analyses of variance in the SAS 9:1 software. Probabilities of significance were used to indicate significance
among treatments and interaction effects. FLSD (p<0.05) was used to make comparisons among treatments.

Results and Discussion: In the first experiment, analysis of variance showed that temperature had a
significant effect on seed germination percentage and germination rate. Base, optimum and maximum
temperatures were 14.37, 34.21, 44.50°C for slender amaranth; and 14.24, 31.65-19.67, 44.20 °C, for prostrate
pigweed respectively. At second experiment the of temperature and water potential on seed germination had a
significant effect. At all temperatures, germination percentage decreased with increasing water potential.
Germination percentage of prostrate pigweed was reduced by 50% in -0.52 MPa at 25°C, but germination
percentage of slender amaranth was reduced by 50% in -0.62 MPa at 25°C. Results showed that both species
began to germinate at 5°C, and germination was stopped at 40 and 45°C, respectively. Germination percentages
were higher at all treatment temperatures but cardinal temperatures were similar in two species. Values of Xso
were higher at all temperatures in slender amaranth. Slender amaranth could germinate by 9.24% in -1 MPa but
prostrate pigweed could not germinate in this water potential, which represents higher toleration of drought by
this species.

Conclusions: The ability to predict germination percentage expected at any temperature and water potential
has applications for weed management. To control weeds, understanding germination and emergence of weed
seeds helps predict their potential spread in new areas. Inter-specific differences in seed germination was found

in this experiment. The results of this study showed that slender amaranth and prostrate pigweed are drought
tolerant weeds and can germinate in temperature range of 5 to 40 °C, indicating their high adaptability for
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germination in subtropical and tropical areas but slender amaranth was more tolerate than prostrate pigweed and
had more potential invasion in to arid areas.

Keywords: Cardinal temperature, Intersected-lines Model, Sigmoid model, Weed
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Introduction: Citrus nematode is one of the most important damaging nematodes of citrus trees, spreading
widely in most areas under citrus planting causing dieback, the gradual decline of trees and crop decrease in
citrus orchards. Eighty citrus cultivars and species are sensitive to this nematode. From other nematode hosts, we
can refer to olive, fig, medlar, persimmon, pear and grapevine. Surveys Full filled in Mazandaran province is
indicative of the widespread of this nematode in citrus horticulture and the level of infection in some samples is
so high, thus it is necessary to use different ways of controlling this parasite.

Materials and Methods: This research was carried out for 2 successive years and the reaction of sin citrus
rootstocks including Citromelo, Poncirus, Sour Orange, Bakraee, Rough lemon and Off-type to citrus nematode
under controlled conditions in the greenhouse was evaluated. Three months years old plants of this rootstock
Were planted in completely random design with 5 replications in pots containing the population of 40 larvae per
cubic centimeter of soil and after six months, the level of infection of roots was investigated and then the most
tolerable rootstock for nematode was introduced on the basis of the least population of young females and adult
females injected in one gram of root volume.

Results and Discussion: Experiment results on the basis of LSD test in two successive years indicated that
there is a meaningful statistical difference between Citrumelo and poncirus Poncirus with the least population of
nematode of adult female on the root and other treatments the results show that sour orange and off-type
rootstocks are the most sensitive to citrus nematode, poncirus Poncirus and Citrumelo are the most tolerable to
nematode Bakraee and Rough lemon are in the biotype group with average tolerance (relatively sensitive) to
citrus nematode. Purpose of this research is to assess the sensitivity level of six citrus rootstocks including

Citromelo, Poncirus, Sour Orange, Bakraee, Rough lemon and Off-type some of these rootstocks are common
citrus rootstocks in the North and south citrus regions of the present time, therefore it is necessary to choose
appropriate rootstock. In addition to it, another purpose (aim) of this research is to assess tolerance of new off-

type biotype, produced from citrus breeding programs, to citrus nematode under greenhouse conditions in
comparison with Citromelo, Poncirus, Sour Orange, Bakraee and Rough lemon which are common citrus
rootstock in the North and South provinces of the country. Bakraee is one of the natural types of citrus used in
citrus regions of Fars, Hormozgan and Kerman as rootstock of mandarin and orange cultivars for many years.
Introductory surveys concerning Bakraee tolerance to coldness, the rot of crown and root, and diseases such as
Tristeza, Exocortis and Cachexia were carried out but its tolerance to citrus nematode has not surveyed yet.

Recent molecular surveys showed Bakraee relationship with Rough lemon beside, because of appearing
unknown disease of citrus trees decline on Bakraee rootstock from the beginning of 1389 in Jiroft mountainous
regions, doing etiology studies and investigating its tolerance to disease factors such as citrus nematode is of
great importance. Since this nematode is soil parasite and can live in the depth of soil, its chemical control is

very difficult. Despite the fact that one of the control methods of it is soil sterilization before citrus planting, but
because of increasing environmental risks and bad effects on human health, it is recommended that resistant
rootstocks such as Poncirus should be planted in the nematode soil. Also, it is necessary to control plants in
selling time from the aspect of infection and, if necessary, to sterilize infected plants in order to prevent infection
spread and build healthy orchards. Therefore regarding the fact that rootstocks of Poncirus and Citromelo are
resistant to Tristeza and gummosis and identifying their resistance to citrus nematode, so planting of these

1, 3 and 4- Assistant Professors, Horticultural Science Research Institute, Citrus and Subtropical Fruits Research
Center, Agricultural Research Education and Extension Organization (AREEQ), Ramsar, Iran

2- Graduated M.Sc. of Plant Pathology, Citrus and Subtropical Fruits Research Center, Ramsar

(*- Corresponding Author Email: Najmeh_banihashemian@yahoo.com)

5- Ph.D. Student of Plant Pathology, Kurdistan University



Journal of Plant Protection Vol 31, No 4, 2018 127

rootstocks in the North of the country can be effective in managing citrus nematode in infected areas. In fact,
investigating resistance of common rootstocks in the region and having access to resistance sources can be
regarded as a method for sanitation of plants and as a result for controlling this nematode and increasing yield in
the region. Also, the results of this survey can help horticulturists to introduce and produce appropriate
rootstocks in the south of the country.

Keywords: Citromelo, Nematode, Poncirus, Rough lemon, Sour orange
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