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Figure 1- Relationship between pigweed biomass and increasing dose of Imazethapyr herbicide described by standard dose-
response model
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Table 1- Parameter estimates of the relationship between Imazethapyr dose and pigweed biomass described by logistic
function
kg 25,/ Wo* EdS0 (e)** b *** R?
Bean cultivar
Akhtar s 468.7(21.2)*  22.5(3.4) 1.39(0.2) 0.95
Goli 5 407.4(20.3) 20.1(3.5) 1.5(0.33) 0.94

Intercropping bglx.  444.3(16.4)

238(25)  1.5(0.2) 0.96
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* Pigweed biomass with no herbicide ** Effective dose to decrease pigweed biomass by50% *** Slope of the curve
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Table 2- Parameter estimates of the relationship between Imazethapyr dose and lambsquare biomass described by logistic

function
ke 05! Wo*  Ed50 (e)** b**  R?
Bean cultivars
Akhtar 3! 90.22(4.4)* 63.2(4.06) 3.5(0.7) 0.90
Goli 5 85.7(2.5) 60.7(1.8) 6.6(0.87) 0.97
Intercropping byl  79.53(4.7) 60.1(4.4) 3.9(0.96) 0.88
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* Lambsquare biomass with no herbicide ** Effective dose to decreas lambsquare biomass by 50 *** Slope of the curve
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Figure 2- Relationship between lambsquarter biomass and increasing dose of Imazethapyr herbicide described by standard
dose-response model
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Table 3- Parameter estimates of the relationship between Imazethapyr dose and nightshade biomass described by logistic
function
byl @B,
Bean cultivars wo* EdS0 (e)** b R
Akhtar 3| 55.5(4.1) 62.7(8.1) 2(0.54) 081
Goli 5 47.4(2.3) 59.9(3.3) 4.95(1.06) 0.91
Intercropping bgle  49.3(2.5) 68.8(4.35) 4.02(0.93) 0.88

bi o sn Lo 00 & olow (630,70 (50395 Canj ualS cqa (%) piSlale 5L dyge ol Bpas oy olow (s3) 20 jy cile 0355 Canny ji
* Nightshade biomass with no herbicide ** Effective dose to decreas nightshade biomass by 50% ***Slope of the curve
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Figure 3- Relationship between nightshade biomass and increasing dose of Imazethapyr herbicide described by standard
dose-response model
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Table 4- Logistic equation parameters, the relationship between imazethapyr dose and grain yield

gl o5 Ed50** ()  (b) ##x  R?

Bean cultivars
Akhtar 3! 4478.5(296) 51.07(5.2) 22.6(4.1) 0.93
Goli J5 4216(187.8) 32.01(3.7) 18.3(3.3) 0.92
Intercropping b gz 4165(283.2) 41.2(5.7) 23.7(49) 0.90

# D9l 0 i b lacile s yjg 5l o yd B Lials el & aSaale g5 w3 Slas gSlas *

*Maximum yield, ** Dose of herbicide where the yield reaches 50 percent *** b is the slope of the curve *
Al go )bl gllas oind (LS sty S50 lacl
Values in parenthesis present standard errors
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Table 5- RYT in pure stand and intercropping of Goli (creeping) and Akhtar (upright) bean cultivars.

25 dpogi CBlL %0 25% 50% 75% 100% o9
Recommended dosag Weed free
RYT 1.03 1.03 0.94 0.95 0.87 1
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Figure 4- Effect of Reduced doses of Imazethapyr herbicide in pure stand and intercropping of Goli (creeping) and Akhtar
(upright) bean cultivars
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Table 6- Dominant rate of Goli to the Akhar in pure stand and intercropping of bean cultivars.

b dmogi ClAlE %0
Recommended dose

25%

50% 75% 100% <9

Weed free

Dominance index

0.01 0.02

-0.03 0.09 0.07 0.23
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Table 1- Soil properties tested before and after the implementation of soil solarization

SB Olaogas EC pH Nachle MgULCacdle SAR
. e (ds/m) g& (mMmol/L)os
Soil properties (mEqg/L) (MEg/L)
el s 72 78 43 32 10.75
(Before soil solarization)
2l 2 7.4 50 37 11.62

(After soil solarization)
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Table 2— Analysis of variance (mean squares) of the effects of soil solarization factors on the germination percentage in the
field, laboratory and decay of downy brome seed

(MS) Sl o (05ke

W asyie ) Jidler weyd oilglejl jd Jiailer weyd Al Jlg; 4oy

(S.0V) w31 Germination in field Germination in laboratory ~ Seed decay
" (d.f) (%) (%) (%)
(Block) <5, 2 2.81 5.48 3.11
Solarization times (T) _asobdl oloj mae 2 59.70™ 491.25™ 883.11"
Plastic layers (L) Ko 4Y slas 2 5209.92* 14382.81" 4432577
Burial depth (D) ;5> ses 3 11869.43" 2965.48" 5524.69""
TxL 4 70.59™ 21.25™ 112.88"
TxD 6 452.98™ 126.22™" 165.28™
DxL 6 2105.43" 4350.22™ 1983.06™
TxDxL 12 206.98™ 44.96™ 75.54"
(Error) U3 70 40.14 11.88 32.06

Kbl go doyd V5 0 Jloisl s 3 )3 ime g )b ime puf g & w9 w NS
", *and “"Non-significant and significant at %5 and %1 level of probability respectively
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Table 3— The Interactions between the three factors of burial depth, solarization times and number of layers of plastics on the
percentage of downy brome seed germination in the field

B oldl W Sy gy Burial depth (cm) (9 Ges
Solarization times (day) (Plastic cover)
0 5 10 15
(Uncovered) sals 2.66°° 76 81.332 66.66"
15 (1-1ayenay < 37.33Mg 32k 34,661k 37.33Nig
(2-layer) Y 4 26.660P 20 46.66°1" 42,669
(Uncovered) ssls gnop 76% 81.332 69.33%
30 (I-layeny < 12mmo 18.66™ 49331 49.33¢0
(2-layer) &Y gnop 14.66™ 520y 53.330
(Uncovered) sals 16mn 73.33% 76% 72%
45 (1-layer)ay 1.33 18.66'™ 45,331 60cd
(2-layer) &Y o gnop 46.66°0" 60
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Similar letters indicate a don’t have significant differences at the 5% probability level
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Figure 1- Interaction effects burial depth (0, 5, 10 and 15 cm of soil) and number of layers plastic of on the percentage of

downy brome seed germination in the laboratory .Columns with the same letter at least one least significant difference test
(FLSD) are not any significant difference in the level of 5% (The vertical lines indicate the standard error of the observed
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Table 4- The Interactions between the three factors of effects burial depth, solarization times and number of layers plastic of
on the percentage of downy brome seed germination in the laboratory

bS] We Seiwdly gy Burial depth (cm) 85 Ges
Solarization times (day) (Plastic cover)
0 5 10 15
(Uncovered) aals 97.332 22.66% 161 29.33¢
15 (1-layer)ay 0 0 18.66% 22.66%
(2-layer)aY 5 o] o ghi 16
30 (Uncovered) sals 922 21.33¢%f 14.669 24
(1-layen) Y 0i 0 5.33i 13.330"
(2-layer)4Y 4 0l o o 6.66'
(Uncovered) 1als 84v 22.66% 18.66%f 17.33¢00
45 (1-layer)aY 0l 0l o o
(2-layer)aY 5 o] o o 0

LSl ge oy O Jleis] pdass )0 Iy gixe BB pus onind (LS ylie g p>
Similar letters indicate a don’t have significant differences at the 5% level probability
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Figure 2- Interaction effects burial depth (0, 5, 10 and 15 cm of soil) and number of layers plastic of on the percentage of
downy brome seed decay .Columns with the same letter at least one least significant difference test (FLSD) are not any
significant difference in the level of 5% (The vertical lines indicate the standard error of the observed data)
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Table 5- The Interactions between the three factors of effects burial depth, solarization times and number of layers plastic on
the percentage of downy brome seed decay

bS] W Sy gy Burial depth (cm) 85 Ges
Solarization times (day) (Plastic cover)
0 5 10 15
(Uncovered) als om 1.33m 2.66m 4im
15 (1-layer)ay 62.671 68ef 46.67"9 40k
(2-layer)aY 4 73.33¢% 80 45,33k 41,33k
(Uncovered) sals om 2.66!m 4lm 6.66'm
30 (I-layen 4y < 88be 81.33« 45,33k 37.33k
(2-layer)4Y 5 928 85.33¢d 48N 40k
(Uncovered) sals om 4im 5.330fg 10.67'
45 (1-layer) Y <, 98.672 81.33¢d 54,67 40k
(2-layer)4Y 5 1002 92:b 53.33i 44i
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Similar letters indicate a don’t have significant differences at the 5% probability level
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Table 6- Analysis of variance (mean squares) of the effects of solarization times, plastic layer and burial depth on the
germination rate on downy brome seed

Ol @l @Milazys ()53 54 Fiailen Caspu
(8.0.V) (d.f) Germination rate (Seed per day)
Solarization times (T) 23cUdl oyl e 2 5.99"
Plastic layers (L) S 4Y slas 2 106.85™
Burial depth (D) 8> ges 3 15.84™
TxL 4 0.24m
TxD 6 1.14™
DxL 6 25.83™
TxDxL 12 0.77"
(Error) U3 72 0.14

28l o oyd O Jleas! gdaw )3 I3 xe g I3 me pé iy 4 ™

" and *"Non-significant and significant at %5 level of probability respectively
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Table 7- The Interactions between the three factors of effects burial depth, solarization times and number of layers plastic
effects on the germination rate of downy brome seed in the laboratory

bS] e Sy yimdgy Burial depth (cm) 85 Ges
Solarization times (day) (Plastic cover)
0 5 10 15
(Uncovered) sals 8.61° 2.17¢% 1.72¢f 2.83¢
15 (I-layenay < o 0 1,94 2. 25¢te
(2-layer) &Y 5 0 0 0.889" 1.63¢
(Uncovered) sals 6.89° 20e 1.37% 2.36¢
30 (I-layeny < 0 0 0.61" 1.361
(2-layer)4Y 4 0 0 0 0.83¢n
(Uncovered) sals 6.43° 2.25% 1.940f 1.88%f
45 (1-layer)4Y &, 0 ] ] 0
(2-layer)4Y 4 0l ] o] 0
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11- Convolvulus arvensis L.
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1- Ipomoea hederacea var. integriuscula
2- Setaria feberi Herrm.

3- Imperata cylindrica (L.) Beauv.

4- Sorghum bicolor (L.) Moench
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1- Residual Sum of Squares
2- Lack-of-fit test
3 Additive Dose Model (ADM)
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Table 2- Doses required of nicosulfuron plus rimsulfuron in mixture with 2,4-D plus MCPA in various fixed-ratio binary

mixtures for 50 and 90% reduction in redroot pigweed (Amaranthus retroflexus L.) aboveground dry matter at four-to
six-true leaf stage
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1S il DY o
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Herbicide Mixture ratio EDx EDwo
liswp! + 62,9995 .
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Oyt ¥ 09)98l5msSs 0:100 22.33 (6.70) 266.94 (99.01)
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Figure 1- Dose-response curves of 2,4-D + MCPA and nicosulfuron + rimsulfuron applied alone or in different mixture

ratios on redroot pigweed at the four- to six-true leaf stage. Mixture ratios has been shown based on 2,4-D + MCPA
ratio in mixture
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Figure 2- Isoboles and data for fixed-ratio binary mixtures of 2,4-D + MCPA with nicosulfuron + rimsulfuron at the EDso (#)
and EDgo (<) response levels. All treatment in mixture ratios were done with commercial formulations using redroot pigweed

as test plant. Bars indicate 95% confidence intervals for the estimated EDso and EDgo doses. The doses have been scaled, so
that the doses of the herbicides applied separately are 1.0
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9- Lamium amplexicaule
10- Carduus nutans

11- Descurainia Sophia
12- Alopecurus pratensis
13- Lactuca scariola
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1- Metsulfuron-Methyl + Sulfosulfuron
2- Bromoxynil

3- Clodinafop-Propargyl

4- Lolium

5- Metolachlor

6- Zea mays

7- Alachlor

8- Atrazine
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Figure 1- Intraction of residue, herbicide and dose on weed dry weight
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Table 1- Differential lines for identifying sunflower rust physiological races and their reaction pattern

she! gl & sy
Reaction to main races
Line 4 A B D
Prodovic + + + + +
HA-335 + + + + + + + +
803_1 < < < S S S S S
RHA-265 - § § § § § § §
QHP1 S S S S S S S S
P-386 - - - - + - - -
HA-R1 - - - - + - + -
HA-R2 - - - - - - + +
HA-R4 - - - - - - - +
by e S s s s S S $ $ $
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Table 2- Reaction of sunflower differential lines to rust isolates (Kh: Khoy and G: Golidagh)
balas Isolates

A1 ¥ Differential line

G1 G2 Khil Kh2 Kh3

Prodovic S S S S S
HA-335 S S S S S
803-1 S S S S S
RHA-265 R R S S S
QHP1 R R S S S
P-386 R R R R R
HA-R1 R R R R R
HA-R2 R R R R R
HA-R4 R R R R R

R: Resistance; S: Susceptibility

ScrY (59, S5 band (o lwld (315 9 (GO g KH iy saslas)  G1, Khl 3¢90 slaaslas) aglas o5 )l -Y Jgaa
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Table 3- Pathogenicity of sunflower rust isolates (present Khl, G1), isolates 300 and 302) and identified races on standard
differential lines

Differential line* . Differential line**
awulos aslia b of5 Race/Representative isolate

TN SB18 Y
1 2 3 4 A B C D KH GO Kh Gl
S$37-388 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 Prodovic
CM90RR o 2 o0 2 0 2 2 2 2 2 ? ?
1 1 1 1 1 1 1 1 1 1 1 1 HA-335
MC29 0o 0 4 4 0 0 0O 4 0 O ? ?
2 2 2 2 2 2 2 2 2 9 + + 803-1
P-386 o 0 o0 o0 1 0 0 0 0 © ?
? ? ? ? ? ? ? ? ? ? - - P-386
HA-R1 o 0 o0 ©0 2 0 2 0 0 © ? ?
o 0o o ©o0 0 0 0 0 0 © 0 0 HAR-1
HA-R2 0o 0 o0 0O 0 0 4 4 0 O ? ?
o 0o o0 o0 0 0 0 0 o0 © 0 0 HA-R2
HA-R3 o 0o o0 o0 0 1 0 1 0 o0 ? ?
2 2 2 2 2 2 2 2 2 9 + - QHP1
HA-R4 o 0o o o 0 0 0 0 o0 2 ? ?
o 0o o0 o0 0 0 0 0 0 © 0 0 HA-R4
HA-R5 o 0 o0 o0 0 0 0 0 0 © ?
2 2 2 2 2 2 2 22 9 + - RHA-265

Race triple code 100 300 500 700 130 305 364 747 300 302 #300 #302 Race triple code
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0: Rsistance; 1,2, and 4: Susceptibility
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Table 4- Reaction of Iranian sunflower hybrids to rust physiological races under controlled conditions

i gij Genotype uiiS15 Reaction
PCP Race 302 PCP Race 300
Barzegar (CMS19*R-1031) 0.5 HR 0.5 HR
Ghasem (CMS1221/1*R-14) 0.5 HR 2 S

PCP: Pustul Coverage Percentage; HR: Highly Resistant; S: Susceptible

Table 5- Reaction of sunflower restorer lines against rust disease physiological races under greenhouse conditions

«g3; Genotype LS1s Reaction
PCP Race 302 PCP Race 300
R-14 0.5 HR 2 S
R-43 0.5 HR 0.5 HR
R-217 2 S 2 S
R-232 2 S 2 S
R-864 2 S 2 S
R-1031 0.5 HR 0.5 HR
R-N1-72 2 S 0.5 HR

PCP: Pustul Coverage Percentage; HR: Highly Resistant; S: Susceptible

B J S8 byl g 3 K55 g3l &y LT (iSTy 5 45l 8 (T gladig ST - Jgar
Table 6- Single plants of sunflower Gabor cultivar and their reaction to rust races under controlled conditions

«wigij Genotype oS19 Reaction
PCP Race 302 PCP Race 300
Ga-424 0 IM 2 S
Ga-425 2 S 0.5 HR
Ga-426 2 S 2 S
Ga-429 2 S 2 S
Ga-430 2 S 2 S
Ga-431 0.5 HR 2 S
Ga-432 2 S 2 S
Ga-436 2 S 2 S
Ga-437 2 S 2 S
Ga-440 0.5 HR 2 S
Ga-443 2 S 2 S
Ga-444 2 S 2 S
Ga-445 0.5 HR 0.5 HR
Ga-446 0.5 HR 2 S

PCP: Pustul Coverage Percentage; HR: Highly Resistant; S: Susceptible; IM: Immune
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Table 1- Sequences of primers used for RAPD (SBS Gentech Company)

(Sequence)5’_3" youlys Jlgf

(Primers) you! s  coluw!

AGT CAGCCAC
AAT CGGGCT G
TTCCGAACCC
GTTTCGCTCC
TGATCCCTGG
CATCCCCCTG
TGCTCTGCCC
TTC GAGCCAG
GAT GACCGCC
GTCCCGACGA

SBSA-03
SBSA-04
SBSA-15
SBSB-01
SBSB-02
SBSB-03
SBSB-06
SBSC-01
SBSC-05
SBSC-07

RAPD SWisG jd 05wl 3590 (41 a0l =Y Jouo
Table 2- Thermo cycler program used for RAPD

(Stage) al> yo (Temperature) %> (Time)glo;  (Number of cycles) JSuw 3laes
(sl s3lw =il plInitial denaturation 94 5 min 1
(3\ls ol ) Denaturation 94 1 min 35
(JL=shAnnealing 36 1 min 35
(4~ 59)Extension 72 2 min 35
(2l 4~ ) Final Extension 72 10min 1
(,14%) Storage 4
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Table 3- Fusarium isolates recovered from cucumber infected to wilt, stem and root rot

gy 5w ag,S  alis)low padle sadlaa g, Je ) S 35lqen Joxo Al o5
VCG Disease index Isolated fungus  Cucumber cultivar Place of sampling Isolate code
A vH Forc Zohal J»; daryacheh sl > F1
A +H Forc Zohal i>; Daryacheh 4L, F2
A H Forc Royal Jus, Chaman ;yes F3
- - AP Fusarium sp Royal Jus, silo gl F4
- - o Fusarium sp Green magic oo ()5 Sil0 gl F5
A yH Forc Gavrish iy ,45 band saraji sl su  F6
B yM Forc Gavrish s 48 band saraji sl s F7
B H Forc Royal Ju,, band saraji sl an  F8
A wH Forc Royal s, band saraji sy & F9
C H Forc Royal Jus, Hokerd »,5ga F10
A M Forc Royal Ju,, Tomgavan s 5 F11
A v Forc Royal by, Tomgavan osls 5 F12
A v M Forc Royal Ju,, Tomgavan s 5 F13
- - ™ Fusarium sp Royal Jus, Tom gavan 35 »5  F14
A ¥H Forc Royal by, Tomgavan osl5 5 F15
- v Foc Gavrish i ,48 Tom gavan .5 »5  F16
- YH Foc Gavrish i, Tomgavan .5 5 F17
C YH Forc Neda 1 band saraji >l 1 F18
A yH Forc Neda |y band saraji sl s F19
- M Foc Royal Jus, band saraji sy  F20
- v Foc Royal Ju,, band saraji sl sy F21
C H Forc Royal Ju,, Silo ol F22
A ¥ Forc Royal s, Jangal abad sUl JSis  F23
A wH Forc Royal Jus, Jangal abad sUi JS»  F24
A \t Forc Royal Jus, Jangal abad sUi JSi>  F25
B vH Forc Zohal J»; dowlat abad sblcdss  F26
B wH Forc Royal Jus, Daryacheh L, F27
B yH Forc Royal Jus, Daryacheh asl,> F28
A wH Forc Royal s, dowlat abad sticlss  F29
A s Forc Negin ;. Bager abad L] ,3, F30
A y M Forc Zohal »; Bager abad sUi 3L F31
- H Foc Zoha J; Bager abad L] 3L, F32
- v M Foc Halil |l band saraji >l su  F33
A yH Forc Zohal »; band saraji >l s F34
A ¥ Forc Zohal »; band saraji sl F35
B v oM Forc Royal s, band saraji sl 5 F36
A L Forc Zohal »; band saraji sl s F37
B v M Forc Royal Jb,, band saraji >l x  F38
A yH Forc Royal Jus, silo gl F39
B H Forc Royal Jbs, Karim abad sUl,s  F40
A A Forc Halil Jangal abad sUf J%i>  F41
A v M Forc Zohal J>; Bager abad L] 3, F42
A yH Forc Royal Jb,, Silo ol F43
A v Forc Negar ,I5 Bager abad L] 3, F44
C v M Forc Royal s, Dasht koch g5 cas  F45
- - - Royal Ju,, chineh a.» F46
- - - Royal Ju,, Chineh s> F47

8 llen H dangio alislon =M s alilen =L sl oaiiplsl oty 6)85k | i)l 5e)l = -
VCG= Vegetative Compatibility Group, Foc=Fusarium oxysporum f. sp. cucumerinum, Forc= Fusarium oxysporum f. sp.
radicis- cucumerinum
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Figure 1- Fusarium stem and root rot of cucumber (a, b) orange stripe (c)
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Table 2- Weeds functional groups in Pistachio orchards of Kerman county

Functional groups

No. Family Weed specie Vegetative Photosynthetic Life
@, 03lg5ls a2 cile a5g8 form pathway cycle
9y S5 (S w58 o SN A
1 Asteraceae Acroptilon repense D Cs P
2 Asteraceae Achillea wilhelmsii D C; P
3 Asteraceae Lactuca serriola D C; A
4 Asteraceae Tragopogon graminifolius D Cs A
5 Asteraceae Sonchus sp. D Cs A
6 Asteraceae Carthamus oxyacantha D Cs A
7 Asteraceae Centaurea bruguierana D Cs A
8 Asteraceae Cichorium intybus D Cs A
9 Asteraceae Launaea capitata D Cs A
10 Asteraceae Launea acanthodes D Cs A
11 Asteraceae Senecio vulgaris D C3 A
12 Asteraceae Scorzonera tortuosissima D C; P
13 Poaceae Cynodon dactylon M C, P
14 Poaceae Phalaris minor M C, A
15 Poaceae Hordeum murinum M C, A
16 Poaceae Sorghum halepense M C, P
17 Poaceae Lolium sp. M Cs A
18 Poaceae fatua Avena M Cs A
19 Poaceae Bromus tectorum M Cy A
20 Poaceae Bromus danthoniae M C,4 A
21 Poaceae Tragus racemosus M Cs A
22 Poaceae Setaria sp M C, A
23 Chenopodiaceae Atriplex sp. D Cs P
24 Chenopodiaceae Salsola kali D C, A
25 Chenopodiaceae Salsola sp. D C, A
26 Chenopodiaceae Kochia scoparia D Cs A
27 Chenopodiaceae Chenopodium album D Cs A
28 Chenopodiaceae Suaeda sp. D Cs A
29 Chenopodiaceae Anabasis sp. D Cs A
30 Chenopodiaceae Salsola incanescens D Cs A
31 Fabaceae Alhagi camelorum D Cs P
32 Fabaceae Glycyrrhiza glabra D Cs P
33 Fabaceae Prosopis farcta D C3 P
34 Fabaceae Medicago sativa D C3 P
35 Fabaceae Sophura alopecuroides D Cs P
36 Fabaceae Melillotus officinalis D Cs A
37 Fabaceae Vicia villosa D Cs P
38 Zygophyllaceae Zygophyllum fabago D - P
39 Zygophyllaceae Peganaum harmala D Cs P
40 Zygophyllaceae Tribulus terrestris D Cs A
41 Brassicaceae Descurainia sophia D Cs A
42 Brassicaceae Cardaria draba D C; P
43 Convolvulaceae Convolvulus arvensis D C; P
44 Convolvulaceae Cressa cretica D C; P
45 Polygonaceae Polygonum aviculare D Cs A
46 Polygonaceae Rumex crispus D Cs P
47 Amaranthaceae Amaranthus retroflexus D C, A
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No. Family Weed specie Vegetative Photosynthetic Life cycle
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48 Apocynaceae Cynanchum acutum D CAM P

49 Boraginaceae Anchusa strigosa D Cs A

50 Caryophyllaceae Vaccaria pyramidata D Cs A

51 Cuscutaceae Cuscuta sp. D Cs P

52 Cyperaceae Cyperus routundus M Cy P

53 Malvaceae Malva neglecta D Cs P

54 Portulacaceae Portulaca oleracea D Cy A

55 Solanaceae Hyoscyamus pusillus D Cs P

56 - Londosia eriantha - - -

57 Plantaginaceae Plantago lanceolata D Cs P

M: Monocotyledon («J <) ; D: Dicotyledon (4 43); A Annual (4l <) ; P: Perennial (Jls 1)
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Table 3- Estimated parameters in weeds of pistachio orchards in Kerman county

Weed specie U F MFD Al RU RF RD A
s le &g8

Achillea wilhelmsii 065 526 0.02 5.92 015 035 0.01 051
Acroptilon repense 4581 78.95 14.03 13879 1050 5.23 12.75 28.48
Alhagi camelorum 2452 6316 147 8914 562 418 133 11.13
Amaranthus retroflexus  6.45 3158 1.72 3975 148 209 156 5.13
Anabasis sp. 065 526 012 6.03 015 035 011 0.60
Anchusa strigosa 0.65 526 0.04 5.95 0.15 035 004 053
Atriplex sp. 4323 73.68 1224 12915 9.91 488 11.11 25.90
Avena sp. 258 1053 0.78 1389 059 0.70 071 200
Bromus danthoniae 129 1053 0.04 1186 030 0.70 0.04 1.03
Bromus tectorum 0.65 5.26 0.04 5.95 0.15 035 0.04 0.53
Cardaria draba 1355 36.84 182 5221 311 244 166 7.20
Carthamus oxyacantha 194 1579 0.07 1779 044 105 0.06 155
centaurea bruguierana 065 526 0.04 5.95 015 035 0.04 053
Chenopodium album 1484 4211 291 5985 340 279 264 883
Cichorium intybus 129 1053 013 1194 030 070 011 111
Convolvulus arvensis 27.74 8421 596 11791 6.36 557 541 17.35
Cressa cretica 6.45 2632 202 3479 148 174 184 5.06
Cuscuta sp. 516 36.84 019 4219 118 244 0.17 3.79
Cynanchum acutum 774 2105 313 3192 178 139 284 6.01
Cynodon dactylon 18.71 7895 17.18 11484 429 523 1561 2513
Cyperus routundus 387 1053 161 1601 089 070 147 3.05
Descurainia sophia 839 2632 126 3596 192 174 114 481
Glycyrrhiza glabra 1290 4211 203 57.04 296 279 184 7.59
Hordeum murinum 39.35 89.47 1565 14448 9.02 592 1422 29.16
Hyoscyamus pusillus 129 1053 0.07 1188 030 0.70 0.06 105
Kochia scoparia 6.45 3684 200 4529 148 244 182 574
Lactuca serriola 1419 5789 224 7433 325 383 204 912
Launea acanthodes 0.65 526 0.04 5.95 015 035 0.04 053
Launaea capitata 129 526 0.03 6.59 030 035 0.03 0.67
Lolium sp. 387 1579 036 2003 089 1.05 033 226
Londosia eriantha 0.65 526 0.02 5.93 015 035 0.02 052
Malva neglecta 194 1579 016 1789 044 105 015 164
Medicago sativa 452 2105 089 2646 1.04 139 081 323
Melillotus officinalis 0.65 526 0.02 5.93 015 035 0.02 0.52
Peganaum harmala 452 3684 023 4159 104 244 021 3.69
Phalaris minor 9.68 4737 287 59.92 222 314 261 797
Plantago lanceolata 452 2632 086 3169 1.04 174 0.78 356
Polygonum aviculare 1548 5789 150 7488 355 383 136 874
Portulaca oleracea 258 1579 0.35 18.72 059 105 031 1.95
Prosopis farcta 2632 839 423 0.56 174 192 3532 0.62
Rumex crispus 1579 258 1.70 0.06 1.05 059 1844 0.07
Salsola incanescens 1053 065 1.03 0.19 0.70 0.15 1138 0.21
Salsola kali 47.37 1097 7.12 1.47 314 251 5995 1.62
Salsola sp. 2105 516 294 0.36 139 118 26.61 0.40
Senecio vulgaris 526 0.65 0.57 0.08 035 0.15 599 0.08
Setaria sp. 1053 129 180 0.80 070 030 1270 0.88
Scorzonera tortuosissima  5.26  0.65  0.57 0.08 035 015 599 0.08
Sonchus sp. 1053 129 1.06 0.07 070 030 1189 0.07
Sophura alopecuroides 3158 1226 6.21 1.31 209 281 4528 144
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Weed species U F MFD Al RU RF RD RA

5o dils S
Sorghum halepense 1053 387 403 245 070 0.89 17.09 2.69
Setaria sp. 1053 129 180 080 0.70 030 12.70 0.88
Scorzonera tortuosissima 526  0.65 057 0.08 035 0.15 5.99 0.08
Sonchus sp. 1053 129 106 0.07 0.70 030 11.89 0.07
Sophura alopecuroides 3158 1226 6.21 131 209 281 4528 144
Sorghum halepense 1053 387 403 245 0.70 0.89 17.09 2.69
Suaeda sp. 2632 581 536 229 174 133 3464 252
Tragopogon graminifolius 4737 9.03 6.48 127 314 207 5780 1.40
Tragus racemosus 526 065 053 004 035 015 595 0.04
Tribulus terrestris 1053 258 217 088 0.70 059 14.08 0.97
Vaccaria pyramidata 526 065 053 004 035 015 595 0.04
Vicia villosa 526 065 076 0.27 035 015 6.20 0.29
Zygophyllum fabago 36.84 774 467 045 244 178 4508 0.50

uniformity (U), frequency (F), mean field density (MFD), abundance index (Al), relative uniformity (RU), relative frequency (RF),
relative density (RD) and relative abundance (RA)
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Figure 1- Dendrogram of cluster analysis of 57 weed species in pistachio orchards of Kerman county
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Table 1- Barley cultivars used for resistance evaluation, their spike types, growth habit and origin

axllls 3y90 9o o,l Olasuin
Characteristics of barley cultivars

3, ey Al s ) o sl
No. Cultivars Spike type  Growth habit Origion
1 Emir 2-rows Spring Netherlands
2 Asterix 6-rows Winter France
3 Makouee 6-rows Winter Itlay
4 Dasht 2-rows Facultative France
5 Arass 2-rows Spring Netherlands
6 Bancroft 2-rows Spring USA
7 Fasih 6-rows - -
8 Walfajre 6-rows Facultative Egypt
9 Sahand 2-rows Facultative ICARDA
10 Abidar 2-rows Facultative ICARDA
11 Rihane 6-rows Winter ICARDA
12 Karron 6-rows Facultative USA
13 Yousef 6-rows Spring ICARDA
14 Jonob 6-rows Facultative CIMMYT
15 Shirin 6-rows - -
16  Torkaman 6-rows Spring ICARDA
17 Zarjow 6-rows Winter Iran
18 Bahman 6-rows Winter ICARDA
19 Sina 6-rows Facultative -
20 Kavir 6-rows Facultative USA
21 Eram 6-rows Winter Iran
22 D10 6-rows - -
23 Shori-4 6-rows - -
24 Shori-5 6-rows - -
25 Fajre 30 6-rows Facultative -
26 Nosrate 6-rows Facltative Iran
27 Topper 6-rows Spring Netherlands
28 Afzal 6-rows Facultative Iran
29  Goharjow 6-rows Facultative Iran
30 Torsh 6-rows - -

*= Spring= o)l , Winter= sk, Facultative= (.l
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Table 2- Pathotypes of barley and wheat yellow rust used in evaluation of seedling resistance

1 P58 )lont Jg0 8
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No. Isolate Pathothype Host Aviulence/Virulence formula Origion
1 92-4 PSH-51 Barley 2,3,4,6,8,9,10,11,12/1,5,7 (Fars) _,l (Pasargad)ss Ll
5, olelys ((Neyshabur) glas
2 92-8 PSH-84 Barley  2,3,4,8,9,12/1,5,6,7,10,11 (s ol (Neyshabur) 52,
(Khorasan Razavi)
3 92-27 PSH-85 Barley 2,3,567,8,9,10,12/1 4,11 (Ardebil) Jos,! (Ardebil) Ju)!
West ¢ bub,d (Miandoab) Clgsle
4 92-36 PSH-89 Barley 2,3,4,6,7,8,9,11/1,5, 10, 12 Jop bl ) -
(Azerbaijan
5 92-51  6E150A+,Yr27  Wheat - (Fars) ., (Zarghan) .&,;

*= Based on the results of Safavi et al. (2014)
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Table 3- Description of host reaction and seedling infection types in resistance evaluation against yellow rust

3
Infection type
Olizee Pl (32e) (oSSl (5 Lais ) ol LAy
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Table 4- Results of seedling and adult plant reactions against pathotypes of barley and wheat yellow rust
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Results of seedling reaction to pathotypes of barley and
wheat yellow rust

PS5 3,5 S5 gl

3,3 K5 sbewgl
5207 ) SETE S Wheat yellow rust

Barley yellow rust pathotypes

FH(V1PA) glas, e byl b
The results of field- based assessment

patjotype
. Syl s S wad 39l oy
L CUL pet PSH pe- pen 6EL50A®, Y127 meton s Cotfcimol
type FRS infection
1 Emir 0 0 0 0 0 R 1 0.2
2 Asterix 5 0 0 0 0 R 1 0.2
3 Makouee 4 4 2 0 0 R 1 0.3
4 Dasht 5 7 0 2 0 M 30 18
5 Arass 0 0 0 0 0 M 30 18
6 Bancroft 0 4 0 7 0 MS 20 16
7 Fasih 8 7 0 7 0 M 30 18
8 Walfajre 5 8 8 7 0 MS 40 32
9 Sahand 9 9 9 9 0 MS 40 32
10 Abidar 9 9 8 8 0 MS 40 32
11 Rihane 6 7 7 7 5 MS 40 32
12 Karoon 7 8 7 7 0 MS 50 40
13 Yousef 8 7 0 8 0 MS 40 32
14 Jonob 8 7 7 2 0 MS 50 40
15 Shirin 9 0 6 0 0 MS 60 48
16 Torkman 8 8 0 5 0 MS 50 40
17 Zarjow 0 8 0 0 3 MSS 50 45
18 Bahman 9 8 0 7 0 MSS 50 45
19 Sina 9 8 0 0 0 MSS 60 54
20 Kavir 0 7 0 6 3 MSS 60 54
21 Eram 9 8 7 8 7 MSS 70 63
22 D10 7 8 0 0 0 S 60 60
23 Shori-4 7 9 7 7 3 MSS 40 36
24 Shori-5 7 8 0 5 0 S 60 60
25  Fajre 30 7 0 0 0 0 MR 20 8
26 Nosrate 9 7 5 6 0 MSS 60 54
27 Topper 7 7 7 7 0 S 60 60
28 Afzal 9 8 7 7 9 S 70 70
29  Goharjow 7 9 0 7 0 S 90 90
30 Torsh 9 7 7 7 0 S 100 100
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Figure 2- Classification of barley cultivars based on their seedling and adult plant reactions to pathotypes of barley and
wheat yellow rust using cluster analysis
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Table 1- The type, percent and retention index essential oil leaf Vitex pseudo negundo

Number oyl Ol 5 gy 5134 L3 Retention index 2, Percent
Type compounds
1 Tricyclene 918 0.065
2 a-Thujene 926 0.225
3 a-Pinene 936 16.378
4 Camphene 946 0.222
5 Sabinene 971 3.205
6 b-Pinene 975 0.644
7 Myrcene 988 1.744
8 a-Phellandrene 1004 0.756
9 a-Terpinene 1015 0.403
10 p-Cymene 1022 0.850
11 Limonene 1026 9.720
12 b-Phellandrene 1029 0.997
13 1,8-Cineole 1030 0.288
14 (2)-b-Ocimene 1034 0.093
15 (E)-b-Ocimene 1044 0.278
16 g-Terpinene 1055 0.510
17 cis-Sabinene hydrate 1063 0.124
18 Terpinolene 1086 0.985
19 Linalool 1097 0.979
20 trans-p-Mentha-2,8-dien-1-ol 1117 0.188
21 a-Campholenal 1123 0.101
22 cis-p-Mentha-2,8-dien-1-ol 1131 0.084
23 trans-Pinocarveol 1135 0.534
24 cis-Verbenol 1141 0.256
25 Pinocarvone 1159 0.270
26 Terpinene-4-ol 1174 0.640
27 a-Terpineol 1188 1.644
28 Citronellol 1225 0.379
29 Methyl citronellate 1257 0.125
30 Bornyl acetate 1282 0.641
31 Methyl geranate 1321 0.608
32 a-Terpinyl acetate 1347 22.007
33 neo iso-Dihydro carveol acetate 1360 0.391
34 7-epi-Sesquithujene 1387 0.668
35 (E)-Caryophyllene 1419 11.724
36 trans-a-Bergamotene 1433 2.178
37 (2)-b-Farnesene 1441 4.718
38 a-Humulene 1450 0.671
39 (E)-b-Farnesene 1453 1.322
40 g-Curcumene 1476 0.567
41 b-Selinene 1484 1.137
42 a-Selinene 1490 0.377
43 b-Bisabolene 1505 0.676
44 b-Curcumene 1511 1.065
45 b-Sesquiphellandrene 1520 1.150
46 (E)-Nerolidol 1560 0.223
47 (32)-Hexenyl benzoate 1566 0.185
48 Caryophyllene oxide 1578 1.612
49 epi-a-Cadinol 1636 0.668
50 b-Eudesmol 1646 1.649
51 a-Eudesmol 1648 0.382
52 epi-b-Bisabolol 1666 0.357

53 a-Bisabolol 1679 1.244
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Figure 1- The chromatogram of analysis essential oil leaf Vitex pseudo negundo
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Table 2- Analysis of variance (mean square) for studied traits

g jpdle g4 g 9,50 azasyy uill clilé il zolaw ]
09 pbes ) S iy (Sialer Co ) Jgi2) 9 3 ixe

i @l 4, il we Sl Copw daady, b ardle b SS9 ek padle
S.0.v ‘53‘57 Germination Germination rate Radicle Plumule awals aals
df percentage length length Seedling Seedling vigor
dry weight index
S 3 69.10 ™ 23.94 ** 1.821m 20.02 * 1.10m 4.60m
Repeatlication
bl 4 388.8 ** 13.08 ** 5905.2 ** 5603.6%* 140" 13517 **
Essential oil
5 ypoile 1 2523.6 ** 96.75 ** 210.7 ** 159.5 ** 38.5 ** 1323.4 **
Weeds
5 pcile xuilul 4 1261.2 ** 45.2 ** 756.8 ** 712.2 ** 17.5** 2199.1%*
Essential oilx
Weeds
s 30 43.7 0.91 3.99 6.04 0.66 4.9
Error
i e g _ 9.5 11.93 9.2 12.6 12.3 7.3
cV (%)

ogime pas g doyd N 9 0 Jlaisl o )3 5 e )i 4 NS g e it
w3 ,% and ns is significant at the 5 and 1 percent probability level, respectively and non-significant
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Table 3- The comparison of the mean interactions weeds type and oil concentration leaf Vitex pseudo negundo on germination

percentage, germination rate, radicle length, plumule length, seedling dry weight and seedling vigor index of Malva neglecta

and Secale montanum

jrdle owilwl clilé il S Job Job SWS Bj9 iy o L
Weeds (4 53 05) (e 2) il Y agadl el alS
Essential (?Il Germination (o 5 s) (0 sko) (3o ko) (255 o) .Seed.llrzjg
concigflr)atlon (percent) Germination Radicle Plumule See_dling dry vigor index
rate (Seed length length weight (mg)
per day) (mm) (mm)
als 87.6a 10.9 be 126¢e 13.7e 9.4a 23.1ef
S iy Control
Malva 250 82.7 ab 10.1 cd 114e 129e 8.7a 20.1f
neglecta 500 81.3ab 9.6cd 73f 11.3 ef 6.1b 152 ¢
1000 496 c 4.4 ef 4.41g 10.5fg 40cd 7.2h
2000 28.3d 1649 229 7.2f 2.9d 25i
Sgls RS 87.6a 129a 43.6 a 452 a 92a 778a
Secale Control
montanum 250 83.0ab 12.1ab 411a 448 ab 8.4a 71.3b
500 76.6 ab 9.1d 37.3b 40.6 b 6.7b 59.7¢
1000 71.0b 6.1le 31.0¢c 35.0¢c 5.2 bc 44.8d
2000 473 ¢ 3.3f 25.3d 26.6d 3.7d 24.7e

U)o )d O sl paws jd 4SSl O?"):‘ b o)l gime OMBI gt o 50 S yidio B> gl)b o1k
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level
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Table 2- Results of clustering of plants
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Inhibitory Percentage of  Inhibitory Percentage Inhibitory Percentage of  Inhibitory Percentage S e §
hypocotyl growth of radicle growth hypocotyl growth of radicle growth @ ’E, -
65.0 83.58 85.2 91.0 2 1
64.1 81.9 58.4 74.0 3 2
46.0 75.3 58.7 79.7 1 3
79.2 91.1 70.05 83.85 6 4
93.6 96.6 70.3 85.35 12 5
80.9 92.8 48.06 777 5 6
70.7 96.0 46.0 90.0 1 7
89.0 94.7 51.0 60.0 1 8
96.1 98.03 94.8 96.4 3 9
27.0 61.3 22.0 55.3 1 10
38.15 71.35 39.5 713 2 11
57.74 80.84 40.28 64.54 5 12
76.0 94.0 21.85 69.85 2 13
73.9 88.6 36.75 61.6 4 14
65.65 88.5 14.2 53.6 2 15
54.6 79.4 4.1 28.9 3 16
37.0 42.7 29.0 12.3 1 17
48.3 59.7 7.0 -2.3 1 18
1.0 22.3 -7.7 0.3 1 19
-5.7 13.0 -8.7 15.7 1 20
10.0 31.3 6.7 23.3 1 21
-23.7 6.3 6.3 46.7 1 22
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Table 1- Analasis of variance of wheat growth indices as influenced by sorghum and knapweed agueous extract

Olayo (uile
Oyt 2ilo PR Mean of squares
i 20 o - . as ..
Source of variable o Il 55 39 (led el SWiS (y5g i i e L
Shoot fresh weight Shoot dry weight 27 029 - 029
Root fresh weight  Root dry weigh
Extract o lac 1 0.0009 ™ 0.00011" 2.84" 0.044"
Concentration clal 3 23.47 0.28™ 21.45™ 0.33™
claliss las 1.05" 0.013™ 8.81™ 0.137™
Concentration* Extract ' ' ' ’
Erorr s 16 0.16 0.0019 0.15 0.002
(*“”)Cf/"g;)%‘é 6.43 6.43 5.99 5.99
0

## % NS

oy K g gy Jloin] a3 )3 Gixe g I gime puE i yF 4 T
s *and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 2- Mean of wheat growth indices (g) as influenced by treatment combination of extract and concentration

o jbas R AR A R IC TE TGS PO IS NI FEQ
Extract Concentration Shoot fresh weight Shoot dry weight Root fresh weight  Root dry weigh
0 8.16% 0.906% 10.62 1.222
£33 you 5% 7.64% 0.84% 6.65" 0.83
Sorghum 10% 5.84¢ 0.64¢ 6.35% 0.79<
20% 3.06° 0.34¢ 5e 0.62¢
0 8.01° 0.892 10.952 1.36%
adls 5% 7.09° 0.78° 7.065° 0.88°
Russian Knapweed 10% 5.28¢ 0.58¢ 5.944 0.744
20% 4.27¢ 0.47¢ 3.6f 0.45
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Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Figure 1- Linear regrission relationships between concentration with shoot fresh weight, shoot dry weight, root fresh weight,
root dry weight of wheat. Sorghum (e), Russian Knapweed (m)
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Table 3- Analasis of variance of sugar beet growth indices as influenced by sorghum and knapweed extract

Slazyo (ko
I JVE Ly 310 LTS Means of squares
Source of variable df w2led pll 5 39 (2led plal SS9 by o5 039 Ay y SIS 439
Shoot fresh weight Shoot dry weight Root fresh weight  Root dry weigh
Extract o,las 1 0.809™ 0.00002" 0.0024" 0.00004"s
Concentration clle 3 6.41™ 0.0782™ 0.67™ 0.0137*
w:ﬁ“”l‘” 0.0082" 0.00008" 0.026m™ 0.00049"
Concentration* Extract
Erorr ls 16 0.22 0.0028 0.023 0.00049
() Sl e 7.26 7.37 11.97 12.12
CV (%)

#% % NS

o) S5 g iy Jlein] pdaw )3 I pixe g )b pime juE iy A
ms, *and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 4- Mean of sugar beet growth indices (g) as influenced by concentration of extract

AT G EVIZ 009 lan ol S (e Ay g A, Sl g

Concentration Shoot fresh weight Shoot dry weight Root fresh weight  Root dry weigh

0 7.682 0.852 1.722 0.2442
5% 7.112 0.78v 1.38° 0.195°
10% 5.87° 0.65¢ 1.12¢ 0.159¢
20% 5.48° 0.607° 0.94°¢ 0.133¢

ol 210)3 0 Jlai] o 1> LSD 9051 (wlil o o oy o ime 33 pae (Sl aliio Gy b ol pSSlio gty 50
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Table 5- Analasis of variance of redroot pigweed growth indices as influenced by sorghum and knapweed extract
©la o (aS0be

Oyt 2ile PTG Means of squares
i 2= o e . e .
Source of variable o o eIl 55 39 wled Il SWiS 59 i i e L
Shoot fresh weight ~ Shoot dry weight 2 » 0)9 ot 0%
Root fresh weight  Root dry weigh
Extract o lac 1 0.89™ 0.011m™ 0.0013ms 0.000037"
Concentration clale 3 2.62" 0.032* 0.17" 0.0049™
c “”Jd’"t' 'tf‘”"f’E ract 0.049" 0.0006" 0.0033" 0.00009™
oncentration* Extrac
Erorr s 16 0.351 0.0043 0.0023 0.000064
(*“”)Cf/"g;)%‘é 138 138 4.39 4.39
0
#% % NS

o> K g gy Jloin] a3 )3 Gixe g o gime puE i yd 4 T
ms, *and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Figure 2- Linear regrission relationships between concentration with shoot fresh weight, shoot dry weight, root fresh weight,

root dry weight of sugar beet. Sorghum (e), Russian Knapweed (m)
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Table 6- Mean of redroot pigweed growth indices (g) as influenced by concentration of extract

Jps [PEYPIRY) IR . e A 5 .
cdilé sfc; g: f‘:e-:h :v e‘i”ﬁ R el SAS gyl Fojy A, S 0
Concentration g Shoot dry weight Root fresh weight Root dry weigh
0 5.072 0.5632 1.312 0.218°
5% 4,53® 0.504% 1.15P 0.191°
10% 4,04 0.448" 1.007¢ 0.167¢
20% 3.53° 0.392¢ 0.917¢ 0.152¢

ool 2030 Jlis] s )3 LSD (ygo5] bl 1 1l 3 fosine SS] pas Sy e gy b olmseSilin (5t 52 53
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Figure 3- Linear regrission relationships between concentration with shoot fresh weight, shoot dry weight, root fresh weight,
root dry weight of redroot pigweed. Sorghum (e), Russian Knapweed (m)
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Table 7- Analasis of variance of common lambsquarters growth indices as influenced by sorghum and knapweed aqueous

extract
Olayo (uile
Ol puti 2ol PREPRR Means of squares
; 34 — e s .
Source of variable o Sl Il 55 39 (led el SWiS (59 o 5 s " e
Shoot fresh weight  Shoot dry weight 2 P 0 ot 07
Root fresh weight  Root dry weigh
Extract o lac 1 0.307" 0.0037" 0.075" 0.0011"
Concentration clale 3 1.39™ 0.017™ 0.213" 0.0033™
c - t' .t:ﬁ%)i&; ot 0.031" 0.00039" 0.0221" 0.00034"
oncentration* Extrac
Erorr s 16 0.011 0.00014 0.0061 0.00009
s
(M)Dév?-;) o po 3.08 3.08 5.69 5.69
0

## % NS

o> K g gy Jloin] a3 )3 Gixe g o gime puE i yd 4 T
ns, " and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 8- Mean of common lambsquarters growth indices (g) as influenced by concentration of extract

chle w2l el 55 (5 2lgp plail Suis (59
Concentration  Shoot fresh weight Shoot dry weight
0 4.16a 0.46a
5% 3.63b 0.403b
10% 3.34c 0.371c
20% 3.03d 0.336d

ol 10,5 0 Jlain s 53 LSD 051 olisl 2 ol gy Josine BT pss 1Sy it By b olo:Silio pgts yo 0
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Table 9- Mean of root fresh and dry weight of common lambsquarters as influenced by treatment combination of extract and
concentration

o)las cdils ey P 0i9 Ay y SS (459
Extract Concentration  Root fresh weight  Root dry weigh
0 1.642 0.2052
255 ygu 5% 1.55% 0.1932
Sorghum 10% 1.37° 0.171°
20% 1.16¢ 0.145¢
0 1.582 0.1972
asdls 5% 1.26% 0.158%
Russian Knapweed 10% 1.27b¢ 0.157%¢
20% 1.15¢ 0.144¢

Sl 310)3 0 Jlaio] o 1 LSD 9051 (wlil o nlows oy o ime M3 piae (Sl aliio g o b ol pSSlio oyt y 50
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Figure 4- Mean comparison of shoot fresh weight, shoot dry weight by application of sorghum and knapweed aqueous
extract. Linear regrission relationships between concentrations with shoot fresh weight, shoot dry weight, root fresh weight,

root dry weight of lambsquarters. Sorghum (e), Russian Knapweed (m)
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Table 10- Analasis of variance of wheat antioxidant enzymes, proline and carbohydrate as influenced by sorghum and
knapweed agueous extract

©lapo (ke
Ol yatd 2slio &850 4 Means of squares
Source of variable df KV R 5214 slaawsT 8 b 3laawSTy
Soluble sugar Proline Catalase  Polyphenol oxidas Peroxidase
Extract o,las 1 0.0002" 0.000012"™  0.00027" 0.015" 0.00032"
Concentration clale 3 0.0044™ 0.0089™ 0.108" 0.123* 0.0313™
“‘H‘”L‘& 3 0.00027" 0.000074"  0.00018™ 0.0014ns 0.00043"
Concentration* Extract
Erorr s 16 0.00028 0.00031 0.013 0.0082 0.00031
(h23) Sl g2 9.55 16.15 25.14 6.37 4.36
CV (%)

## % NS
¢

.\.9)3&-’9@Jl@m>|aja.w).))|_)w9)bw)&wy¢ R
™, " and ™": Non-significant and significant at 5% and 1% probability levels, respectively



WAY L oyl FYala (((65)0las @bus 3 pole) LS cbilis 4 pis V)Y

S Sujelr 58 Clhuo 5 45T 5 095 jou (o 0jlas ki (SCE T VY Jgun
Table 11- Effect of different concentrations of sorghum and knapweed aqueous extract on wheat physiological characteristics

Ll KVt RN el slaawST Bd b 31y
Concentration Soluble sugar Proline Catalase  Polyphenol oxidas Peroxidase
(nmolg'FW)  (ngg'FW)  (ngg'FW) (ngg'FW) (ngg'FW)
0 0.143c 0.071c 0.308c 1.26b 0.329d
5% 0.165b 0.86¢ 0.392bc 1.34b 0.368c
10% 0.193a 0.122b 0.504ab 1.49 0.437b
20% 0.203a 0.157a 0.616a 1.58a 0.491a

Canl 203 0 Jlass] gdaws 13 LSD 9051 bl o banjloss oy )l gize M3 pie S5k apliio gy b ol pSiko (giw yo
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Table 12- Analasis of variance of sugar beet antioxidant enzymes activity, proline and carbohydrate as influenced by
sorghum and knapweed agueous extract

©lrpe 5aSle
[CAJOVES S VI ©d3l anyd Means of squares
Source of variable df KV LT YLl slawwSt Jid L 3lawwS 5
Soluble sugar Proline Catalase Polyphenol oxidas Peroxidase
Extract s,lac 1 0.00006" 0.000096™  0.0075" 0.001" 0.0037m
Concentration clale 3 0.0028™ 0.012*" 0.076™ 0.142" 0.0452"
“‘I“L“")L” 3 0.000057" 0.000044"™  0.0017" 0.0014"s 0.0017m
Concentration* Extract
Erorr s 16 0.000026 0.00028 0.00084 0.011 0.0048
(303) st 5.97 13.88 5.79 7.65 18.74
CV (%)

Lo Sy g iy Jloinl e )3 o gime g o me b i 4 T
ns, " and *: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 13- Effect of different concentrations of sorghum and knapweed aqueous extract on sugar beet physiological
characteristics

] BT A . . S
Concentration Soluble sugar — Proline Catala;: (b . 1FW)  Pol he)r‘]:;i‘ui:;b 1pyy) Peroxidase
(umolg'FW) _ (ngg'FW) 19 P nag (nggFW)
0 0.056° 0.072° 0.376° 1.266° 0.289
5% 0.084¢ 0.101¢ 0.441¢ 1.34° 0.34°
10% 0.0940 0.139 0.559" 1.512 0.3740
20% 0.108° 0.175 0.626° 1.6° 0.488°

ol 10,3 0 Jlazol s 15 LSD (gl pslisl 2 o)loss e jlastme M1 pie Sil e By b oloSilie 520 2 )3
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Table 14- Analasis of variance of redroot pigweed antioxidant enzymes, proline and carbohydrate as influenced by sorghum
and knapweed aqueous extract

Sl (1o
Ol gty 2slio w3l anyd Mean of squares
Source of variable df KV oMoy YLl slawwST Jid L 3lawwS 5
Soluble sugar  Proline  Catalase  Polyphenol oxidas Peroxidase
Extract o,lac 1 0.0006™" 0.0001™  0.00006" 0.0015"™ 0.0024"s
Concentration clak 3 0.0014™ 0.015™ 0.137™ 0.096™ 0.045™
cliléso,lac 0.00007"  0.00017  0.0047" 0.0008" 0.00084"
Concentration* Extract
Erorr s 16 0.000009 0.00014 0.007 0.0024 0.00083
(1222) Syt 2 6.92 1056 17.44 3.38 7.38
CV (%)

#x % NS

Loy Sy gy Jlonl gaw 53 Jlgiee 9 )bine jf Gl 4T 57
ms, *and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 15- Effect of different concentrations of sorghum and knapweed extract on redroot pigweed characteristics

cdale o Y slawwS Jid L 3lawwS 5
Concentration Proline Catalase Polyphenol oxidas Peroxidase
(ngg'FW) (rgg'FW) (ngg'FW) (ngg'FW)
0 0.0655¢ 0.302¢ 1.32¢ 0.306°
5% 0.087¢ 0.4340 1.4¢ 0.341°
10% 0.126° 0.5340 1.508° 0.146°
20% 0.182 0.6592 1.6152 0.5022

Cowl 103 O Jlais! pdaws 13 LSD (9051 ol y3 o jloss oy o ime BMB] pie (Sily ailiie Ggy> b (oo puSibe ygia yo 4
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Table 16- Analasis of variance of lambsquarters antioxidant enzymes, proline and carbohydrate as influenced by sorghum
and knapweed aqueous extract

©lapo (ke
il i slio &3l 4y Means of squares
Source of variable df KV R Yol slaasT J5 L 3laawSTy
Soluble sugar  Proline  Catalase Polyphenol oxidas Peroxidase
Extract o lac 1 0.00057" 0.00004™  0.0041" 0.022m 0.00029™
Concentration clale 3 0.0027™ 0.0127""  0.145™ 0.116™ 0.0466™
chaleso lae 3 0.0005™  0.00002"  0.0012 0.0011"s 0.00012"
Concentration* Extract
Erorr s 16 0.000046 0.00014 0.0046 0.0064 0.0032
(23) Syt o 7.95 9.31 14.6 5.63 14.99
CV (%)

doyd S g gty Jlosn] pdaw j5 45 jixe g 45 xe b sS4 FF TS
s *and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 17- Effect of different concentrations of sorghum and knapweed agueous extract on lambsquarters properties

-~ Sol bfs ijls'ﬁ P8 P }I‘J-,A,-:S‘ Jf ‘;:; P}wil‘ﬁ
. oluble sugar roline 1 olyphenol oxidas Peroxidase
Concentration (umolg’FW)  (ngg'FW) Catalase (ngg*FW) (ngg FW) (ngg'FW)
0 0.06¢ 0.079¢ 0.316¢ 1.28¢ 0.291°
5% 0.077¢ 0.106¢ 0.379¢ 1.34¢ 0.329°
10% 0.095° 0.142° 0.503° 1.45P 0.4272
20% 0.1092 0.1862 0.6692 1.6012 0.483%

ol 10,5 0 Jlaio s 53 LSD 05l olisl 2 ol gy o sine B3] pss 1Sy alito By b oloSilio igts yo 0
Means with the same letters are not significantly different based on the LSD test (p< 0.05) in each column
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Figure 5- Linear regrission relationships between concentration with soluble sugar, proline, catalase, polyphenoloxidase and
peroxidase of wheat. Sorghum (e), Russian Knapweed (m)
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Figure 6- Linear regrission relationships between concentration with soluble sugar, proline, catalase, polyphenoloxidase and
peroxidase of sugar beet. Sorghum (e), Russian Knapweed (m)
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Figure 7- Linear regrission relationships between concentration with soluble sugar, proline, catalase, polyphenoloxidase and

peroxidase of redroot pigweed. Sorghum (), Russian Knapweed (m)
Mean of redroot pigweed soluble sugar at treatment combination of extract with concentration.
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Table 2— Estimation of seven botanical powders on C. maculatus adullts

‘-’f’ b 5392 N %(df) b+SE LCxo(g/l) (Confidence limits)
Botanical powder
A.millefolium 500 4.56(3) 1.56+0.33 8.33 (6.04-14.99)
M. pulegium 500 15.73(3) 2.13+0.58 0.31 (0.9-1.54)
F. angulate 500 7.62(3) 1.69+0.37 7.14 (3.76-31.79)
A. graveolens 500 12.43(3) 1.71+0.44 5.53 (2.25-43.85)
C. zeylanicum 500 2.86(3) 1.66+0.27 2.47 (1.92-3.12)
O. basilicum 500 11.43(3) 2.15+0.52 4.81 (2.53-22.87)
Z. officinale 500 6.27(3) 2.19+0.30 4.01 (3.30-4.96)
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Figure 1- T-shape feeding arena in choice test
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Table 1- Mean (tstandard error) of survival percentage and matrix weight loss (feeding) for different concentrations of

molasses for M. diversus for two weeks

slowd

(Treatment)

(o yd) cdas
Concentrations (%)

Soadj ao
Survival (%)

(Mg) &85 lju0
Feeding (mg)

ol
(Control)

A gy o
(Molasses A)

B ey oMo
(Molasses B)

C ey oMo
(Molasses C)

o AN B o AN B

AN

6

(72.47+ 6.10)a

(70.81+ 4.95)a
(76.27+2.12) a
(72.03+ 2.58)a
(72.53+ 2.60) a

(69.93+ 4.79) a
(67.241+0.78) a
(6748t 2.24)a
(76.26 £ 3.26) a

(69.25+ 2.56) a
(73.67+£3.84)a
(68.83+ 257)a
(63.70+5.74) a

(5.50  2.60) f

(9.00 % 0.00) def
(14.50 % 0.28) bed
(16.25+ 0.75) be

(18.00+ 1.47) b

(7.75% 0.25)ef
(12.00 % 1.87)cde
(15.25+ 0.25) be
(20.25+ 1.54) ab

(7.50 % 0.64)ef
(11.50 % 1.19) cde
(19.50 % 0.95)ab
(24.25+1.43)a

5l 03 (P<O.05) o sine BT gl (ygis y2 ) Synde By b (gl Sl
The means followed by the same letters are not significantly different (P<0.05)
S adsd 39, V€ Wae 5l axy M. diversus a5l yee (43335 ol 3m0) (Slo JEL Qe l5me 9 (Flodiij awo yd juro glad £ (il -Y Jou>
3 'l.. 3 dlh . l.l .

Table 2- Mean (xstandard error) of survival percentage and matrix weight loss (feeding) for different concentrations of yeast
for M. diversus for two weeks

slow (o) e Sowi;we,s  (MY) s oyl
(Treatment)  Concentrations (%) Survival (%) (mg) Feeding
s - (7247t 6.10)a  (5.50F 2.06) ¢
(Control)
0.01 (76.02x 1.41)a (12.75%£1.18)b
JeES 0.1 (75.83£356)a (13.25% 1.93)b
(Yeast) 1 (64.61+3.37)a  (29.25% 0. 85)a

5l 03 (P<O.05) o ine BT (gl (ygius y2 ) S e By > b (gl Sl
The means followed by the same letters are not significantly different (P<0.05)
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Table 3- Mean (xstandard error) of survival percentage and matrix weight loss (feeding) for different concentrations of
soybean oil for M. diversus for two weeks

slowd (o) cdas Phodi; noy  (MY) adss ;lme
(Treatment)  Concentrations (%) Survival (%) Feeding (mg)

Anld - (70.06 £ 2.27)a (19.25* 1.11)a

(Control)

0.01 (69.84%3.10)a (19.50* 2.99) a

bgw 589, 0.1 (71.39%+2.08)a (16.25+048)a
(Soybean oil) 1 (70.78 £ 153)a (17.25% 1.49)a
10 (0.00%0.00) b (4.25% 1.49)b

223k o3 (PO.05) o sino ST (515 g 52 5 S s g b SlagySib
The means followed by the same letters are not significantly different (P<0.05)
514 395 VE Cue 3l axs M. diversus aily jee (4335 (oyla0) (Slo JEE Qs im0 5 (Sloodi; dwo yd jlaro glad £ (1Sl £ Joui>
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Table 4- Mean (tstandard error) of survival percentage and matrix weight loss (feeding) for different concentrations of urea
for M. diversus for two weeks

slowd (woy3) cdals Poni; Moy (Mg) adss ;lme
(Treatment) Concentrations (%) Survival (%) Feeding (mg)

anls - (71.25+ 1.52)ab  (14.25% 2.66)a

(Control)

0.01 (7245+ 2.32)a (1250* 1.26) a

0.05 (69.18+2.38)ab  (14.00* 1.35)a

o5 0.1 (7693t 217)a  (1550%+ 1.19)a

(Urea) 0.5 (68.05F 0.68)ab  (10.25+ 0.63) a

1 (62.3312.90) b (13.75* 0.63) a

2l s (P<O.05) jlo dize BMS] (glyls fygiw s 1> S yiie B9y b sl Siko
The means followed by the same letters are not significantly different (P<0.05)
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Figure 2- The mean comparison of molasses treatment with control through feeding(mg) in choice test
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Figure 3- The mean comparison of yeast treatment with control through feeding (mg) in choice test
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Figure 4- The mean comparison of urea treatment with control through feeding (mg) in choice test
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Figure 1- The absorption spectrum of silver nanoparticles in the range of 300 to 800
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Table 1- Assessment of resistance based on the number of
eggs and larvae
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Degree of resistance  Index number of eggs and larvae
f’5u‘° 0-5
Resistant
polie beed. 5-10
Moderately resistant
Jooxie 10-25
Tolerant
ol b 25.50
Moderately sensitive
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o More than 50
Susceptible
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Table 2- Variance analysis of cysts, eggs and larvae and reproduction factor on sugar beet genotypes in the field and
greenhouse

9gde, SB b;)bs)YQ,vsdJ'.\&?

G55 g ac 50 S8 0,5 > Comnw dlaad
The number of cysts per gram of field soil
and greenhouses

PHES TS Fhosdgi )58
The number of eggs and larvae per

Reproduction

gram of field soil and greenhouses

e TR il . y
u'mﬂ é.glm ‘53‘)‘] Ql}.})p db‘)' 4?)-3 Qla.g)n . ,S"lg,a st J 4?)-3 QL&{” . .;".go
Sources of Degrees : Degrees of Mean squares Degrees of Mean squares
changes of Mean freedom q freedom q
freedom squares
o 1 0.79** 1 2743/91** 1 47/41%*
Place
A 4 0.0002" 4 25.67** 4 7.84%*
Repeat
ot 69 1.04** 69 4858.51** 69 276.73**
Treatment
e # fSe 69 0.004" 69 59.96** 69 1.89**
Place* Treatment
s
276 0.009 276 2.93 276 0.23
Error
ns and **: Not significant, significant at 1% levels of probability, respectively
oy S Jloin] pdans )0 )b Gixe g 5 me juf i 4y 5 o NS
CV. 14.76 6.43 7.69
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Table 3- Average number of cysts, the number of eggs and larvae and Reproduction of factor of different genotypes of sugar
beet cyst nematode per gram of soil field and greenhouse

g3, s Wi ol S Rt ey 9
e hnumber o e hnumber o eproduction

S.No.  Genotype Genotypes names cysts larvae and eggs factor
1 19 SB32-HSF-10 1.44g 123a 29.19
2 35 SB35 2.48a 116.26b 27.78b
3 62 F-20583 1.20j 111.61c 26.68¢
4 63 F-20603 1.54f 94.44d 22.56d
5 23 SB35-HSF-8 0.89np 80.46¢ 19.23¢
6 39 191 0.971 78.06¢f 18.67e
7 70 $1-89134 1.14k 77.78f 18.58¢
8 41 SB28-HSF-14 0.77pq 67/32g 16/09f
9 50 NE-0910-HSF-43 1.54f 66.669 15.94f
10 34 SB33 1.19jk 53.93h 12.869
1 2 SB27-HSF-2 1.44g 53.88h 12.83g
12 24 261*(20314*W-1009)-F2-S1-11-S1-3 0.77pq 49.39i 11.78h
13 67 SB30 0.66qs 39.69j 9.48i
14 55 SB-4 0.57st 37.04k 8.86j
15 47 SB34-HSF-28 1.22j 36.07k 8.63]
16 42 SB34-HSF-1 0.63s 35.99k 8.60j
17 43 SB34-HSF-2 0.52t 35.00k 8.38)
18 13 (7112*SB36)*SB31 0.565t 31571 7.55k
19 36 SB32-HSF-2 0.87pq 31.46 7.52k
20 33 SB32 0.94n 30.18 7.211
21 51 NE-0910-HSF-46 0.971 30.01m 7.17m
22 22 SB35-HSF-4 0.82p 27.61n 6.57mn
23 48 NE-0910-HSF-21 0.63s 27.05n 6.45mn
24 40 SB28-HSF-2 0.43u 25.98n 6.21n
25 37 (7112*SB36)*SB32 0.72q 22.620 5.420
26 59 F-20701 0.90n 19.47p 4.63p
27 15 SB32-HSF-4 0.89np 19.27p 4.60p
28 18 SB32-HSF-9 1.34h 19.17p 4.55q
29 21 SB35-HSF-1 0.54t 17.93q 4.30q
30 10 SB31-HSF-9 0.680s 17.42r 4.16r
31 68 SB34 0.36ux 17.41r 4.14r
32 32 SB31 0.36ux 17.19r 4.11s
33 46 SB34-HSF-13 0.35ux 17.01s 4.06t
34 12 SB32-HSF-1 0.22y 16.21st 3.87u
35 17 SB32-HSF-8 0.31x 14.90t 3.56v
36 57 SB-3 0.65qs 14.59t 3.48v
37 54 SB28 0.182 14.32tu 3.41w
38 65 SB29 0.670s 14.25tu 3.39w
39 27 261*(20314*W-1009)-F2-S1-11-S1-20 0.27xy 14.15tu 3.38w
40 1 SB31-HSF-10 0.32x 14.09tu 3.36w
i) 66 SB29 0.70q 13.91u 3.31w
42 53 SB-2 0.17z 13.80u 3.29w
43 25 261*(20314*W-1009)-F2-S1-11-S1-11 0.70q 13.39uv 3.20w
44 49 NE-0910-HSF-38 0.51t 13.38uv 3.19x
45 7 SB31-HSF-6 0.44u 12.24v 2.93 x
46 14 SB32-HSF-3 0.79pq 11.54v 2.74 x
47 69 NE 0911 0.17jk 10.79v 2.56 x
48 28 (7112*SB36)*S1-3 0.94n 10.54v 2.51xy
49 64 NE-0910-HSF-38 0.64s 8.69w 2.06xy
50 44 (7112*SB36)*S1-16 0.23y 8.56w 2.05xy
51 30 (7112*SB36)*S1-16 0.48t 8.46w 2.01xy
52 4 SB31-HSF-1 0.83p 7.86xW 1.88y
53 31 (7112*SB36)*S1-20 0.51t 7.61xw 1.81y
54 58 F-20710 0.30x 7.32x 1.74y
55 26 261*(20314*W-1009)-F2-S1-11-S1-16 0.71q 7.18x 1.7y
56 1 SB27-HSF-1 0.33x 6.79x 1.62y
57 6 SB31-HSF-5 0.30x 6.56xy 157y
58 45 SB34-HSF-10 0.68qs 6.17xy 1.46yz
59 9 SB31-HSF-8 0.33x 5.87y 1.41yz
60 56 F-20656 0.27xy 5.76y 1.36yz
61 38 $1-89074 0.33x 5.66y 1.35yz
62 52 SB-1 0.47tu 5.09yz 1.21z
63 20 SB33-HSF-1 0.39ux 5.04yz 1.20z
64 8 SB31-HSF-7 0.21y 4.90z 117z
65 61 F-20746 0.27xy 4.662 111z
66 i (7112*SB36)*S1-11 0.21y 453z 1.08z
67 5 F-20747 0.68gs 4.01z 0.96z
68 3 SB27-HSF-10 0.27xy 3.89z 0.93z
69 5 SB31-HSF-2 0.39ux 3.382 0.81z
70 16 SB32-HSF-5 0.18z 2.867 0.69z

- Numbers with the same letters are not statistically significant s s gxe 51 336 (o,lol Jas 5| alice bgys b slael -
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Table 4- Variance analysis of the thickness of periderm and skin parenchyma of sugar beet genotypes

PNy Cowols
Periderm thickness

Cowgy il )b Coolses
Skin parenchyma thickness

St @il wljl 422 Slaryo (155ke @313l 4y Slaryo (155ke
Sources of Degrees of Mean squares Degrees of freedom Mean squares
changes freedom
S 2 98.82** 2 40.76**
Repeat
o 69 22784.13** 69 13773.72**
Treatment
s 138 8.94 138 6.11
Error
o pd S e Iy gime ik
** Significant at the level of one percent
CV. 0.84 0.84
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Table 5- Comparison of the thickness of the periderm and skin parenchyma of sugar beet genotypes

(0955%%0) )% 1 Crolbed

3y o gl olu! . . (0955%%0) Cawgy padilyly Cualeds
Periderm thickness - . .
S.No. Genotype Genotypes names (micron) Skin parenchyma thickness (micron)

1 33 SB32 536.27a 219.47s

2 6 SB31-HSF-5 482.13b 266.13n
3 40 SB28-HSF-2 481.07b 400.53b
4 39 S1-89134 480.80b 319.20fh
5 57 F-20732 480.27b 401.87b
6 60 F-20747 480.00b 403.20b
7 27 261*(20314*W-1009)-F2-S1-11-51-20 450.67¢ 239.81pr
8 41 SB28-HSF-14 450.67¢ 254.930
9 34 SB33 448.27¢ 274.67m
10 61 F-20746 445.87cd 438.93a
11 53 SB-2 440.53de 256.000
12 36 (7112*SB36)*SB31 439.73de 202.40v
13 44 SB34-HSF-5 439.47de 238.93pr
14 49 NE-0910-HSF-38 439.47de 203.73v
15 5 SB31-HSF-2 436.00e 314.13h
16 51 NE-0910-HSF-46 423.73f 237.60qr
17 3 SB27-HSF-10 419.47fg 402.40b
18 10 SB31-HSF-9 418.93fg 162.40w
19 50 NE-0910-HSF-43 415.73g 236.27r

20 63 F-20603 404.00h 213.33t

21 56 F-20656 403.47hi 362.40d
22 7 SB31-HSF-6 402.93hi 282,67kl
23 9 SB31-HSF-8 401.87hi 346.93e
24 47 SB34-HSF-28 401.87hi 298.67j

25 22 SB35-HSF-4 401.60hi 242.40pq
26 31 (7112*SB36)*S1-20 400.53hj 402.40b
27 28 (7112*SB36)*S1-3 399.73hj 319.73th
28 69 NE 0911 399.73hj 434.67a
29 68 SB34 397.87hj 287.47k
30 52 SB-1 396.53ij 321.33fg
31 19 SB32-HSF-10 394.13j 210.13tu
32 59 F-20701 385.87k 397.33b
33 18 SB32-HSF-9 377.071 321.33fg
34 55 SB-4 373.071 321.60fg
35 24 261*(20314*W-1009)-F2-S1-11-S1-3 361.33m 322.93f
36 58 F-20710 358.68m 280.271

37 4 SB31-HSF-1 354.93mn 202.13v
38 2 SB27-HSF-2 350.13no 253.870
39 16 SB32-HSF-5 347.200 282.40KI
40 37 (7112*SB36)*SB32 338.13p 240.00pr
41 8 SB31-HSF-7 322.93q 323.73f
42 45 SB34-HSF-10 322.93q 241.87pr
43 42 SB34-HSF-1 322.67q 322.40fg
44 17 SB32-HSF-8 322.40q 282.13KI
45 64 SB26 322.40q 316.80gh
46 29 (7112*SB36)*S1-11 321.60q 344.27¢
47 38 S1-89074 321.60q 202.67v
48 67 SB30 320.27q 375.20c
49 70 191 320.27q 305.07i

50 26 261*(20314*W-1009)-F2-S1-11-51-16 320.00q 320.27fg
51 35 SB35 319.47q 281.87kl
52 21 SB35-HSF-1 317.07q 376.27¢
53 14 SB32-HSF-3 305.60r 362.93d
54 32 SB31 304.27r 359.47d
55 1 SB27-HSF-1 282.93s 201.87v
56 43 SB34-HSF-2 282.13s 205.07uv
57 66 SB29 261.33t 200.27v
58 62 F-20583 258.67t 360.53d
59 12 SB32-HSF-1 258.40t 241.33pr
60 25 261*(20314*W-1009)-F2-S1-11-S1-11 243.20u 358.40d
61 11 SB31-HSF-10 241.87u 316.53gh
62 30 (7112*SB36)*S1-16 240.00u 296.27j

63 46 SB34-HSF-13 240.00u 202.67v
64 54 SB-3 240.00u 360.53d
65 20 SB33-HSF-1 201.87v 243.20pq
66 65 SB28 200.80 v 402.93b
67 23 SB35-HSF-8 194.13w 243.73¢
68 13 SB32-HSF-2 186.93x 241.87pr
69 15 SB32-HSF-4 163.47y 282.40KI
70 48 NE-0910-HSF-21 159.73y 282.93KI

Numbers with the same letters are not statistically significant
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Figure 1- Cluster analysis of the root anatomical characteristics of sugar beet genotypes
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Table 1- Analysis of variance of decay duration on dry weight of giradol
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Table 2- Interaction effects of decay duration and type of giradol organs on dry weight of tomato
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Figure 1- The relationship between decay duration period of Giradol on dry weight of tomato seedling a) Leaf, b) Root, c)
Stem, and d) whole plant
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period. Biological synthesized silver nanoparticles could be of immense use in the medical field for their
efficient antimicrobial function.

Keywords: Antibacterial, Biosynthesis, Leaf extract, Nanoparticle
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Introduction: Silver nanoparticles are important materials that have been studied extensively. They have
unique physical, chemical and biological properties such as potential antibacterial activity. They can be
synthesized by several physical, chemical methods. However, these methods are not environmentally friendly.
Therefore, it is desirable to develop an eco-friendly method such as utilizing the biological species plant extracts
for the synthesis of various environmental friendly metal nanoparticles. In addition, the integration of green
chemistry principles into nanotechnology is essential. The biomolecules found in plants induce the reduction of
Ag+ ions from silver nitrate to AgNPs. The process of reduction is extra cellular and fast leading to the
development of easy biosynthesis of silver nanoparticle. The green synthesis of AgNPs using plants [6]-[11]
have been before reported. Plant extract have been used as a natural reductant to produce green, non-toxic and

environmentally friendly silver Nano particles.

Materials and Methods: to biosynthesis silver nanoparticles, Amaranthus retroflexus leaf extract was used
as reductant and stabilizer agent. The effect of various parameters such as pH of the reaction solution, contact
time, ratio of extract to silver nitrate solution on the synthesis of silver nanoparticles was studied. For reduction
of silver ions, 1 mM silver nitrate was added to the weed leaves extracts with different ratio (v/v) of extract to
silver nitrate with constant stirring under room temperature. The final nano-colloidal solution was subjected to
repeat centrifugation (thrice) to get rid of any uninteracted biological molecules at 12,000 rpm for 15 min and the
pellet were dried in vacuum oven. Formation of nanoparticles in the silver nitrate solution primarily was detected
using UV-vis spectrometer (wavelength range 200 to 800 nm). The morphology of the nanoparticles studied
using transmission electron microscopy. The crystalline structure of nanoparticles was studied by XRD and
functional groups responsible for the reduction and stabilization of silver nanoparticles was evaluated using FT-
IR spectroscopy. Pseudomonas aeruginosa was used as a sample bacteria for antibacterial studies. The
antibacterial activity of AgNPs was investigated against gram negative drug resistant P. aeruginosa. For this
reason, various concentrations of AgNPs from 400 to 1.56 pg/ml were incubated with cells of pathogenic
bacteria in liquid medium. Growth of bacterial cells at the presence of AgNPs was compared with the growth of
bacterial cells (positive control) in the absence of NPs. percentage of bacterial growth inhibition was evaluated at
different AgNPs concentrations and MIC was determined against P. aeruginosa.

Results: The results of TEM showed that the nanoparticles were spherical and monodispersed with the
particle size between 2 and 30 nm. The maximum nanoparticles synthesis occurs in silver nitrate to extract ratio
(v /v)of 0.1, pH 9 and reaction time of 240 minutes. The FTIR result indicated the involvement of amides,
carboxyl, amino groups and amino acid residues present in leaf extract in the NP synthesis. The XRD confirmed
the structure of silver as a face-centered cubic structure [14]. Therefore, the XRD data clearly demonstrated the
presence and crystal structure of the silver in the A. retroflexus leaf extract. Growth of bacterial cells was
completely inhibited at the 200 pg/ml of AgNPs considered as the MIC. The antibacterial activity of AgNPs
compared favorably with standard antibiotics including ciprofloxacin and cephtazidim. MIC of ciprofloxacin
toward tested pathogen were 0.125 pg/ml which shows stronger antimicrobial activity in comparison with
AgNPs. In contrast, only 50% of bacterial growth inhibition was observed at the 256 pg/ml of cephtazidim.
Thus, the antibacterial activity of AgNPs was stronger than cephtazidim against P. aeruginosa. Leaves extract
alone did not display any antimicrobial activity against tested microorganism.

Conclusion: AgNPs were successfully synthesized using Amaranthus retroflexus leaf extract as a reducing
and capping agents. The structural, morphological and elemental studies of biologically synthesized AgNPs were
characterized by UV-vis spectrometery, atomic absorption, XRD, FTIR, and TEM. The presence of AgNPs (200
pag/ml) was significantly reduced the cell viability of P. aeruginosa compared to control after 24 h incubation
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and degradation of the combining compounds can explain the reduced allelopathic effects of giradol residue after
45 days of decay. In general, accurate understanding of decay duration residue of allelopathic plants can applied
as an ecological method for weed management.

Conclusions: The results revealed that decay duration and interactions between periods of decay and body
type had a significant effect on tomato seedling dry matter. Our findings also demonstrated that selection of
proper plant date can decrease allelopathic effects of residue giradol on tomato growth.

Keywords: Decay duration, Dry weight, Leafy
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Introduction: Plants communicate and influence the growth of other plants (or even microorganisms)

through excretion of certain chemical compounds (allelochemicals) which is known as allelopathy. A number of
allelochemicals has been reported from different plant species. Allelochemicals include phenolic compounds,
benzoxazinoids, sorgoleone, glucosinolates, terpenes, alkaloids, momilactones, and etc. Knowledge of the
composition of allelopathic materials and weeds with allelopathic properties not only can reduce the negative
impacts on crop yield production but also can be used to produce bio-herbicide by allelochemicals as active
ingredient. Giradol (Chrozophora tinctoria L.) is an annual summer plant that belongs to Ephorbiaceae family.
Giradol contains phenolic components including tannins, saponins (8), cumarins, phenylpropanoid glycosides (5)
and flavonoids. Einhelling (2) reported that phenolic compounds are the most active compounds involved in
allelopathy. Therefore, giradol has allelopathic characteristic. Giradol can be found in the wide range of fields in
Khorasan Razavi. The abundant presence of phenolic compounds and giradol makes the study of giradol
allelopathic effects on crops necessary in this region.

Materials and Methods: In order to evaluate allelopathic potential of giradol (Chrozophora tinctoria L.)
organs on growth of tomato (Lycopersicon esculentum mill.), a study was conducted by using a completely
randomized design (CRD) with factorial arrangement with four replications. This experiment was carried out in
pots and consisted of organs at 4 levels (root, stem, leaf and total plant without inflorescence) and decay
durations at 8 levels (0, 15, 30, 45, 60, 75 and 90 days decay and control). Samples of different organ plant of
giradol were mixed separately with 3-liter pots with 1% m/m ratio. In order to apply decay period treatments,
plant samples were added to the soil for 90 days of decay treatment. 15 days later, plant samples of 75 days of
treatment were added to the required soil. The remaining treatments were applied at intervals of 15 days.
Therefore, after 90 days, the soil was prepared for treatments of decay period (samples under the greenhouse
condition at 28 °C / day and 20 °C per night during decay period). Then, the number of 10 Tomato seeds of falat
cultivar were cultivated at the surface of soil in each pot. After 75 days (before flowering), the plants were
harvested from the soil surface. The plant samples were oven-dried at 75 °C for 24 hours and weighed accurately
by weight measuring tools with a precision of 0.0001 g. SAS 9.1 software was used for statistical analysis and
Excel software for preparing graphs. Mean comparisons were performed with a protected LSD test at the level of
1%.

Results and Discussion: Analysis of variance of decay duration of giradol on dry weight of tomato showed
the significant effects (p < 0.01). The response of tomato seedling depended on decay duration. Increasing decay
duration to 45 days decreased the tomato seedling dry weight. However, decay duration increase from 60 to 90
days gradually enhanced dry weight as compared to 45 days decay duration. Others works showed allelopathic
effects of decay and fresh residue on dry weight of treated plants. Increasing decay duration can decline negative
effect of allelopathic materials by decomposition and evaporation. The results of interaction effects indicated that
leaf residual decade had the most significant decreasing effect on the dry weight of tomato plant. At the first
concentration of leaf residual, the weight decreased significantly, while this condition was not observed for the
first day of decay in other plant organs. In the case of root and stem decay residues, there was no significant
decrease in tomato dry weight during 15 days of decay. The results of Seyyedi et al. (11) showed that the periods
of castor oil decay up to 45 days resulted in 100% reduction in the dry weight of the dodder. Giradol organs have
phenolic compounds such as tannin and saponin, coumarin, phenylpropanoid glideozide. Einhelling (2) and
Bloom (1) pointed out that phenolic compounds are the main components having allelopathic effects by
membrane degradation and disturbance in the activity of certain enzymes. Therefore, it seems that the volatility
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Geraniol. The results suggested that introduced plants may fulfill the organic farming and production of naturally
originated herbicides. Therefore, more attention is needed for the future research focusing on finding the
allelopathic responsible compounds by GC-MS and NMR techniques for using in organic agriculture. It is also
necessary to investigate the ability of herbivorous of these compounds specifically.

Keywords: Allelopathy, Inhibition of growth, Medicinal plants, Secondary metabolites
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Introduction: Widespread use of herbicides in agriculture has led to loss of natural habitats, increase in
pollution, generating herbicide-resistant weeds, risk of food poisoning and lower food quality. So new
approaches are required in management, production, and utilization of the existing agricultural practices for
sustainable agriculture. There are several techniques in this regard including allelopathy. Use of allelopathic
compounds is a new approach for lowering undesirable effects of herbicides on the environment and fighting
weeds resistant to herbicides. Recently allelopathy knowledge has been developed because of innovative
methods and collaboration among scientists and achievements in suitable bioassays. Nowadays, old methods
such as petri dishes or activated charcoal method have been replaced by new methods such as dish pack,
sandwich, rhizosphere, and plant box. Researchers have indicated that many problems might be solved in
allelopathy studies through these methods. Sandwich method is considered as one of the alternative methods for
the old ones and is a very useful tool for screening the allelopathic effect of leaf litter under laboratory
conditions. This method is a less time-consuming bioassay method and could be applied to screen more samples.
Besides, allelopathic properties of many plants are evaluated using fewer plant samples through this method.

Materials and Methods: In this study, using a sandwich method, allelopathic properties of 55 plant species
(59 samples) from 27 families were studied. The majority of plants were collected in 2016 from the different
regions of South Khorasan province, Iran. The samples authenticated. Then, different parts of plants used for
laboratory studies at Agricultural Researches Institute in Birjand University, Iran. Lettuce (Lactuca sativa L. var
Great Lake 366) was used as an index because of its seeds sensitivity in chemical compounds, and allelopathic
properties on the growth of seedlings of these lettuce varieties were evaluated. To investigate the allelopathic
activity, an experiment was conducted as a completely randomized design with 3 replications. In order to assess
the allelopathic activity of the selected plants, multi-dishes were used with 6 holes. Each hole had 3.5 cm
diameter (Nunc Company, Japan). Ten milligrams of dried samples were placed in all three wells in the upper
row and fifty milligrams was placed in rest of three lower wells of the six-well multi-dish plate. For the
preparation of the growth medium, commercially available agar was applied. The medium was prepared as 0.5 %
(w/v) and autoclaved at 115 °C for 20 min. 5 mL of autoclaved agar was added to each well of the multi-dish
plate containing plant samples. After gelatinizing the agar within 30-45 min at room temperature, 5 mL agar was
added again to all wells as the second layer and left at room temperature for gelatinized again. This made a
sandwich of dried leaves by two layers of agar. Five lettuce seeds were put on the agar surface of the wells and
all treatments were replicated three times. Each side of the prepared multi-dishes was then sealed by parafilm
and wrapped in aluminum foil to protect them from light penetration and then were placed in an incubator
(25°C). After 3 days, length of radicle and hypocotyl were recorded and monitored compared to control samples.
Agar medium without plant samples was used as the control.

Results and Discussion: Growth of radicle and hypocotyl of lettuce seedling was present in the form of
either inhibition (positive value) or promotion (negative value). The results showed that among the studied
plants, Mentha spicata, Nepeta cataria, and Nepeta glomerulosa herbs highly affected growth inhibitory on
radicle (96.4 %) and hypocotyl (94.8 %) of lettuce seedlings. Moreover, leaves of Leptorhabdus parviflora and
Allium oschanini seeds strongly showed allelopathic effects by inhibiting the growth of radicle (91.0 %) and
hypocotyl (85.2 %) of lettuce. Viola tricolor flowers plant had allelopathic effect as a deterrent growth only on
radicle growth (90.0 %) and did not have significant effects on hypocotyl. In the current research, the
introductory screening was done on 55 plants to recognize the suspected plants containing allelopathic
compounds. However, further research is needed on these plants to figure out their effects on weeds.

Conclusions: The plants introduced in this research are mainly contain compounds such as Carvone,
Limonene, a-Pinen, B-Pinen, 1,8 cineol, Thymol, Anethol, Camphor, Nepetalactone, B-caryophyllene and
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Conclusion:
1- It was found that, there are resistant genotypes among the tested sugar beet lines for cultivation and or
breeding program.
2- It also was found that, there is certain and direct correlation coefficient between the sugar beet root
anatomical features and the resistance of some genotypes.
3- The thickness of the periderm and cortex parenchyma as a physical barrier plays an important role in
resistant of sugar beet to cyst nematode.

Keywords: Cyst Nematode, Resistance, Root Anatomy, Sugar beet
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Introduction: Sugar beet cyst nematode (SBCN), Heterodera schachtii Schmidt 1871, marked as one of the
most damaging disease of sugar beet worldwide. This is also an important disease pathogen of sugar beet which
had an irreversible damage to this particular crop in Isfahan Province, Iran. Thus, the nematode - infested fields
of sugarbeet in the province is to be threatened. This nematode has a wide host range, over 218 plant species
from 95 genera, belonging to 23 families, including field crops, ornamentals and weeds as the hosts, which have
been identified and introduced so far. The SBCN management's strategies are included as a long term crop
rotation, use of catch crops, soil solarization, early planting and the use of nematicides. In general, the best
method to control SBCN is use of resistant sugar beet cultivars.

Materials and Methods: In this study, the resistance and anatomical components of 70 sugar beet genotypes
were screened against sugar beet cyst nematode (SBCN), Heterodera schachtii. Thus, the susceptibility of 70
sugar beet genotypes were assessed to sugar beet cyst nematode, H. schachtii in a completely randomized design
in greenhouse and a complete randomized block design under the field conditions. The data were subjected to
statistical analysis using SAS software and the means were compared using Duncan’s multiple test range.
Cluster analysis was performed by the SPSS software. The initial population of SBCN in the infested soil was
determined, before treating the selected field. Then, 200 g of soil were selected, out of which several samples
collected from each plot and was air dried and in the file system, the cysts were extracted using Fenwick. Eggs
and the second larvae in a 200 g of soil were calculated accordingly. Reproductive factors and the percent
decrease and or increase in SBCN populations in each genotype were calculated relative to the initial population
of the same treatment. Then, the comparison of means was done by Duncan tests. For the greenhouse
experiments, the same treated soils from each treatment in field were poured into the clay pots with a capacity of
5 kg of soil. Initially, the genotypes based on sensitivity spectral to sugar beet cyst nematode were classified into
5 distinct groups of resistant, moderately resistant, tolerant, moderately susceptible and susceptible ones. Then,
the root anatomical components of the sugar beet genotypes, such as the thickness of periderm, and skin
parenchyma thickness were determined in microns.

Results and Discussion: The screening of sugar beet genotypes resulted in identifying the resistant and or
susceptible ones to H. schachtii with a high significant difference under the field and greenhouse conditions. The
combined results of greenhouse and field experiments coupled with cluster groups showed that, the genotypes 53
(SB-2), 69 (NE 0911), 16 (SB32-HSF-5) had the minimum number of cysts and the genotype of 16 (SB32-HSF-
5) and 5 (SB31-HSF-2) had the lowest rates of eggs and larvae and reproductive factors. So, the two lines of 16
(SB32-HSF-5) and 5 (SB31-HSF-2), were identified as the most resistant genotypes and were located in the
same cluster group in these studies. Therefore, it can be concluded that, these genotypes can be used as the
nematode resistant genotypes and also, in breeding programs. The maximum thickness of the periderm was in
the resistant genotype SB32 with 536.27 micron and was followed by resistant genotypes F-20747, F-20746,
SB31-HSF-2, and SB27-HSF -10, with 480, 445.87, 436 and 419.47 microns respectively. The minimum
thickness of the periderm was in susceptible genotypes SB35-HSF-8, F-20583 and SB35 with, 194.13, 258.67,
and 319.47 microns, respectively. Also, the maximum thickness of the cortex parenchyma was in genotype F-
20746 with 438.93 micron, followed by the genotypes 3 (SB27-HSF-10), 62 (F-20583), 29 ((7112 * SB36) * S1-
11) and 8 (SB31-HSF-7) with 403.20, 402.40, 360.53, 344.27 and 323.73 microns, respectively. The minimum
cortex parenchyma thickness was in susceptible genotypes SB32-HSF-10 and F-20603 with an average of
210.13 and 213.33 microns respectively. The other genotypes were located in between these two ranges. These
results suggest a direct correlation coefficient between these characteristics of anatomical features and the
resistance of some genotypes tested for the sugar beet cyst nematode disease.
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concentration of soybean oil was significantly different compared with control. With increasing concentration of
soybean oil, the rate of feeding and survival of termites were greatly decreased. The mean comparison of
treatments with control through feeding in choice test showed that selective concentrations of molasses (4%) and
yeast (1%) had significant differences with control, but selective concentrations of urea (0.01%) and soybean oil
(0.01%) did not had significant differences with control. These results confirmed the results of the no-choice test.
Overall, matrices with 4% and 6% molasses concentrations and 1% yeast sustained the greatest feeding weight
losses. Termite survival and matrix weight losses for different concentrations of urea and soybean oil were not
significantly different with controls.

Conclusions: Adding of 4% molasses (w:w) and 1% yeast (w:w) to bait matrix is proposed to be used in a
commercial production to increase consumption of toxic bait.

Keywords: Feeding additives, Molasses yeast, Subterranean termite, Toxic bait
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Introduction: Termites are the common destructive pests of wood and cellulosic products in world-wide
structures. In Iran, several Microcerotermes species regularly cause economic damages to wooden structures and
building components in non-residential and residential areas. Microcerotermes diversus is a serious wood-
destroying termite that exists in Khuzestan Province. This species has a broad scope of food foraging and also
has the ability to create secondary communities within building walls and ceilings, as well as on trees.
Eradication and control of this species by common methods such as the operation of drilling and injection of
insecticides into the ground is faced with problems and in some cases is not always effectiveness. According to
these problems, one of the effective methods of control is the use of baiting systems in which application of
poisoned bait is an effectiveness control method for subterranean termites’ control. A variety of materials and
toxicants have been tested to build suitable and attractive bait matrices against termites. The current research was
carried out to produce a suitable formulation of toxic bait for control of subterranean termite M. diversus in Iran.

Materials and Methods: In this research, feeding responses of tested termite were evaluated to different
cellulosic matrix substrates (filter papers) treated with different concentrations of molasses (ranging from 1 to
6%), urea (ranging from 0.01 to 1%), yeast (ranging from 0.01 to 1%) and soybean oil (ranging from 0.01 to
10%) additives. Non-treated filter papers were considered as control. Choice and no-choice laboratory tests were
conducted. In no-choice tests, each matrix was treated with its assigned additive and allowed to be stabilized for
24hours before recording pre-trial weight. Each test matrix was separately placed in a Petri dish (9 cm in
diameter) and wetted with distilled water prior to adding the termites. Then fifty termite workers were added to
the Petri dishes. Experimental units were kept in a dark incubator (90+5%RH; 28+2°C) for two weeks, and
termite mortality was periodically determined. The choice tests were performed following the same no-choice
laboratory tests. Each experimental unit consisted of a 9cm plastic container connected to two other 9 cm plastic
containers by a T-shaped tube. The central container included a mixture of soil and vermiculite (in the ratio of 2:1)
moistened with distilled water, and a filter paper disc measuring 9 cm in diameter was plased in each two other plastic
containers, one treated with selected concentrations of molasses, urea, yeast and soybean oil of no-choice tests and
another with distilled water. Groups of foragers comprising 100 workers were placed in the central container.
Experimental units were kept in a dark incubator (90+5%RH; 28+2°C) for two weeks. All experiments were
conducted with four replicates. At the end of the trials, each test matrix (filter papers) was individually dried and
weighed to determine feeding losses. Data analysis was done by SPSS software (version 16.0). Means were
compared by Tukey’s test (no-choice test), and t-tests for two-sample paired (choice tests) (¢=0.05).

Results and Discussion: The mean comparison of treatments with control through survival (after
transformation the percentages to Arcsin ;) showed that different concentrations of molasses and yeast did
not had significant differences with compared to control. Also, there were not significant differences between
soybean oil and urea and control, however 10% concentration of soybean oil and1% concentration of urea was
significantly different compared with control and these two concentrations had lower survival compared with
control. The mean comparison of treatments with control through feeding in no-choice test indicated that
different concentrations of molasses and yeast had significant differences with control. By increasing the
concentration of sugar in the molasses feeding rate is increased. Also with increasing concentration of yeast, the
rate of feeding increased. The mean comparison of treatments with control through feeding showed that different
concentrations of soybean oil and urea did not have significant differences with control, whereas 10%
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period. Biological synthesized silver nanoparticles could be of immense use in the medical field for their
efficient antimicrobial function.

Keywords: Antibacterial, Biosynthesis, Leaf extract, Nanoparticle
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Introduction: Silver nanoparticles are important materials that have been studied extensively. They have
unique physical, chemical and biological properties such as potential antibacterial activity. They can be
synthesized by several physical, chemical methods. However, these methods are not environmentally friendly.
Therefore, it is desirable to develop an eco-friendly method such as utilizing the biological species plant extracts
for the synthesis of various environmental friendly metal nanoparticles. In addition, the integration of green
chemistry principles into nanotechnology is essential. The biomolecules found in plants induce the reduction of
Ag+ ions from silver nitrate to AgNPs. The process of reduction is extra cellular and fast leading to the
development of easy biosynthesis of silver nanoparticle. The green synthesis of AgNPs using plants [6]-[11]
have been before reported. Plant extract have been used as a natural reductant to produce green, non-toxic and

environmentally friendly silver Nano particles.

Materials and Methods: to biosynthesis silver nanoparticles, Amaranthus retroflexus leaf extract was used
as reductant and stabilizer agent. The effect of various parameters such as pH of the reaction solution, contact
time, ratio of extract to silver nitrate solution on the synthesis of silver nanoparticles was studied. For reduction
of silver ions, 1 mM silver nitrate was added to the weed leaves extracts with different ratio (v/v) of extract to
silver nitrate with constant stirring under room temperature. The final nano-colloidal solution was subjected to
repeat centrifugation (thrice) to get rid of any uninteracted biological molecules at 12,000 rpm for 15 min and the
pellet were dried in vacuum oven. Formation of nanoparticles in the silver nitrate solution primarily was detected
using UV-vis spectrometer (wavelength range 200 to 800 nm). The morphology of the nanoparticles studied
using transmission electron microscopy. The crystalline structure of nanoparticles was studied by XRD and
functional groups responsible for the reduction and stabilization of silver nanoparticles was evaluated using FT-
IR spectroscopy. Pseudomonas aeruginosa was used as a sample bacteria for antibacterial studies. The
antibacterial activity of AgNPs was investigated against gram negative drug resistant P. aeruginosa. For this
reason, various concentrations of AgNPs from 400 to 1.56 pg/ml were incubated with cells of pathogenic
bacteria in liquid medium. Growth of bacterial cells at the presence of AgNPs was compared with the growth of
bacterial cells (positive control) in the absence of NPs. percentage of bacterial growth inhibition was evaluated at
different AgNPs concentrations and MIC was determined against P. aeruginosa.

Results: The results of TEM showed that the nanoparticles were spherical and monodispersed with the
particle size between 2 and 30 nm. The maximum nanoparticles synthesis occurs in silver nitrate to extract ratio
(v /v)of 0.1, pH 9 and reaction time of 240 minutes. The FTIR result indicated the involvement of amides,
carboxyl, amino groups and amino acid residues present in leaf extract in the NP synthesis. The XRD confirmed
the structure of silver as a face-centered cubic structure [14]. Therefore, the XRD data clearly demonstrated the
presence and crystal structure of the silver in the A. retroflexus leaf extract. Growth of bacterial cells was
completely inhibited at the 200 pg/ml of AgNPs considered as the MIC. The antibacterial activity of AgNPs
compared favorably with standard antibiotics including ciprofloxacin and cephtazidim. MIC of ciprofloxacin
toward tested pathogen were 0.125 pg/ml which shows stronger antimicrobial activity in comparison with
AgNPs. In contrast, only 50% of bacterial growth inhibition was observed at the 256 pg/ml of cephtazidim.
Thus, the antibacterial activity of AgNPs was stronger than cephtazidim against P. aeruginosa. Leaves extract
alone did not display any antimicrobial activity against tested microorganism.

Conclusion: AgNPs were successfully synthesized using Amaranthus retroflexus leaf extract as a reducing
and capping agents. The structural, morphological and elemental studies of biologically synthesized AgNPs were
characterized by UV-vis spectrometery, atomic absorption, XRD, FTIR, and TEM. The presence of AgNPs (200
pag/ml) was significantly reduced the cell viability of P. aeruginosa compared to control after 24 h incubation
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activity against cowpea weeviland at the concentration of 1 g/l caused 96% mortality of this pest. The LCso
values estimated for the plants, M. pulegium, C. zeylanicum, Z. officinal and O. basilicum were 0.31, 2.47, 4.01
and 4.81 g/l.ir, respectively. Powders of M. pulegium, Z. officinale and C. zeylanicum at concentration of 1 g/l
caused 91.74, 90.08 and 90.25% oviposition deterrent of C. maculatus, respectively. Overall, the powder of these
plants, especially M. pulegium, could be recommended as low-risk and inexpensive pesticides in rural areas.

Conclusion: The results demonstrated that all the botanical powders exhibited insecticidal activity and
oviposition deterrent against the C. maculatus. The results indicated that the powder of M. pulegium (LCso= 0.34
pL/Lair) is the most toxic plant powder against C. maculatus.

Keywords: Botanical pesticide, Oviposition detrerrency, Storage pest



Journal of Plant Protection — (635908 2l g pgle) HALS cdilis & i
Vol. 32, No. 1, Spring 2018, P. 22 A Y oo YAV s ) oplad Y ol

Evaluation of Nine Botanical Powders against Infestation of
Callosobrucus maculatus (F.) (Col.: Bruchidae)

H. Mohammadi Nori! - J. Shakarami?*- S. Jafari®— N. Eini*
Received: 20-07-2017
Accepted: 10-01-2018

Introduction: Insect pests of stored products are responsible for considerable economic losses to stored
grains. In many storage systems, fumigants are the most economical and convenient tool for managing stored-
grain pests not only for their ability to kill a broad spectrum of pests but also for their easy penetration into the
commodity while leaving minimal residues. There are major setback to use the synthetic insecticides including
the risk to the consumer, high cost of procurement, effects on non-targeted, as well as development of pest
resistant strains and toxic residue in crops. Thus, there is an urgent need to develop economic, safe and
environmental friendly fumigant alternatives. Recent studies has been indicated that plant secondary metabolites
that may significantly affect plant resistance to parasites. Many researchers have studied insecticidal and
oviposition deterrent effects of plant materials and have reported some compounds as appropriate agents in
controlling pest infestation in stored products. In comparison with chemical pesticides, plant materials are less
harmful not only to the environment but, in most cases, to humans and at times, may be used in treating human
diseases as well. The present study was performed to evaluate the fumigant toxicity of dried leaf powders from
nine medicinal plants against cowpea weevil, Callosobruchus maculatus (F.) (Coleoptera: Bruchidae).

Materials and Methods: The individuals of C. maculatus was obtained from laboratory stock cultures
maintained in the Department of Plant Protection, Faculty of Agriculture, Lorestan University, Khorramabad,
Iran. The beetles were reared on cowpea seeds and one to three- day- old male and female adults were used for
bioassay tests.

Plant materials: The fresh leaves of Chamaemelum nobilis L., Thymus serpyllum L. and Ferulago angulate
(Schlecht) Boiss. were collected from Sephid Kouh in west Khorramabad. The aerial parts of Achillea
millefolium L., and Mentha pulegium L. were collected from 30km north of Khoramabad and Anethum
graveolens L. and Ocimum basilicum L. were collected from Serab-Changai farms, Khoramabad. Collected
leaves were shadow dried under good ventilation and milled into fine powder using electric blender. Powders of
two common spices, Cinnamomum zeylanicum Blume and Zingiber officinale Rosc were purchased from local
market in Khorramabad.

Inhalation toxicity- Tests: Fumigant toxicity of the botanical powders was tested against 1-3 days old adults
of C. maculatus. 10 adults of C. maculatus was placed inside glass vials (volume: 100 ml) without considering
the sex ratio. Since, according to the trial experiment, fumigant toxicity of the studied botanical powders
significantly differed, therefore, different concentrations were prepared. This experiment was carried out in
completely randomized design with five replicates incubated in the dark at 30£2°C and 65+5% RH. After 48 h of
exposure period, the number of dead and live insects in each bottle was counted. Insects were considered
whether they were dead if they could not move their appendages. Insect mortality percentage was calculated
using the Abbott correction formula for natural mortality in untreated controls. Data were transformed to reduce
variance heterogeneity. Data were analyzed using one-way analysis of variance followed by Duncan test to
estimate statistical differences between means. Based on the mortality data obtained from different
concentrations, LCso values were determined using POLO-PC program.

Oviposition deterrence was studied with two pairs of new adults beetles treated with different concentrations
of botanical powders. After five days, number of eggs was recorded in treatments and control and oviposition
deterrence was calculated as follows:

Oviposition deterrence = (1-NE; / NE¢)100

Where: Nt = Number of eggs in treatment

Nc = Number of eggs in control

Results and Discussion: Results showed that all the tested plant powders showed insecticidal and

oviposition deterrent activity against C. maculatus. M. pulegium powder showed the strongest insecticidal
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the activity of some respiratory enzymes and reduced consumption of sugar in low-growing plants. These results
are in line with the findings of Abdulghader et al. (2008) where the level of soluble sugar in radish leaves was
increased by heliotrope allelochemicals. In contrast, the soluble sugar content of seeds was reduced in the
presence of the leaf litter leachates of some selected tree species. Our results showed that, by increasing
concentration of the extract, there was an increase in the activity of antioxidant enzymes in the aerial parts of
crops. This indicates that oxidative stress could play a role in phytotoxic phenomenon. Any increase in the
activity of antioxidant enzymes demonstrates that sorghum and Russian knapweed water extract exposure causes
excessive generation of Oy, resulting in oxidative stress. Increased activity of these scavenging enzymes can be
due to the induction of secondary defensive mechanism against oxidative stress caused by sorghum and Russian
knapweed allelochemicals. Allelochemicals absorbed by plant cells should be detoxified. The detoxification and
the response of plant cells to it result in increased activity of antioxidant enzymes.

Conclusion: Application of aqueous extract of sorghum and Russian knapweed at 20% concentration
increased the activity of catalase, peroxidase, polyphenol oxidase enzymes and proline concentration by 100.85,
62.02, 24.94 and 143.61%, respectively over control. On basis of the decrease in seedling growth and increase in
activity of antioxidant enzymes, it could therefore, be concluded that sorghum and Russian Knapweed shoot
aqueous extract as bioherbicide may help control growth of weeds.

Keywords: Bioherbicide, Catalase, Extract concentration, Proline, Sustainable agriculture
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Introduction: The continued use of synthetic herbicides has resulted in herbicide-resistant weeds as well as
in negative impacts upon human health and the environment. Nowadays, agricultural techniques are focused on
sustainable agricultural production. Allelopathy is defined as any direct or indirect positive or negative effect of
one plant on the other plant species through the release of chemicals into the environment. It plays a significant
role in agroecosystems, and affects the growth, quality and quantity of the produce. A number of plant species
have been reported to have an allelopathic effect on other plant species. Allelochemicals produced by one crop
species can influence the growth, productivity, and yield of other crops. Sorghum (Sorghum bicolor L.) is
reported as one of the most allelopathic crops used extensively as cover and smother crops and is also
incorporated into the soil for weed suppression. Russian knapweed (Acroptilon repens L.) has also been shown
to produce phytotoxic compounds, which may contribute to its competitive behavior. Studies of the extract from
Russian knapweed has suggested the presence of plant growth inhibitors.

Material and Methods: In order to evaluate the response of wheat (Triticum aestivum L.), sugar beet (Beta
vulgaris L.), common lambsquarters (Chenopodium album L.) and redroot pigweed (Amaranthus retroflexus L.)
to allelopathic effects of shoot aqueous extract of sorghum (Sorghum bicolor L.) and Russian knapweed
(Acroptilon repens L.), a greenhouse experiment as factorial experiment based on randomized completely design
with three replications was conducted in Faculty of Agriculture, University of Maragheh in 2016. The factors
were included shoot aqueous extract of sorghum and Russian Knapweed and extract concentrations at 0 (distilled
water as control), 5, 10 and 20% (m/v). In order to make the required aqueous extract, the maceration method
was used according to the previously described method with some modifications. Briefly, the aerial parts of
sorghum and Russian knapweed were dried under shade and powdered mechanically. For making the stock
extract, 50, 100 and 200 g of the powdered plants were added to 1 | of distilled water and was placed in a closed
container for 48 h with frequent agitation until the soluble matter was dissolved. The extract was filtered through
Whatman filter paper. The concentration of the resulting extract was 5, 10 and 20% (v/v).

Results and Discussion: Seedlings growth was measured in terms of shoot fresh and dry weight and root
fresh and dry weight. The lowest shoot dry and fresh weight were observed in 20% extract concentration of
Russian knapweed and sorghum. Growth indices loss in redroot pigweed was greater with application of 20%
extract of sorghum. However, growth loss in wheat, sugar beet and common lambsquarters was greater with
application by extract of Russian knapweed. The results revealed that the sorghum and Russian knapweed
aqueous extract had stimulatory effect on the proline content of the seedlings. Enhanced proline along with
increase in water extract concentration suggests an allelochemical induced stress. Accumulation of proline
indicates cellular damage in the target tissue caused by the ROS generated by peppermint allelochemicals. The
present study concludes that peppermint allelochemicals induce oxidative stress in tomato through generation of
ROS and upregulation of the activities of some scavenging enzymes. This result is in agreement with the
findings of Batish et al. (8). They noted that proline enhances tolerance and provides protection against abiotic
stress by avoiding ROS-induced damage to photosystems, membranes and proteins. Different concentrations of
water extract had significant effect on the sugar contents of crops seedling. In comparison with the control, the
sugar contents was generally increased in all treatments. Increase in sugar content is an indication of reduction in
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show any significant difference with Vitex pseudo-negundo when the concentrations are equal. The seed vigor
index of Malva neglecta and Secale montanum were decreased with the increase of the essence concentration.
The lowest seed vigor index was obtained in the essence concentration of 2000 mg/l. The highest seed vigor
index in the no essence treatment of Vitex pseudo-negundo (control) in Malva neglecta and Secale montanum
were 23.1 and 77.8 consecutively.

Results: The results of this research showed that the essential oil of Vitex pseudo-negundo has a high
allelopathic ability on Malva neglecta and Secale montanum weeds. The Malva neglecta weed had a higher
sensitivity to the concentration of the essential oil. There has been a widespread effort to the degree of inhibition
increased with an increase in the concentration of the essential oil so that in all the measured characteristics, the
highest prevention was observed at 2000 ml. In the present situation that there has been a widespread effort to
improve the performance of the crops, knowing the allelopathic effects of the plants can be a great help in the
suitable management of sustainable agriculture and weed control methods.

Keywords: Gas chromatography, Seedling vigor index, Seedling dry weight, Weed
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Introduction: The role of allelopathy in weed management is useful and has attracted a lot of attention in the
last two decades. The main goal of the allelopathic research is to find a reason for the interference of chemicals
in natural circumstances and to introduce allelochemicals that affect the growth of other plant’s in farm or
natural ecosystems. The other aim of this science is to identify and separate the plants allelochemicals. The
prevention of weed growth by the crop allelopathy in the primary stages of establishment can reduce the need for
commercial herbicides used at the beginning of the planting season. After that by increasing the competition, the
crop can control the weed. The aim of this research is to identify the constituents of the leaf essence of Vitex
pseudo-negundo and also to survey the allelopathic potential of different concentrations of the essence of Vitex
pseudo-negundo in the prevention of the germination and the growth of Malva neglecta and Secale montanum
weed bushes in the laboratory.

Material and Methods: The leaf samples of Vitex pseudo-negundo were collected from wild in Fasa, Fars
province in 2016. To extract the essence, the leaves were collected and dried in the shade and then the essence
was extracted. The extraction of the essence was done in the laboratory of the agricultural research and natural
resources center of Shiraz. To analyze and survey the constituents of the essence, the gas chromatograph device
with Flame lonization detector and coupled chromatograph with mass spectrometer were used. In another part of
this research, the potential of the allelopathy of the essence of the leaf of Vitex pseudo-negundo on the seed
germination and the growth of Malva neglecta and Secale montanum were surveyed. This research was done in
the form of factorial in the randomized complete block design with 4 repetitions in 2015. The first factorial
included Malva neglecta and Secale montanum weeds and the second factorial included the essence of Vitex
pseudo-negundo with the concentrations of 0, 250, 500, 1000, 200 ml. To analyze the data the statistical analysis
software was used. To compare the means the Duncan test with 5 percent probability was used.

Results and Discussion: In this research, the analysis of the leaf essence of Vitex pseudo-negundo which
was gained by distillation using gas chromatography and also gas chromatography attached to mass spectrometer
made it possible to identify 53 compounds which constituted 98.91 percent of the essence. In this research, the
essence of Vitex pseudo-negundo consisted of 37.743 percent Hydro carbonic monoterpenes, 28.865 percent
Oxygen monoterpenes, 25.858 percent Sesquiterpene of Hydrocarbons, 6.32 percent Sesquiterpene Oxygen and
0.397 of other compounds. The most important constituents were o-Terpinyl acetate (22.007 percent) . a-Pinene

(16.378 percent) (E)-Caryophyllene (11.724 percent) and Limonene (8.68 percent). The highest percentage and

rate of germination of Malva neglecta and Secale montanum were obtained in no essence condition of Vitex
pseudo-negundo (control) with the increase of the essence concentration of Vitex pseudo-negundo, the
percentage and rate of germination were decreased in Malva neglecta and Secale montanum so that lowest
germination which was obtained in the treatment was 2000 ml. The length of the radical in Malva neglecta in the
treatment was 1000 ml and the concentration of Vitex pseudo-negundo essence was 4.4 ml which showed a
significant difference with 2000 ml treatment (2.2 ml). The length of the radical in Secale montanum in no
essence condition of Vitex pseudo-negundo (control) showed a significant difference with 250 mg/l of the
treatment Vitex pseudo-negundo. The shortest length of the radical of Secale montanum was 26.6 mm in average
in the 2000 ml evidence of the essence of Vitex pseudo-negundo. The increase of the essence of Vitex pseudo-
negundo caused the decrease of the wet weight average of Malva neglecta and Secale montanum. The other
obtained results show that the wet weight of Malva neglecta with Secale montanum in different levels does not
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parameters and seedling infection types revealed different groups/clusters which indicate considerable diversity
for a level of resistance of these barley cultivars.

Keywords: Adult plant resistance, Barley, Pathotypes, Puccinia striiformis, Seedling resistance
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Introduction: Stripe (yellow) rust of barley (Hordeum vulgare L.), caused by Puccinia striiformis f. sp.
hordei, is one of the most important diseases of barley in many parts of the world which can cause yield losses
due to severe epidemics. Stripe rust of barley is become increasingly important in some parts of Iran due to the
cultivation of susceptible cultivars and or appearing new pathotypes. Yield losses of 30 to 70 % occurred in these
regions. New, more effective fungicides are available to control yellow rust, but the most efficient, economical,
and environmentally friendly approach, is to grow resistant cultivars. It should be noted that the majority of
designated Yr-genes are race-specific and therefore become ineffective in combating current pathogen
populations due to development of new races. The average lifetime of the genes conferring race-specific
resistance is estimated to be five years on the global basis. An alternative procedure for wheat breeders is the use
of quantitative resistance. Two types of quantitative resistance, including high-temperature adult-plant (HTAP)
resistance and slow rusting resistance, have been intensively investigated. Although several studies have been
carried out for assessment of different barley genotypes to yellow rust in Iran, no research has been reported on
the screening of barley cultivars for different pathotypes of barley and wheat yellow rusts.

Materials and Methods: In order to, resistance evaluation, seedling and adult plant reactions of 30 barley
cultivars were evaluated to yellow rust. The seedling reaction was evaluated in a greenhouse using four barley
pathotypes (PSH-51, PSH-84, PSH-85, and PSH-89) and one wheat pathotype (6E150A+, Yr27). The seedling
reactions were recorded under greenhouse conditions, based on a 0-to-9 scale. Race population was considered
avirulent on the differential set when there were either no symptoms (IT 0) or there were necrotic or chlorotic
flecks (IT 1), necrotic or chlorotic blotches without sporulation (IT 2), or necrotic or chlorotic blotches with only
a trace to slight sporulation (IT 3 to 4). Race population was considered to be virulent if it caused moderate to
abundant sporulation, with or without necrosis or chlorosis (IT 5, 6, 7, 8, or 9).

Adult plant resistance was also evaluated by measuring final rust severity (FRS) and coefficient of infection
(CI) under natural infection conditions with two times artificial inoculations. Artificial inoculation, during 2010-
2011 cropping years, was carried out by barley and wheat yellow rust inoculum. Percent severity was recorded

three times, starting when check reached 50% severity according to the modified Cobb’s scale, and reaction
based on Roelfs et al. (1992). The coefficient of infection (CI) was calculated by multiplying disease severity
(DS) and constant values of infection type (IT). The constant values for infection types were used based on;
resistant (R) =0.1, moderately resistant (MR)=0.25, moderate or moderately resistant to moderately susceptible
(M)=0.5, moderately susceptible (MS)=0.75, susceptible (S)=1.

Results and Discussion: Results of evaluations for resistance parameters showed that cultivars Eram, D10,
Shori-5, Topper, Afzal, Goharjow and Torsh had susceptible reaction at seedling stage and the high values of
FRS and CI, therefore were selected as susceptible cultivars. The cultivars Emir, Asterix and Makouee were
resistant both at the seedling and adult plant stages, so they carry race-specific resistance genes against all used-
pathotypes. Six cultivars showed resistant at seedling at least against pathotype PSH-85, but moderate or
susceptible reactions at adult plant stage in Ardabil. The thirteen cultivars (entries; 4, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 26), was susceptible at the seedling at least against one pathotype, but had moderate (MR, M or MS)
reactions at adult plant stages.

Conclusions: The results of the current study showed that the cultivars had a diversity of reactions, ranging
from complete resistance to full susceptibility. Most of the evaluated cultivars exhibited moderate or low
performance under high disease pressure shown by the susceptible check. The resistance of all categories
(including complete resistance, to partial resistance) to stripe rust was observed. The cultivars having the low
level of different parameters supposed to be having gene/s for varying degrees of slow rusting resistance or high-
temperature adult-plant (HTAP) resistance. Cluster analysis of barley cultivars based on adult plant resistance
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aggressiveness and genetic diversity, it is proposed to use multigene resistant cultivars to achieve better control
management. This work is the first attempt to assess genetic diversity among Fusarium isolates causing
cucumber root and stem rot based on pathogenicity test, VCG and RAPD molecular markers in Kerman
province, Iran.

Keywords: Cucumber, Fusarium, Genetic diversity, Stem and root rot
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Introduction: Crops Production under greenhouse condition has been increased during the last decade in
Iran. Two formae speciales of Fusarium oxysporum including F. oxysporum f.sp. radicis-cucumerinum (Forc),
causing stem and root rot and F. oxysporum f.sp. cucumerinum (Foc) causing wilt in cucumber are the most
important diseases of cucumber worldwide. Root and stem rot disease of cucumber caused by Forc is a very
important disease of cucumber, recorded for the first time in Greece over 1989. Root and stem rot have been
recorded on cucumber in Canada in 1994, in France in 1998, in China in 1999, and in Spain in 2000, causing
significant yield losses. Using resistant varieties is the best and durable control method of this disease. Having
knowledge on the variability and genetic diversity among the population of pathogen is necessary for screening
cucumber cultivars to find resistant varieties. The objective of this research was to characterize the isolates of
Forc causing stem and root rot of greenhouse cucumber in Jiroft region using pathogenicity test, vegetative
compatibility groups and molecular marker assay.

Material and Methods: To study the genetic diversity among isolates of Fusarium on cucumber, many
greenhouses were investigated for wilt, stem and root rot disease in Jiroft and Kahnuj, Kerman, Iran. Fusarium
isolates were recovered from symptomatic cucumber plants during 2009-2011 growing season. The
pathogenicity test, vegetative compatibility groups (VCGs) and RAPD marker were used to study the genetic
diversity among isolates. Isolated fungi was inoculated on seedlings of commercial susceptible variety of
cucumber (Negin) at four leaves stage and two different temperatures under greenhouse condition for separating
two different mentioned Fusarium formae speciales. The Forc and Foc are, respectively, pathogenic at 17-21 °C
and 25-30 °C. One to two weeks after inoculation, the results of pathogenicity tests were reported. Different
plant species such as tomato, pepper, watermelon, melon, and cantaloupe were used to confirmed forma specialis
of cucumber. To determine vegetative compatibility groups (VCGs), Fusarium Nit mutants were produced and
complementation tests were carried out using Puhalla (1985) and Correll et al (1987) methods. RAPD primers
series SBS was employed to study genetic diversity at molecular level.

Results and Discussion: Overall, 45 Fusarium isolates were recovered from infected cucumber. 42 isolates
were identified as F. oxysporum and three isolates as Fusarium sp. Based on pathogenicity test, cultural and
morphological characters, symptoms expression, experimental host range on some other plant species, 36
isolates were identified as F. oxysporum f. sp. radicis-cucumerinum and six isolates as F. oxysporum f. sp.
cucumerinum. These cultural and morphological characteristics were similar to those of F. oxysporum. f.sp.
radicis-cucumerinum described by Vakalounakis (1996) and later in other works (Punja& Parker, 2000;
Cercauskas et al., 2001; Vatchev, 2007). Most of isolates showed high degree of disease severity index.
Fusarium stem and root rot disease of greenhouse cucumber in Jiroft occuring mainly at bearing and harvesting
time. A stripe shape stem lesion started from soil level and progress toward aerial parts. A whitish to pink/orange
color due to mycelia mat and spore formation of Fusarium oxysporum on surface of stem were also observed.
The causal fungal pathogen was easily isolated from infected roots, crown and stem. In total, 288 nit mutants
were recovered from 36 isolates. Among these, 53.4% belonged to nit1, 25.2% to nit3, and 21.4% to NitM. Three
VCGs groups were identified and arbitrary designated as VCG-A, VCG-B and VCG-C. PCR reactions were
conducted using RAPD primers. High polymorphism among fungal isolates was found. The size of amplified
bands ranged from 250 to 2500 bp. Cluster analysis of RAPD data using UPGMA method and Dice’s coefficient
distinguished two main groups at 84% similarity level.

Conclusions: Our results showed that the F. oxysporum f. sp. radicis-cucumerinum is more prevalent forma
specialis in greenhouse cucumber at Jiroft region. Due to difference among isolates of Forc in terms of
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Conclusions: Occurrence and distribution of physiological races of sunflower rust has importance in plant
breeding research; as the process of breeding for resistant genotypes would be broken without considering the
variation and distribution of the disease physiological races. In addition, genetic resistance to rust is controlled
by dominant genes. Thus, access to new resistant sources in sunflower breeding is more likely. Among 23 lines
and individuals of sunflower derived at the breeding processes, 16 resistant ones could help breeders to improve
and release new hybrids or varieties containing resistance sources to the rust.

Keywords: Differential Lines, Genotype, Isolate, Physiological Races, Resistance
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Introduction: Sunflower rust is one of the most important diseases of the host in main cropping areas of Iran
and resistance sources among the plant germplasm are accessible. Sunflower rust disease caused by Puccinia
helianthi was reported first time at 1822 on collected samples from Eastern south areas of United States. It is
considered as an important disease for sunflower cropping areas of South and North America, Argentina, Africa,
India, China, and Australia and has been reported on the host worldwide. Incidence and severity of the disease
on commercial hybrids had been increased up to early 1990s in Canada. Between 1988-89, the incidence on crop
was reported up to 60 percent; whilst highly infected fields were appeared at the end of crop season. Puccinia
helianthi has a worldwide distribution on sunflower and all species of Helianthus. There are also four other
species which cause rust on cultivated and wild sunflowers. P. enceliae and P. masalis have been reported on
wild sunflower and composites from southwest of United States. P. xanthi with a worldwide distribution on
Xanthium Spp from Australia and Coleosporium helianthi from eastern areas of U.S. have been reported.
Investigations reported some areas of Mazandaran and Golestan provinces showing infection including
Behshahr, Kalaleh, Golidagh, Kalpoosh plain and Gonbad. Sunflower rust in Iran is considered as one of the
important diseases which cause economic losses every few years. For instance, it caused 10 percent yield loss
and 9.8 percent loss for oil yield. Genetic studies revealed that resistance is controlled by two dominant genes R
and Ry. By these identified genes, four physiological races of the pathogen became determinable. The presence
of several resistant sunflower lines to rust with different origins reveals genetic variation for resistance to the
disease. In this study, the variation of physiological races of sunflower rust was investigated to identify possible
new races of the pathogen, Puccinia helianthi, and reaction of the host genotypes was also evaluated to the
identified races.

Materials and Methods: Rust-infected leaf samples were collected from provinces Golestan and West
Azarbayjan in 2010, and 8 isolates were inoculated on susceptible cultivar Record for physiological race
identification purpose. Employing single pustule technique, the isolates were purified. The isolates after mass-
production in separate chambers were inoculated on 9 standard differential lines. Inoculation and incubation
methods were the same as for race identification procedure. The reaction of sunflower genotypes was evaluated
by measuring pustule coverage percentage (PCP) according to computer-generated leaf diagrams depicting
various percentages of leaf area covered with rust pustules. The interpreting resistance method proposed by
Gulya and Masirevic (1995) was used in which three reaction patterns are defined as follows: immune (PCP=
0%), highly resistant (0.5%>PCP>0%) and susceptible (PCP.1%).

Results and Discussion: All collected isolates from the two main areas (i.e. Khoy and Golidagh) infected
the non-resistant Perodovic cultivar indicating the pathogenicity of them. In addition, lines HA-335 and 803-1
were susceptible to all isolates. Lines RHA-265 and QHP1 demonstrated resistance to isolates collected from
Golidagh, whereas the isolates of Khoy infected both lines. The results showed physiological differences
between the main collection areas and presence of two dominant races. On the basis of pathogenicity similarities
on common differential lines, races 302 and 300 were determined as dominant for Golidagh (Golestan) and
Khoy (West Azarbayjan), respectively. Resistance evaluation of sunflower germplasm against rust disease was
done under controlled greenhouse condition. The genotypes were tested by powdering the plants with mixture of
the races' spore and Talc powder. The results demonstrated that 10 and 6 sunflower genotypes including hybrids
Ghasem and Barzegar, their restorer lines and cultivar Gabor individuals were resistant against races 302 and
300, respectively.
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Conclusions: All herbicide treatments increased wheat biological and grain yield as compared with the weed
infested control. Application of Atlantis did not provide acceptable weed control in wheat. It is concluded that
the most effective herbicide treatment was Total that provided maximum reduction in overall weed dry matter
and obtained maximum grain yield. Atlantis had the lowest effect on weed control compared with the other
herbicides (Total and Apyrus) and this could be due to poor weed control of the herbicide at both doses.

Keywords: Dose, Mesosulfuronm metsulfuron, Sulfosulfuron, Weed dry weight
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Introduction: Wheat (Triticum aestivum L.) is one of the most important crops among cereals. Many factors
could be responsible for low yield in wheat, but one of the major causes is weed infestation. The efficacy of any
herbicide primarily depends on selectivity and the dose of application. Use of herbicides is an effective and
efficient means of weed management. In many cases, there are no practical alternatives to chemical weed control
methods. However, not only all kinds of weeds do not control by one type of herbicide and continuous use of
that, but also lead to increase weed resistance to herbicides over the time (Hall et al. 1999). Of the many weeds
that infest wheat fields across southern Iran, wild barley (Hordeum spontaneum L.), foxtail (Setaria viridis L.)
and wild oat (Avena fatua L.) are the major weeds causing economic losses. Baghestani et al. (2007) reported

that sulfosulfuron at 19.95 and 24.90 g a.i. ha* were proper application rates for broadleaf and grass weed
control in wheat fields. Sij et al. (2016) reported that sulfonylurea herbicides were more efficient in terms of
weed control. Lair and Redente (2004) reported that sulfonylurea herbicide application increased stability and
biomass of crop as much as 43% over auxin herbicide and simultaneously reduced the grass weeds up to 71%.
Golparvar et al. (2012) reported that limited doses of herbicides provided the same yield as weed free plots,
therefore, this could be recommended to the farmers. The present study initiated to investigate the effect of some
sulfonylurea herbicides on weed control and grain and biological yield of winter wheat under with/without wheat
residue treatments.

Materials and Methods: A field experiment was carried out in split-plot arrangement based on randomized
complete block design with four replicates at College of Agriculture, Shiraz University, in 2014 growing season.
Treatments included wheat residue at two levels (0 and 1850 kg/ha) as main plot in combination with each of the
three of herbicides (Total, Apyrus and Atlantis) in two concentrations (recommended dose and 30% over the
recommended dose) as Subplots. A weed infest plot (no herbicide application) was used as control. Wheat
(Shiraz cultivar) planted on 5" November 2014, by Pneumatic planter at the rate of 200 kg ha™* and maintaining
20 cm distance between crop rows. The plot size was 5m x 5m. Measurement of the effects included weed dry
weight, weed density, wheat height, grain yield and its components. The data were subjected to the analysis of
variance using SAS statistical software and means were compared by Duncan multiple range test (DMRT) at the
0.05 level of significance.

Results and Discussion: Investigation on the effects of different application doses of Total, Apyrus and
Atlantis to control weeds in wheat fields under applied wheat residue showed that the wheat residue had negative
effect on the efficiency of three types of herbicides and increased weed dry weight by 41.4 percent, as compared
to without wheat residue. Wheat residue incorporated to soil, reduced biological yield (from 14865.60 to
12340.40 kg ha') in comparison to without residue treatment. Three herbicides reduced weed biomass and the
highest (43.56%) and lowest (18.7%) weed control recorded compared to weedy check. In comparison to weed
infest control, Total increased wheat grain yield (from 3329.88 to 5283.19 kg ha), followed by Apyrus and
Atlantis with 46 and 21 % increase in wheat grain yield, respectively. Application of Total, Apyrus and Atlantis
herbicides, had increased wheat biological yield in comparison with weed infest control by 30.7, 26.8 and 13.6
%, respectively. Additive dose of herbicides application had better effect on weeds control and increased wheat
grain and biological yield more than the recommended dose. Baghestani et al. (2007) reported that the wheat
yield increased with increasing application dose of herbicide without any crop injury. Wheat grain yield for Total
applied at the recommended dose was 5090.99 kg ha* but no significant effect was observed when an additive
dose of the Apyrus herbicide was applied. This could be due to strong weed control effect of the Total herbicide
at this dose. Interaction effect of herbicides and application dose indicated that Total at additive dose resulted in
highest seed yield and weed control. Wheat residue had negative effect on weed control and the highest weed dry
weight (~48.5%) observed when Total was applied under no residue conditions.
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in aboveground dry matter of redroot pigweed. Therefore, the efficiency of herbicides has been reduced in
mixture compared to applied herbicides alone.

Mixture of 2,4-D + MCPA with nicosulfuron + rimsulfuron does not recommend to control of this weed,
because impose more herbicides rates to environment. Therefore, other binary mixtures must be evaluated using
nicosulfuron + rimsulfuron in mixture with synthetic phenoxy herbicides or other broadleaf herbicides.

Keywords: Additive dose model, Binary mixtures, Broadleaved weeds, Phenoxy herbicides, Sulfonylurea
herbicides
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Introduction: A few herbicides have been registered to control broadleaf weeds in Iran. Sulfonylureas are
dual purpose herbicides to control narrow and broadleaf weeds, but these herbicides control narrow-leaf weeds
better than broadleaf weeds. Hence, it is better to mix these herbicides with other broadleaf herbicides by
different site of action to control broadleaf weeds effectively. Although the most of herbicide mixtures have been
antagonism, but studies have shown that phenoxy herbicides have supplementary effects on broadleaf weeds in
mixture with sulfonylureas.

Materials and Methods: In order to study the effect of nicosulfuron + rimsulfuron (Ultima) in mixture with
2,4-D + MCPA (U46 Combi Fluid) on redroot pigweed (Amaranthus retroflexus L.) at the four-to six-true leaf
stage, an experiment was done in 2012 at the greenhouse of Agricultural Faculty of Ferdowsi University of
Mashhad, Mashhad-Iran. Experiment was performed as a randomized complete block design with seven rates of
herbicide mixtures and four replicates. The plants were sprayed using a greenhouse bench sprayer equipped by
8002 single nozzle with an even spray pattern delivering 200 L ha? at 300 kPa and boom height of 50 cm.
Herbicides doses in mixture were considered based on effective dose required for 50% reduction in aboveground
dry matter of redroot pigweed in pre-test experiments and joint action model calculations. EDsy doses of
nicosulfuron + rimsulfuron and 2,4-D + MCPA applied alone were 22.33 and 55.98 g a.i. ha'*, respectively. The
ratio of the herbicides in binary mixtures were 100:0, 87.5:12.5, 75:25, 50:50, 25:75, 12.5:87.5 and 0:100. The
dose-response curves in binary fixed-ratio mixture were fitted simultaneously within each treatment using a
three-parameter Gompertz model (with the lower limit equal to zero) available in the drc add-on package to the
R programme. A Box-Cox transform-both-sides approach was performed to achieve variance homogeneity. The
goodness-of-fit was assessed by graphical analyses of residuals and F-test for lack-of-fit. The results of dose-
response curves of herbicides in mixture by 50 and 90 percent reduction in aboveground dry matter of redroot
pigweed were plotted on the graph and compared to the ADM isobole. Points above the isoboles indicate that the
joint action of a mixture is lower than predicted by ADM, while points below the isoboles indicate a joint action
higher than predicted by ADM. In the present study, we examined whether the predicted EDsoand EDgo doses of
the herbicide mixture was contained in the 95% confidence interval of the estimated EDso and EDgo doses. This
approach inevitably overestimates the number of significant deviations, because it does not incorporate a
variation around the isobole. Significant deviations were termed antagonism if higher and synergism if lower
than the corresponding estimated EDso and EDgp doses. As the results with the herbicide mixtures originate from
this experiment, it was necessary to standardize the x- and y-axes so that the EDso and EDgy doses of the
herbicides applied separately were always fixed to 1.

Results and Discussion: Results revealed that 2,4-D + MCPA in mixture with nicosulfuron + rimsulfuron
has lower effect on redroot pigweed in comparison with where herbicides applied alone. So that all of
observations were located outside of isobole line, irrespective of response level and strong antagonism was
observed in mixture of two herbicides. Interference was observed more especially in mixtures that nicosulfuron
+ rimsulfuron ratios was higher than or equal with 2,4-D + MCPA. In these mixture ratios, observations were
located far from isobole line at EDso and EDg response levels in comparison with higher mixture ratios of 2,4-D
+ MCPA. There may be interference between two herbicides in mixture for absorption into and translocation to
site of action. Herbicides formulation and adjuvants may be led to increase or decrease in efficiency of
herbicides in mixture according to ADM. Studies have shown that formulation of one herbicide in mixture has
important effect on active ingredient absorption of herbicides into the plants. Therefore, it is possible plants have
had a chance to detoxify herbicide molecules in mixture at the same rates that herbicides applied alone. Hence, it
was required higher rates in mixture to reach an effective dose at the site of action by 50 or 90 percent reduction
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chemical method for downy brome control especially in arid regions of the country. According to the results of
this study, covering the soil with two-layer plastic sheet was the most effective and the best method of
solarization.

Keywords: Decayed seed, Germination, Mulch, Non-chemical control
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Introduction: Weeds are important components of agricultural ecosystems that compete with agricultural
crops to capture resources and caused irreparable damage to the crops. By producing herbicides, a significant
change was created in the management of weeds. But now days some new problems such as resistance of weeds
to herbicides, loss of useful species and environmental pollutions have forced farmers to employ non-chemical
weed management methods. An important non-chemical method for seed control of weeds is soil solarization,
which has been used as a way for controlling weeds, pests and diseases. South Khorasan enjoys plenty of solar
radiation during the summer which can be used as a useful tool for weed control.

Materials and Methods: To evaluate the effect of soil solarization on downy brome (Bromus tectorum L.)

control, an experiment was conducted at the research farm of College of Agriculture, University of Birjand
during the summer of 2010. The factorial experiment was performed as a randomized complete block design
with three factors including the number of clear plastic layers (uncovered as the control, one-layer and two—layer
plastic sheets), duration of coverage (15, 30 and 45 days) and seed burial depth (0, 5, 10 and 15 cm) with three

replications. Seeds were buried at different soil depths in the field and experimental plots were covered with the
corresponding plastic layers. The seed samples alternatively were pulled out of different depths of soil and
transported to the research laboratory. The seeds which were germinated in the field were counted, and the rest
of them were incubated in a germinator set at 25/15°Cfor day/night. During the germination period, some index
such as; germination rate, percentage of decayed and germinated seeds were measured. Tetrazolium test was

used to examine the viability of not germinated seeds.

Results and Discussion: Results showed that solarization significantly increased soil temperature (as much
as 6.3 to 15.1°C) compared to the control. The percentage of germination in the field decreased by increasing the
layers of plastic coverage, as well asby increasing burial depths. The maximum percentage of decayed seeds
were observed at two-layer plastic, one-layer plastic and control treatments, respectively. The percentage of
decayed seeds increased by increasing solarization duration and it decreased by increasing burial depth. During
the whole period of solarization, the lowest decay percentage was observed in the control treatment, while the
greatest corresponding values were obtained from the seeds placed under oneand two-layer plastic sheets,
indicating that accumulated temperatures under these sheets caused an increased decay percentage. At the soil
surface and 5 cm burial depth, none of the downy brome seeds in 1- and 2-layer plastic sheet could germinate in
the laboratory. It seems that the high temperatures generated by soil solarization have destroyed downy brome
seeds under plastic covered treatments. A soil solarization period of 15 days was sufficient for destroying the
seeds on the soil surface and those buried at 5 cm depth, while a solarization period of 45 days was required to
destroy the seeds buried at 10 and 15 cm depths. Seeds that had been exposed to high temperatures caused by
solarization for a longer period, had a lower germination rate. The greatest germination rate was observed in the
control treatment and on the soil surface. The results of Tetrazolium test showed that all none germinated downy
brome seeds which were subjected to Tetrazolium test had lost their viability, or in other words, were decayed.
After finishing the solarization experiment we found that the concentration of sodium, calcium, and magnesium
and sodium uptake ratio and soil pH decreased decreased under solarized plots. Moreover, electrical conductivity
(EC) increased.

Conclusion: Overall, the results showed that solarization reduced the downy brome seed germinability and
ultimately led to an effective method to control of this weed. It appears that solarization can be used as a non-
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doses of imazethapyr. The application of 25 percent of the recommended dose of this herbicide reduced A.
retroflexus dry weight more than 50 percent. It seems that if the dominant weed in a field was the A. retroflexus,
the farmer could greatly reduce dose of imazethapyr. However, usually weed community of fields are consisted
of several species, therefore, to use reduced herbicide doses, sensitivity of all species should be considered. Also,
using bean cultivars that potentially have high competitive ability, it could be a good supplement in combination

with reduced doses of herbicide. In this experiment, Goli cultivar presented more potential to combine with
reduced doses of imazethapyr.

Keywords: Bean cultivars, Competition ability, Herbicide reduced doses, Intercropping
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Introduction: Weed management is an important agronomic practice. It would be takes 40% of time of
small holder farmers, if carried out by hand. Farmers have being interested in more comprehensive programs for
weed management that reduce weed populations over time and the use of reduced herbicide doses in order to
diminish their production costs. Integrated weed management takes advantages of various methods to suppress
weeds in a more common and environmental natural way. Today, it is understood that chemical herbicides are
not free of problem. So researchers are working on integrated weed management, which brings all possible
methods to control weeds. The use of reduced herbicide doses will cost a fraction of full dose and make them
even more affordable to poor farmers who have a limited amount of resources. Researches indicate that there is
good potential to reduce the number of herbicide applications and utilize lower herbicide doses within
competitive cropping systems. Crop competitiveness advantage is a great potential for weed suppression that
provides reducing herbicide dose to avoid its environmental and economic suffers. Therefore, a field experiment
was conducted to evaluate the effect of reduced dose of imazethapyr on weed control when two bean cultivars
grown in pure stand and intercropping together.

Materials and Methods: The field experiment was conducted as split plot based on randomized complete
block design at the Research Farm of University of Tehran located in Karaj during 2013-2014. Main plots were
five doses of imazethapyr (0, 25, 50, 75 and 100 percent of the recommended dose) and sub-plots comprised
pure stands and intercropping of two bean cultivars include: Akhtar (the growth habit is upright) and Goli (the
growth habit is creeping). Also there is a plot as weed free (control). When the plants were at the third trifoliate
stage, determined doses of imazethapyr were sprayed. Weed dry weight and bean yield were analyzed by
nonlinear regression. In order to obtain the response curves to the doses of imazethapyr, data were fitted by
SigmaPlot software (version 11) according to the standard dose-response equation:

wy ED:,
W=—+(—
1 dnse

Where W is the dependent variable, EDso is equivalent to a dose of herbicide that reduces weed dry matter by
50 percent and b is the curve slope where the trend is linear. The yield data were fitted using a three-parameter
logistic equation:

o
F =

b

—(a—xg)
(1+e 2 )

where a is maximum yield, xo represents a dose of herbicide in which the yield reaches 50 percent and b is
the slope of the curve.

Results and Discussion: The community of weeds in the field mostly consisted of three species; Amaranthus
retroflexus, Chenopodium album and Solanum nigrum that all are summer annual weeds. The dose-response
model well described the effect of doses of herbicide on weed dry weight. Results indicated that weed species
response to herbicide doses differently in bean cultivars and their intercropping. Among dominant weeds, A.
retroflexus was determined high sensitive to increasing doses. Bean cultivars were solely different in
competition with weeds, as creeping cultivar i.e. Goli with more competitive ability (like: fast early growth and
area coverage) was more successful in weed suppression. Herbicide application at reduced dose could also be
efficient when we used 75 percent of the recommended dose because led to a yield more than 4000 kg/ha in pure
stand of Goli. Pure stand of Akhtar and intercropping showed yields of 3617 and 3641 kg/ha, respectively at 75
percent of the recommended dose. Relative yield total (RYT) for doses of 75 and 100 percent of the
recommended dose and weed free control were 0.95, 0.87 and 1.03, respectively.

Conclusion: The results of experiment showed that weed sensitivity to herbicide doses vary differently by
species. So that, A. retroflexus dry weight was more affected than C. album and S. nigrum in response to reduced
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