' \..-\:7:\}) - R\ lv-a ! \f'.\)
= < ~—t w

NESEsS b EE

_——1

R

Yo : 2l oslod

< 2ko ylgs

g Vg J S 53 mrdeS g (IS Ule (o) 9 (SamdiSy (o (RS 51 (LS SB0Eg; 3,2)8 ST (o)

......................................... (Avena ludoviciana Durieu.)

L5 Sl —ng ubL) Jowe —L»)Li Ee —ULa.m Ll Cy> M—@Loa Oy

03l b g9, bl o bl 43 olybdus JU e &I Jole Wilsonomyces carpophilus (Si55 £45 owy s

Y7 ocosooconoacasocssomne

¥ comnnooocannnocone

........................................................... rep-PCR ,55US 5

&35 dga0e = gluo (LISt = (6508 lirl> daze —aS ey 4ol — 5187 51 03l Lo,

Cliges glalali gz Sasges JolS Syt (53, 9299,50Lo lyel (S S

Y Roomannoomnnocsemacomaononomnne

..Callosobruchus maculatus Fabricius (Coleoptera: Bruchidae)

oo Cammo = (el (Bolo s —zgpe GraedME = (5 jom0 9l

(Cyperus rotundus L.) 15 )| @Y ,Lgl 5onile (ST g andy 3 (Suwid (i3 5l o)y

G lins &l Gy = oMl g s = 2l (oS ol &y

(Vigna sinensis L) by puier Ug) 3 5 334 (i joms 2 it Sinaa] 9 Saigosl ] 2190l 56 (oo

2.9 cooooaansonooooooas

................................................... OAlyakdy 55 350,18 dagl o 43

B ple o> —jo (BB jp2sio = b)e s = (B pudd (gyal wle

Lobesia botrana (Lep. Tortricidae) ;¢! jlgsdnigd JolS Ol i Coron Ol i owy s 9 Jowd SIind oy

oy .

donl pg0 9 4 ghSeS Ll (o ow )d (Fg0,d (gdl I dlikwl b
Slis alaao —(gdeze dllcons — o) plll

539,18 g (339381 Slgo ;31 03! b (Beta vulgaris L.) 53,085 wivgy s SBESAle A 91,5 g5lwdigs

0 ocacomaoooanoocooms

(A coccoocsoococs

Sl JB Lisase gl JoS — 6300 033) padl pl —gSaly (gigen =2l Epw 55050 allss

SiealdS (S Jgda el i olis Wisko glapsj, Wil

W2 cocnnnono000maon000000000000a0000000000aIAAAE0000C0CNAAAABCCCOCONII0O0000 Oenopia conglobata contaminata (Menteries)

S o8 ) duw S

S M)fa\fs)fl)yw »l7M Lé)fd,\tz)' d)Lta

g oS 3,8kas g £ly5 Olho 1 o glacile JA185 0,93 Job il
Sgmge Loyl s =I5 Jesazms Lo,

8 ecorooosecnceconcs sliilo,S yd (Zea mays L.) glaily &3 3 ,Sdos 5152 95 ,Sdos 1 552 slacile Sl Cy o (gl pig, 4]

s (oo ELd Jole — e (oole — el Wl g,

Rhytima acerinum ygns) (555195 o (sogabume Swdy J 35S 33 cymmnLog 35 51 9 e Soro] ¢ palS Ll 55 oansST 3 3,18

.................. Pl bl 3 ey 1,81 5 8 4S9 g low Jole

ol i aabld —guenl o ST =l o3l (allslid = o) (sige plied

PS5 3)Sdos g j laddle J SIS (oingy o SLGES e (B 3508 9 )0 05155 ]

.................................................. (Triticum aestivum L.)

29 (S Spmw — 2Ll pie

< Sl Gl Ll 43 dgm sl 2LS ST sbaniled  olwls

G2l ol o —pade (o are Cunas — dlj)0 1als

A 10 S ygd Aol

= ‘/‘/ ~' '7'
AT A

‘A.I.‘) Gy

=

e

=

o) G LS5 =

Y oagled ¥

W45 I

2017

INGL

ORI

clicn

1€

lznt 1P1of

.

Joumel'ofil

Journal or:

Fardouwsi Ynivarsity
of Nlashiad

ISSINFZO0SZAYAY

LONLENLS:

Effect of Vegetable Oils on the Surface Tension, Diffusion and Efficiency of Sethoxydim to

Control Wild oat (Avena [udoviciana DUTIEWL) .......cceeeevvveereeeeiesersareansessecsssssssssssssssssssassssassassssssssnsasssssss

H. Hammami - M. H. Rashed Mohassel- M. Parsa- M. Bannayan Aval- Eskandar Zand

Investigation of Genetic Diversity of Wilsonomyces carpophilus in Khorasan Razavi Using rep-

PO R MATKET ceeeeeiiiiiieneeeneiiieeeeeeteeeesceeeereessssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssnse

R. Barazandeh Aq Kariz - N. Panjehkeh- M. Hajian Shahri- S. K. Sabbagh- M. Behzadi

The Lethal Effects of Microwave Radiation on the Adults of Cowpea Seed Beetle,

Callosobruchus maculatus Fabricius (Coleoptera: Bruchidae) .........ccoovveeeiiiiiiivvneeneeeeeicciisscsneeeneccsnnnee

S. Saboori - G. Moravvej- H. Sadeghi Namaghi- M. Mohebbi

Investigating the Effect of Drought Stress on Growth and distribution of Purple Nutsedge

Oy DT U S O U U S L

N. Karimi Arpanahi - S.V. Eslami- R. Dehghan Khalili

Investigating the Effect of Ultrasonic Waves and Seed Priming on Emergence and Growth of
Cowpea under Soil-Applied Trifluralin .....................
A. Nasiri Dehsorkhi - H. Makarian- M. Gholipoor- H. Abbasdokht

Determination of Generation Numbers and Adult Population Fluctuation of Lobesia botrana

(Lep.: Tortricidae) Using Pheromone Trap in Sisakht, Kohgiluyeh and Boyer-Ahmad Province......

E. Karami - H. Mohammadi- M. Haghani

Optimizing the Efficacy of Some Post Emergence Herbicides of Sugar Beet using Adjuvants and

Split Application of HerbiCide .....cccccuueiiieiiiiiivneiiiieiiiiiiiinsnntiiisissssseetesesssesssssssssessssssssassssssssssssssssssnssssss

A. Dorpoor - M. Rastgoo- E. Izadi Darbandi- K. Haj Mohammadnia Ghalibaf

Influence of Different Diets on Two-sex Life Table Parameters of Oenopia conglobata contaminata

(IVLEIMILETIES) eevvvveveeeennneeeeeaneeeeeeeeesesessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsassssssssssssse

H. Zohdi - R. Hosseini- A. Sahragard- A. H. Mohammadi

The Effect of Weed Interference duration on Agronomical Traits and Yield of Three Safflower

CUIEVATS... . ceeeeeeeeennnneeeeeeeeeeeennceeeeeeesssssseeeeeessssssssssssassssssssssssssssssassssssssssssssssssesssssnnsssssssssssssssnnsssesssnnnnnsnne

R. Mohmad Alinejadi - S.Gh. Moosavi

Effect of Integrated Weed Management Methods on Yield and Yield Components of Corn
(Zea mays L.) in Kermanshah Province, Iran......................
R. Amini - H. Abdi- A. Dabbagh Mohammadi Nassab

Using Oxytetracycline, Amikacin and Erythromycin in Controlling Mycelial Growth and Spore
Germination of Rhytisma acerinum as Pathogen in Tar Spot Disease at Acer velutinum Boiss In

Sh. Mehdi Karami - Z. Badehian - A. Ahmadi - F. Jafari asl

The Effect of Crop Seed Rate and Post Emergence Herbicide Application on Weed control and

Srain Yield of WReat....cccoovueeiiiiiiiiirreiiiieiiiiiiiinnneeieisssssssneetiesssessssssssssssssssssssassssssssssessssssssssssssssssssssssssssss

M. Babaei - S. Sacedipour

Some Plant Parasitic Nematodes of Fruit Trees in Northern Khorasan Province, Iran.......................

N. Heidarzadeh - E. Mahdikhani Moghadam- M. Pachenary

Continue Content in Cover

PlanthErotection

[FAgHCUITUraliSCIENCEANUM EChnolog !

-l

.6



oS clio 4 i

(8359S @lio g poke)

. L YFOYY
ok 9 Slidad agle oyl59 3
AAVARVARY

o \AATAT™
o lashs (ouid g5 — sals a9 9

4J|3J;1QJLA.4.ZL_‘

FAIYINY

AR CYEN

(5oo0laS suSiily ) agdin (o gu 53 oKty

(Agecdinn w5058 8l8E310) EAS ) sais 4paas —olil

(Spdie (o 9958 slSmila) 558 sla Cile o gle —alin

(S —0lues sl&asly) Al palis golan —alinl

(OIS oo a5 ol&aasly) Al caulidh (g lass — ladaly

(g om 90,58 6&318) Al _lis (g lan —olinl

(Olin! Aris ol&aily) cealicy sy —alinl

(Siie (o 9958 8lSmla) 558 sla Cile o gle —alin

ool 3S5 i (55558 (Fiae

(olall) @& gl s s, G0 83 50 (LIS sl & 0SS 5a0 (ol & i
(aguiine o g8 68als ) (gholaS ulih oy —olical

(OIS sl&zala) (55, 5liS ceulli & yuiia —oliul

(agudivn w3058 ol&asls ) (ALK (cul3h 4 5 (5580 535 s — ol

(agudie oou 5058 sl ) AL Llis (g lass —alic!

(@S ok 5 J e 5 Pbal ST i o) (ALS LS50 S35 - ol

RV PPNy (51 RYCH Y - Bt ey Ll 0la

bJ‘_‘)d\,L‘l)

O.o.u;_\.aa.ocd.a.aa.a_\.ﬁ-b

S gane da o gl
paalnl s o2
SESITRBRTINC

032 Sl

O dans (fane wiil
ool Jemne st
Oz o Slas

EEVITENEPI PN LR K| WP
ant o Slas

Cras S o pidie o
Seac pile Alioage
s 5,8k

Z:)L“I:\.dl cale
Jgrue yaae

o
oy a0 alaa glacl

((500LaS suSmils ) agudie w5058 o251 ¢ pils

SON-AVYAVFY. : plos Jppl@um.ac.ir

NEY g Ggime AIVVD  amy A —ageiien 1 LS
OLLS cblas @, oede b pld Al s (55 ,5lis susliils

llSe Ciga (S g ST Cacuy

el o dalad juy slgalSaly ju ds puis (3l
(MAGIRAN) ) guiis &l piis ale ol SL(SID) calsinls alga cole Siledol olLi(ISC)l yal p gl (suliiel olKuly

- Sl ki dalad Jals dllis &y o ds NEEPS://fmM.um.AC.Ircula yu o jlads Gal &Y s

WGl (o0 i § oala Jleu g o jlach Yalaad dy dg pudis Oyl




ya

oy

£\

¥

AN

ay

R4

VWY

WY

WYY

WYY

oy

V55

WY

Al oylgs

AVENA ) (b9 8V gy J 38 53 oo g QIS e (118 9 (St o Pdaw (LS 1 (BUS SB(E9 35) T (o
(ludoviciana Durieu.

85 Sl = Jsl bl sees —Lo)ly (gage = Jazo Ay s dazmo = ool (g

rep- ;Ui 1 osliiw! b 596, olwlyd bl 43 ol jlvdina JU,e aU Jole Wilsonomyces carpophilus Suis geid ow )y
PCR

33 29050 o pbIS s —(630d (el dase a8 woxy ol =)l Gl ol L,

.Callosobruchus maculatus Fabricius wlage glatadi Jlaa Scwgw Jol5 Wl i (55, 9299550 lo Zlge! (S wuiS W11
(Coleoptera: Bruchidae)

e Cuzme =l (Bolo s —gg e e ME ()90 il

(Cyperus rotundus L.) (lsé ;1 @M gl jpdeide (i1, g dy o (Sl i G ons 2

G lims Al Caany — oMl g o = aligy] o0 S Al i

372)18 byl 53 (Vigna SiNensis L.) (i o Log) aud 9 2 5t jams 2 3 Shnoal 2 5 Sigusl 3] ol 156 w2
ol sk

83 e pon =) (BB argte — 0l e = (B pud pad plie

;51 edléiew! Ly Lobesia botrana (Lep. Tortricidae) ;o1 ylgd auigd JolS' Ol puis Coron Ol i owy 33 9 Jand S yuntd
Moalrigr 9 4gkSRS Gl (w3 (Jg0 )8 el

Sl (ihas — gz dicos —(o)S el

Sl o s 353,15 5 559331 3lge 31 aaliw! b (Beta vulgaris L.) wid,nizs owivgym B iSle S 21, g5lwdiuge
Sl JB Lo gl JLoS — (50> (03] wanl pl = 9Kl (odaen — (ol &y 903 dlle

Oenopia conglobata contaminata (Menteries) & ;ouidsS Suij Joua b yadld p JIié ilisee Lpjy WU

oo (i yol =3 S dol = G Lo — g oola

515 65w S 9 505 3,Shot 5 58155 Ol 1 550 slacle J515 0,93 Job iU

Sgmge Lopode dw 3l e torme Lo

oliile,s )5 (Zea mays L.) glails )5 5 Shos (1501 9 3,50os o 352 gdle &bl Cy pio s W9, o]

s (oo Ebd ole —ghie (oola — ol Al £,

S slom Jols RNYLIMA ACEINUM jgumsl 5585192 9 (sogubmmmo dudy J S )3 cmmmilog sis ) 5 ool epulSy Lol 535 ounST 3 52,8
(Puslogl Lyl a3y 1,31 58 )

Jeol 5y acbls —(guanl p ST = 03b (palleld — (a8 (gae Pl

(Triticum aestivum L.) o8 ,Skos 5 5,0 slaile J 55 1 gy g SBOES Gle (5 352,05 5 4 o515 1
BTIRTAVERVENE ATV

Slowi Gl Ll 43 dgme s Ldlys 2LS JS! sailed olwlid

Sk ol ye —paie (SBusee Comas — odlj s ol

Lol 2 yBus OISl ow, e g Trichoderma atroviridae (0) 4,9 scwailio olwlini g g1 ySciuw!

(sobld Cppmtozen =3I dll sl dmes = aliiler e ~lain) (el — Sl b (6 08e

(Xanthium strumarium L.) ;3¢5 aoals e 31 scadlad g aid, » (Silybum marianum L.) Jis b of o,las it
$39258 o) —(5ipel b Ml

it Jolye 3 (Solanum tuberosum L.) (e ju—w &)l ;2 ladile JE5 15 ogy9dlgmwpm ) (IS ile (2 (o) 2
&35

sore 4y = nlleons ige —pealyl Sl (Hsame — o6

395 831 amdls )3 @13 o8 95 (59 (52T AU (s lewr SRS )3 ST 93 2T ()]

A Gl paob

Tuta absoluta  « =5 3dn95 Sy j9min0 &yt (59, (CANUM  CANVI) ol 8 yms § (RIS (il cmandlid Caomnt
(Meyrick)(Lepidoptera: Gelechiidae)

o3lj b ySns Lopde — (oo )8 ple =90 (olie s = (9650 295,355 o



Journal of Plant Protection
Vol. 31, No. 1, Spring 2017, P. 1-12

Zgindn

(83,9155 2ol g pale) (LS cblas &y i
-IY Lo ATAF Hlag ) oyl FY wl

(Avena ludoviciana Durieu.) oi> g Y s J x5 s V‘*"*‘SJ““

P05 Sl = gl Ol desue — Lyl (suge — Jaazes A1y e dezes = slos e

YWY/ N il s b

WA/ LY 1y

LRV

P S35y sl (55 g ple Syl g dda (cwg2,8 oSl )3 Liale] (g S S gt (S ile Cluogad p (LS Gl Bl oy sdlate 4
e (g BV gy S8 5> et gias (NS g e gias i ile e Ol (o SIS (595 » (LS (SlasEg; w6 b5 pslate 4 5 pbx] VTN JLs
= il Sl (St liee (AU Sty 3l 4 g5y (5% Lialel izmen b plos] ol WelS b ol 1 g 956 Sgeo 4 ohalej]
@5 4 Jb b jhie Of (e (i8S Sl 4 ot S8 k) il 4 (BLS slapégy )8 45 3 lis ol . plosl (B3l WelS )b el
plod ay ;5100 (e (23S (Bl Cage 5y stme yobo ) Ljlad polod 4 o> (LS S g (S ile Jolome (s (RS LS oy, 55U
@l bl Sy (ite dlaly mudpaS g (38 2L 5 (AL Gt b mideS g Jslone (rlaw (IS g (g 808 (e (RIS (0l 4 i i)
abal) So LS plagés) (law (3IS L pelas SIS (Sudpd Olie g o8 3B LS (e (RIS L el IS (b Gt 20> Sase)S)
ad ey By S oL Gl eel (LS la (o) (olod il 3929 58 (iie

Sy gloany jl Ol 5 (ol Byae JialS ) b
b 3 4l duy o 55 4 6390 Sl ] Dl 5 s
Ol @B blge adgr (liEl 4 wad b 4 e L S0
538 Ses395iS5 S b J5 355 stas |y Slge ol 3 el
29 ol Ll (LS st )8 sla g, sjlodinge
s sLabe) rters S (Se A SR ]) 0p)8 e dons
y90 53 atdl il (50938l dlao 3l eslawl ba yiS'cale 5,8 S
Jbe Gl 3)1 3929 o3k GBS 55 (539331 Blge (com S
sy (99381 dlg—e a3l (s (V) ol )lSen 5 ol )13
o5 9 095 Hltd LS Cage wilgi e 3l STl (ST
599381 dlge 0,8 yludl 3 Jled sl Cpows Ciygo 4y LB (o)
i 3 pyS s VY cllale Uy a8 1L cla ool (ol
&y 5 (¥) (Thamnocephalus platyurus) 5% jl slasS (sl
W cLle (Chironomus  plumosus) a—iy 1 slaseS o,Y
Loy oS Coam (F) Mt (o Yl 5 53 )5 oo
el (V) Conl o <ol 39381 dlgo ylo 4 s LS
Chbs sz 93 jl (5938 dlge plgie 4 (AL slaiés) 28
il o St G larme Ly ()55l g L8 (gl 208
s Gy &l 53 g SIS (S S (LS sl
@lie 932 45 Cunl ol (ALS (o) S0 Cuje (B) Bgd oo

s (S ol 4 polus (S S o) (St gl Lol

doddo

9 it g 4 (938055, 5L 9 e Cpmer @ 1)
ssbaie o (65)sliS 3 1) (alrend Slge Sl ooliul 03,88 (5 5liS
oBas anang b (b jlcwlo)S pil Clinl g renss
G bare g Gl 1 (ol dlgo (o SIS (S (ite
e g3 oytaS o Uy (oo Slyga 5l dlital 4y ],
Al Gl bz )3 jiaS (gyluly > rimen g 68
1555 S (F) fan 5 osiban Jite ie & (¥3) o
I NN R ICHPR-DISISE It
56 (V) ohlSen 5 (LS opb o L Sz 5 5 o el do
b sles cos (Xenopus 1aevis) &5y s 8y 45" 053,551
Sl o) (3L pf Sy 8,5 15 Cungiy I S il

A5 oanltio o )3 jo (39 S8 g ey sl sl
5 bl = (abond lge 3,)87 J1 (3L e I3 & 4295 L

iy o8l (6559LS 2aSCily Hbliwl -
(Email: Hhammami@birjand.ac.ir 2 e oA g5 — )
Mo (w0l (655l 0aSiily Hlutils ¢ lalial Y 5 Y
99iS (S olS Cliins duwge dliwl —F
DOI: 10.22067/jpp.v31i1.30527



A5 L o) olad XY Al ((g339LiS abuo 5 pole) LS clilis 4 pis Y

e g 4o (o 49l 0 g dio 0ud (i Job L (g0

@) 2L slapgs) Gl cbadale Sl g pSejlal jslaiae,
Jseo g (sdatie Of) Ol (dans (S 52 (0428” (gamdsel oo
B Sty il odlatnl b oo Sialejl 93 modsu g iS5 ile
leble Jilojl g ol o b plool Ll Ciliso clacale
%0 ) o Sy +[D g +[F coIY IY ]) o]0 ciitn) ok
Joy9Ss Sy 4 o yiole ] s eolisl ol slands, 5l (VIV
8 1l 55 e b okt MelS b 4l

wlise) alS sl e, e glacdale 31 byl gy
S 5 (5 5 0 oS oS o a0l ST vy g
s Sl o 3] i 150 Sl e s
O3S 0l 5l dm (glasldS llllas p> a8 oyl @ dogi b s
st L Jsbee 350558 53 20 TYA U3 (08 e b o
P S 4 sl a8 s (4 S ) S (2t s
2 S g S ile ()5 03le I g (oo WWIE Jsloe iged
) Gyt SLBCBE 3] o 5 003 o e o ) Ky
5 (V) ez Aoy 10 g +JF  +IY o f¥ o) o0 o]+
oiSaile Jsbxo 5 ylaio Ol (o (1S 5 (S slagds,
olSiwd 138l p 5 5l oy lal LT (el a2l e s
SAS 381 p 5 g 039 EXCEL Ly sea o 4 K100 yiogmusls
S5 1y (6 uSoilasl oS o sltsly ;5 olKim eyl b o3li
N eine g 5 LSD 901 51 bl dusglio (sl 138 o
3,5 ookl do > S

oldily slao ylad (4G S § Caeandi (6 Hloudaacs

s SIS ) s (59 Wl s (g0 plaions
ol S5 e Jlash Jl g g 0392 S5 3,5zl )3 &) gl &
oo Ja_u)y laiels u_s‘ z:.law A eslaiwl (.\.w J’l"\"" 0y @T LY

. .V .

5 4 prie Cugb) jpls )3 oS Cuwl 00 by ol Jgidgeg
Laolads [US 50 bicls bhow pBia 13 (1) 24 0 15 ST,
09 9 L oouss A9l dl_bap_lalc 6‘)—’ Ja_as) od odly )I)_Q
A3l L 285 bl o Jlae! ] g 5 (28 cslois,
Sl At dlo o 53 s A5 48T (S Ll 3l g 00 (69l
i=ble s 5l i el a8l S5y p o oo 50y
40,5 elizwl (MIP software)

ohSle s da il sLagdule 1
OS5 (Sl ) Cdgr 5 (GB19Sy Helaie Ay
5.\»: |J> LQ(] )l ).b bJJ)‘D).g 0 dwgy IJ.uI cwogd\!y L;meLf

2- Bromophenol-blue

el lp ) s cunyd Ll 5l ealil g 03g) o Xigud Mo
@ Sl (e (539380 3lga (VY) 3Lu o walf (hond (sl g
Made J U clale 4w is e |y (iScale LS (ge20
olistul by (LIS (peme 13U aw g sl 5 3)90 RS Cile
Byan jlide LS o d)le (B > cuslie (539531 g ]
(V) d98m w03 B gy Glie 38 glaanse 5 S Gle

Jore (olerd 5 (38 (olpd (53958l dlgs I eali]
o5 (3L plise ]y (Prlaw (AiS g A jgSian g Jolis (sl
9 (il 00 oSt )3 Slogad ol s e )15 5L
OIS (52 S (S5 S5k 4 ) care (15 ] Sloguas
(Vg Ve) 29 o0 ySasS kb u)gh s 4 oSy g (aw
Looylad (6)lgS )3 LS il (pleond § (Sujd Sk Cnriete
SiitS Bl e S le Jobe (o (S S w5
ol s 4 5 3980 e slao)lad g cage o (o
P Gl Crgo Al oo y oS jiS2g S slmoad (55l
(V1) Bgde piSile

Slaogad p ilise (539381 dlge 136y (e 3L LSS
S bl (Jolome S (Ao S ke (i ile Jolore
(VY V) ol oud yiitie S s (59 (Bl Joloe 5
Ologad o (53938l dlgo 1L adllae duoy o jlai 4 (ol
Ao 3pylS 3151 Jols gls pnds @ Ml e piSile Joloro
b (pl cplpl S S8 bapiSidle (JuS ol 2 (53958
oo (oo A8 1 (LS oy, U owyp Saa L
Ta—w $9) Jodome (Sady (e g mreaS g GES e
olihd (Suioy cobl gilwand (o9 & o (IS
b el Al oo S v 59,
L i) 9 dlge
o Jiuds (g a8 Il

N 1S gty ol | o S (6pSojlal pliten,
B9 ol a3 o3l (592 lul B (6)9ld 5 ple Sk > By
I3 53 39290 (Seilivwg Sl bl 15U 5l o pSsle Hokato &
Sloo | okl plin & o5 sl 03ig (Slgp Mg i I
bwg o5 lga opl g bl dtay L (xS 03lul SEBI s 0559
o823 () bausgs orda GtS (680l (gl D9 LS S
A oolawl V dblre g Cols b dorto i

F

c=—
L cos &

o) 035,V o9y F o oo 23S O dslae oyl 3 oS

) doleo

1- K100 Tensiometer



Vooeoisdle ol g (Susdoy (oxlaw AT g (BLS glagfe; 00 ST o

2L Glais) spas 3 piSdile Jobe e 4y (iog Yy
FIUTR 58l 5l oslitl L g (Jad o (yg0mS ) SiSS | il
Sened el Yoz Jo b plojor jsbo 4 a ooy (olad
{5 9 0) uas edly ol (Y dolee)

U - D-C
" 1+explb, (log(z;) —log(EDsy; )] ¥ doles

P 35 o gl conge o ol Sts (g Silo Ujj o 0 &8

Lo > Sodd (59 Vb obre 2> D g 0 (Zi) (omw¥ 9058
Jhde EDsof piScile g (AL sbsf9) 9 gmYse)d joo
bi g jyacile s ()j5 SRRl aop3 Be el piV T gV g0y
(£ @) 1l o EDgo(y 03980t p3 (ovie s b cwlite

B el 4 pgge (Shy Sl & dxxie Sle i
Al e hb ) old ele coenl cunl olS o (iSaale
byl e ples by L phe sboly 51 EDsp jl oolaiwl 4S5 ek
GSGle 5 LS Gle yolia (VF) Cal 3038 dge ¢ o iSile
Ol 1) edoe SSt Gl crge & (S slasey) 09dn
)9 33 4 el sl gomie (I (Sadbnle IS jl eslizal |
0o 9 (8l (S bl gl 3)50 (pl 53 31 )8 Al
sl gV g0 Ly dunlio )3 (dlol Jlass 50 enima L
oS Gl S ile yalin iy o ,Sily 8] S buls
Bt L s U35 e ] igon S ol 0 it
5o deolie ¥ 4 olns ool 48 3945 sl (R) (osus
{(VY¥)

R=Za

7 ] Y dbles

LiSGile sloylers EDgg ) (s polio [t Zy g Zy of o &S
e alde Ol Ly (LS sla £y oM Sl
680 Jpa> lp & cosl (ol oaimd gLt (o 2y W9 oo
i 2] 13) 3] g a5 Z8 e 3] e
ol 9) 0903l 2590 s g 5l ke da (Egy gt S il
S ol S b i ((aLS lagsds, b S ile (GBS
s 2UlE Gl gV b 93 wdl S I R S,
o piSaile 58 sl S5l )5 RS0 dales LS
@ S Gl (S g £ Sl (s (LS slaiég) olyen
bl ol S S R ST g 09 dalss ol 4 GiSile 58
oiScide 2lLS p (alS lapds) 3,8 Lite il oins (las
5 55255 (o U5 551 50> (il & 05 aalgs ilol 50
by o2l cage (LS s, jloslatul il 4 ) 555 L
(VF) wload psdle Sy g gls cldld b LK il

So & (WVIV) 103 0 s 3l g Jlono Lasgs yods s
Wyib@)é&h@@9omuxlawuj9é&xé&ébb
sogSlaw VY laB b gladnd (sl yiads5% (9,0 b)dy (545 03l
ol 031> )1)8 gy (V oyl (yesly) (Slo el Y S (gols a5
s e ol S5 ) 3 5 ¥ sl 51 2 e 0 i 5
VY Gdo &y g9l sl iod s, b 8l b s oy jl S
S0 (b 0959 59) ARsle 423 B BF (glos > csl
e sl ptads i doyw Jlosl 5l 0 ()10 3llae
Vo e ol Sl s pd Voo olod 0)90 b yoiliae 4 el FA
Sy celuw A e 4 o, Rl and Ve slod 5 cslw
Sl Gl 03 PO 9 ¥O (i Casboy b 5 4 (e
295L)3 53 s93mr 4l ey (V2 V0 V) Wad S Clgs
aalS 03 i 5 o it Al5S & b yiud g0 (HAS Hhoales
VB IS SUs a3 ol g Gl il b gV
S5be (02> Camd L (3lawle 5 S pSB SB (g5l g3
oty SIS (piosiVg slaazalS 55y e 505 03 )3
= Laglls ()bl (45 oxiligy ol jglas oy paws () 25
e Lol (S5 Sy oo 55 04 o ol L5 15 ol
e Vo Olie a9 08 S S 2 5 aalS e
oIS 51 Sy oy (Yoo ¥+ ) NEPK 565 20 )3 p,5 ¥ Jslomo
A YV LYY e ol Gae jo &S glod (V) W adlsl
e b Jsb 53 35l a2 3 YF BAF 5 59, Jobo o ol Kl
by S i o kil by S e el ye 5 Slal
JLid L )l 53 2 VYA (295 b (Jgeme 533k S5 & jeoee
oileil (slajleg 5 )15 jlog cov JISlsls Yoo Lasl
5 YAVYO OAV/D AYVO FFIAY XYY/FF i cbclile ol
() g 03 53 mepuS g S ile 0350 03lo LS )3 0,5 YVO
iz (F bgos (¥ Sliie (V2 LS (slaiéy) 9 (LS o9y 09
(1 3 b (3 oS (A oSV g (F ooyl (b sl
52938 dlse 51 Sy ym (3loolel pglato 4y ing 1S5 a5 13I8
028 ygadgel Olois & CuS gt (e Sl hoyd &y (e VL
2L la oty w2 4 iptlow Ol 09y 50 (LS oy,
o> o) gy Ol 4 (LS g, I So e s L3l
28)5 )8 ool 39 (5130 )3 )
F o ain jlaz oad jlog 5 2ald (LS 2lsa slapls]
el ¥A §) g 5 50 bl S e (55, 51 oyless Jlosl
xSl gl Sid 59000 Sl d > YO (slod p3 oy Suis
slaizie (bl sly WS o )3 Sid (59 (ke Sl g 48
Sid iy Gl b odliwl R ljle 5 S8 4y jlude 4 Gl

1- KNO;,



A5 L o) olas XY il (g 359LiS 2beo 9 pole) LS clilis agpi ¥

Ol Se Sa S g 50 20 &5 b 5 Bl el jlade
e (i Ko S (80 jaas ) dm Cuwl 0db (g9, <l
o) alie ol 4Bl 55 il5al 4l aBls jzalS s & jade O
OSewo Cewl 05 odalie 35 (V) ohlSen 5 1060 lawgs guls
059 o=l YL sy @ borpe (680 woml > ol

() Jgaz)st

pasaes g Sl alacs GRS (b))
3 ol (See hilad (J3U ) bl Jgloxe 955 5l
Sy ) b g onle (Bl ol 9y « S s b 3)s5
b S daw 69y 51 QU T e SliaB 2ed CBy 9
S9y 2l cladygs 5 Conl (Ko a5 okel )3 (6o il ylad
Ol 0 e sl Jelge dloa 519y (o jl L g 485 )5 Sy
iS5 03l i (551 05y s (5, oo sil)8
selaie a4 ST 50938l dlg e el Ll iSale Jglxo o
o e A9y (o0 )50 Bpan Sy sla il QI Rl
CESy by bl 4 oxie g 0dd Jolore (rdaw (RS lalS
Hgdise S g (59, 5 0yla8 Syl 6 S ole (pizren 9
b (S ialS Cge 3 Gl Gl S35 05l
29581 dlge 3,18 wiile (L alEl a3 5 iSdle Jolre

95050 S (A) (ublise (e Sl o3lizal o (V)
oS dile Joloro (oo (LIS (aLS sy, U b
Sime yob s Ljlows (oloos 483l (Ll S g
@ g bV Joio) 848 (rdaw (IS (il Cage (P<:/1Y)
= e e YIYWY 1) jlaie OF oxdans S o8 (L3 ol
S Gialeil (] 3 &Sl 4 ar g5 by (V Jgi) o i i
e P (e TVIIVY (ol d oS gt (o
c2ge 2l 4o S g S cplpl 28 (S o5l
ol o8 o > ol 01 Ul ordas LSS )3 (613 sina ilS
Hrh eld o il Jobre (odaw (S adlas
9 Jraze 2l @l (V Jgio) o> (LS e (59 (e FY/EYY
YYIOV ;o 1) oo g (A8 il (b (S (VF) (o
3 (BB sl (e glis el lo3 )5 SIS yie p Pgs e
0ljlue 8y ¢ (o iS5 pSojll ) edlaisl 5y90 b,
P Sl i eog b adlasl GiSdle ewYged by piSile
5 OmYaap L (S Gide £a5 o j by iome i 93 oyl
e S 3 deng0 M) W oolitul dlie 64350 e3le Juo )y
bl (rdaw (S 6 pSojlal y> ealitel 3)90 () 4 bgiye b
b9y 3 (V5) o)San 5 Juasmo 1]; bawgi s plol talojl )5
oslizl alSetle]] Ll o Simge ol 5 ymzge (o)
GAS 1 S & gl 5 L slod &S] )8 a5 4 |

Sde ool abas GRIS 3 ALS sLapE 9, 5L (b))
ooy ebale p eSgnw WU pae I Sl ikl pbs
O3S () Jgaz) o9 e o (laus (S 51 (e A0
S8 &S0l Lt 35 (V) hes 5 (63)50de bawsi 0dd e
oaod (rlaw S 3 S G cage clale (] 3 oS i
A5 ol ot bl ol g5 bl o8l IS LS s
StS lidl eel 45 S )8 8 bl 4 balos (sled
OielS cezge (P<H/0Y) ()l stme ysbo & 005 jlaiie O s
1 olsS 5 4338 puiione ldllan 505 aie o e S
Oy 29 )3 e o (raw (1S Gl > b g 55l pus
A5 a0l g oamlie j5 ialesl ol (0 gl cpl 45T (V) 29 S )8
) San 5 Jaarme 18], bausgs 005 plool aalllas zulss & s |
84S by e Linlegl ol gl b Ll duglis 5 (V0)
5 308l ylaie OF (e S 1 (LS (slagyéy,
S I () Jorr) ol S 1 )b slagbse
PP CENRWSIL YA ¢ LgLa:y_Lzl.c)))_LzuuT@Ja_ww.‘S
s394 4 1y yhaie O (oxdaw (S €5 g g slagbge
o (iiS (lie (a8 (V0) B85 yio (g (e ¥
ey s e OF 51 (LS slagsg) (938 5l (oA jlaiie

() Jo2) cdls pials ity
g Phiie (LS o) clle (Rl L T (o (haS
)3 ) SLairE9) )92 ) 9 (e ooy <Y U bgw
dy9-0 33 g o> dmoyd oV 5 aibvay g aouS IS (ol Sl
Sl il ()l e sk b (g doyd <[ 0 b Se S )
slage) b @8 polie cpl jl SYL acdals 3 o Jbs
b il g 03,8 Sl b 4 (rlaw (RIS Al b
o (2l slagy) il el S sedsel s)lub () o)
o 0l g dlwgy LS Cloogas 1 ogde plisdgal ol yon
YL slacbale 3y (S 35 o cbalé 5 plin gl
0281y 5B Cljhad s 4o ) Canl (e (BLS s,
b 55y Rl > (lsdgel olhen & (LS o)
Sl as (o Ly g ol o asdls (g9 31 iy Slykad
45 Wb el g 485 395 4 bl Sl odd S5 (ygpndgel
Do odalie YU o bacdale pl 5l g ydn (daw (iiS Jials
2l 5 pSeia jlew S5 (-89 2)90 3 Crvogad ()
Iyt clale (I8 (i9) cpl 3)90 53 4 pskar 28l o s,
o dng b cails odaw (idS (680 ez duopd /40
L) 3l 0)90 3 Jgeme i dal) o @ Olgion N Jo>

Ol oo S by, pled )90 40 Dy (o Ol e iusS



0 Sl il g (Saphiy (b LS 5 (LS slagEe 0 2yl Hl oy

Jsloxe (o (IS 51 36 3590 3 4 5 o a8l el oLy
otels 55 ol clale (I3l L g ats esalie Cundy onl GiSile
Csl pSan ] > 28 3905 gy ol 1 (Prlaws SRS
i Al S e Garw¥ ey )3 590 CluS 4 bouye
ae 2LS gy sea> ) S g Jolre (xS
)3 A58 adly ay g (g eolite «So )8l WS ke
A ebale 3 ;g Olie (slagpky, g 168 g oSl
oy e (o YAV 0 YANYA L (i 4 oz duopd
$lnrbsy 3 e n Jylons o S it sl
OopeS gl Y IVOA o ¥[8 L oy a aibagy 9 Ko )8
s 5 {1 Jan) 22500 ot Jpons (e (235
2 S8 589y 18U Ol o8 2 Gl (W) olhlSen g Laigs
wly S ile oraVge)d g g9 4 b 4 b iSuile IS
2l o le gy ol 18 ol cowl (1-Sae oplpli ol
b 3adog opl )3 odel Cowd 4 gl b cglise b iScale

Cunl Son Lasg) 1 o odimd JSUis (sl )il Coglis
Jibre s 235y sy (635 b D8I Lol s
a8 Caol 02> (LS ptisre plo gl oy gols Al pdsnS g
=S 08 Jobo g gldl 0 sl 2oy (lise do o
hl> 393 £y 2l yde (2LS (lapésy o bl
el (rdas (lS (SalS )08 don > 5 5YL (o S
o83 b agnal i ) 45 (YA ) 3y oS
elsl je Oy lanwl by il i 1) G laal (S
(V) OhlSen 5 (olay8 9 (YA) hlSen 5 58 ol wlon il
Oy laaul aoyd il b oS sy ol 55 Gislejl ol ls
e (iiS el Gy ladwl ds s ialS g gl yue
S 50> (Hls a8 (o0 B G S gl ol
$Lirbsy ey g S le Jghna o S S0
Slataly g gldl pf i lasgl (e b e sl 2LS
D gldl @ sl Gl b caste

s pulocua 3EUS (59 g3 0 HS (i YS9 Candis (als !
Sagb,
2 e Jolre 03,8 Gt 6l 0jlad (b Sl Jols gl
SIS ) (2LS slagSs) (o 9 L) 0ad dpogs clale
Ay aS ol K S g (iSaale Joboro a8 oy lis olue
P ool LB o (SA5 e dopd Ad o3y ) 4 ol
Slagfgy Sl )3 500 yiaS (LS Sl 3p) L Al
Al 655 lojluil (gl 03)S s (slao b alS
(¥ Jss)

slacloj y o8] (clos aSi) g 3,35 o I Jolomo (daw
s sy plpls cul (2oL e s (S 0jlul cglase
45 K100 ytogusl olSitusd §l oslitusl gy b duglis )3 bg, ol
099y Led lusg) csl iy cl )5 Ol plas 4 jaome
Oglate (slacS b (Cul 3, Ktk dapd /Y 3l 5ieS (6 ytoguandls
b ol | 5 Sglie 339380 Slga 5l sl (3 LS ile 255l
el dlise ()l OlaS 5 cplply 238 eolitul glite CoudsS L
Syl Jlo plgis @ digdioo (o (RIS p (Folite (sla3b
)l P L hilign sdlusgls (oxdaw (128 (V) (50
S 24905 IS e g s e OV 1y (303 V1) ek
SSile gn¥ge b (aw 1S (V) oo 5 (6359 e &S
e OVIYA L (003 A) Sl ()l B L Ja3iko e 8ladsls
oMl 3)90 (s29) AWST J> 4 4l 22,8 (SIS e g (g
ol odalidie ol BMA! LYy il Koy (S Gados g0 ol )
&9 8l 34855 93 ol 3 odlatul 3)90 gy 4 barpe Cunl (e
U piSide oo (xlaw (IS p ©0d 4 55 gV ge)8
(V) OhlSen 5 5355 o 5 (A) J 9 92 LIS 4o pskas 335 o
ol g arih gl § el 4 Hla yawYseyd oS ol ol
DSy 1S Gl an yomie sl )3 sadslS S s
Ost=dgal geVgeyd Ly auglie 3 (iScale Jolxe (o
ks gV 90,8 g9 93 (Pl (idS dsliie g o
9 89 e bwy e G939 5 9 J=3bon eludgls
RLidgls 4G ygha b LS (g5 1) SUBT (] (1) (o an
VYR | OF (oo (1S gmmdgol (ysm¥ 50,8 L a3l
L Jeste Gasge 55 48 o o canlodibo i o (9 e
ol AV |y O s 1S oy g5 ame¥se
7= M5 86 Jole (o pane (b (2tS STl ey (igs
GNP g b (Jelge plo Il Bpo) il piSile 0l
g0 3wy 5 4 (V) OhlSan 5 (62)9 (o bawg ol piitte
Ag—o 3 )8 g2 Jeke (19y90 5 Mo gl S sla i ile
e YL glaccble Ly oS8 5 CaS gt pula (52958)
S LS 0l a8 | il e medgel (lagyem Y ge b
29> )3 4S50k 0392 yido Al (ygmV g0y 3590 5> (o
oS dile Jobre (s S G089 CuS gt slapbige
9 VIM & iy & yio g (g (oo PAN 1 ite 0i9)90 (5
S YEIVY LinlS Jolae 4 Conl ol yio o (pgs (Juo YA/VY
@8l 350 3 45 I 3l o (s (e YUAY
o o VAUYA o YF/AY sy 4y Lials polie ol bo5)big s
= 55 Se S o) H NS )90 3 o &5 09 i
S Jb 30 A Ule oo 5 lato Ol (b (S talS
s plaie O (s (1S el el b & S8 b,



f

WS leg o) o,locs ) ol o((5355LiS @ulioo 5 pole) LS clbilin 4y pis

dojem paf[nsip | §€g ut wipAxoyes e3¢ e
CT Sem dwin SuLmseaw ul IneIddd) 10JoWoISUd ], F7'0

vo QAL 559 o900 obclo b g oy g (7 (S ol
L 19 crmge of <0 jerfe 5 @) gjoA- ofFe Mol #e

(10°0) AST1 £cel
660°¢E 81’19 LOO'LS €65°9¢ [IL°€ES 91°6¢ 909 St og CISEL 6CE£99
801°¢€¢ 90T'19 SILS LT9°9¢ 9LLES 9TE68 ¥15°09 $89°9¢ ST8EL 9¢+'99
0€e'ee 68€°19 [ 1WAy 6CTL9S S68°ES 8L¥'6S £79°09 9L6'9¢ 916°€L rL 99
PP L sor’'19 91T'8¢ €C6°9¢ 9Tees t69°6¢ ¥8L°09 681°LS 100°+L €0s°L9
[1TLE +0L'C9 [1£°8¢ 8118 P8I+S 600°09 €96°19 CCe8s 8€0+L 9¢9°L9
90t'C9 €16°¢9 9zE19 6Ct 09 89¢°9¢ 901°19 €91°¢9 6L9°09 6CEtL 9r°69
101°1L 189°L9 TIee9 000°29 8L°8S L9S°T9 888°¢9 STL'19 TH8'SL 896°69
el (657 129k
Y 1O U10) I Jdsmopung 1
dwing OO pouwaqles e ro 110 10)58)
(4 o) oveyn c2b0 Py ‘o ierstel” [1Q B[ouE)  JWESIS P [1O Paasu0}10)
: - 7 e (650 650 650 o) (630 gnir (650 wrv v
(650 €650 F o ? : €650 7ok
UOPEIUIIUOD 1) wipAxoyg
= (650 b g

(w1 Nw) uoisud) adeyIng

Some® e (L ),

UOISUI) JIBJANS 1JEA PI[IISIP UO SUOHBIJUIIUOD [10 J[(E)ITIA JUIIIJJIP JO 193JJH -1 IIqEL

<8 (i o weme (63007 AT K g ovepe™ | o€



b lS p BLS ) 955 ST qu)y

"

Sday

S Gle Gl g S

v

J01EM PIINSIP | §€T Ul WIPAXOYAS 1B 5LE
T sem dwn SuLmseaw ur 2nesadwd) 1PWOISUAL, 770

o0 PAL 579 o100 oifo b oieiad oy 76 |5 oy
-no._un. errge of <0 oyl g5 @ g oA o< melc de

(10'0) as1 120°1
€0 8cL'6e c0E'8¢ €6L79¢ ¥8E'9¢ 6EL'EE 8CLEE 6£T’EE 960°0€ 86L°0¢€
70 LOY'6€ ¥9¢°8¢ St6'9¢ 10L79€ 68L'€E 9€6'€€ €9¢°¢¢ IT1'0€ 128°0€
€0 9¢h6¢ 008'8¢ 00°LE 100°9¢ £E8'PE AN 43 F98°¢E £6T°0¢ [10°1€
0 969°6€ 901'6€ 166°8¢ CCo'LE 8L1'9€ [FASENS 101°S€ 91€0¢ 0oL'ce
10 £68°0F c0T'6¢€ reT6g 806°6€ 200°LE [0¥'9¢ 901°9¢ 129°0¢ 116°CE
SO0 98¢’ 1P 8¥H 0¥ TILov STrov 90¢°6€ 8TT'LE [TrLE 60L'1€ 186°LE
10°0 LOT'CY C9'1¥ vSL 0% 185°CY L6L 0F 666'6€ 695" 0F €01'EP 67T 6E
ré@ (650 129y
podiwing  [I02ANQ IO UBAQAOS  [IQ WI0D  [IQ PAMoOpUNS 1) BJoUBD [IQdWESdS IO I0)sBD)  [IQ PIISu0)0)
W% 0oy 650 (40 (650 ek G0l 6x0iempste® 630 gt 630 lor (630 oo (650 kv
WIPAX0Y)aS
.M_ﬂmf-u ﬁ“% ih«iiﬂ.ﬂnﬂ-&.'
(-w NJw) uoisud) Adejing

o™ (1w N

UOISUD) JIBLINS IPINQIIY WIPAXOY)IS U0 SUOIILIIUIIUOD [10 I[(BIITIA JUIIIJJIP JO 1931 -7 dIqe L
<6 A~ 1L I @9 6300 AT K oor® o™ 1o g o e 1)



A5 L o) olas XY il (5 359LiS 2beo 9 pole) (LS clilis agpi A

o5 435 5l i 4 Glalol ol 53 dlital 300 (LS (slaity,
oSl SIS b Sy <pgn; Soliie 1) w3g ©le
Sl by dopd iy g (1 Joia) S S< Al anySuous<
SIS by < ggj Sobie sl am o8 il ol

(V9 ) soS) o9 So 3= aib 4SS < o Kbl

100

oiSaide Jole a4y LS layeg) 09,5 lsl Ly
el cdl Gl polus la B2 01d s paw po oS i
Haw S U wles cblelS Sud s o) Semw S,
S s e o oS 0 s S ile (gl Jgloxa I 5L
)y S LS slagrgs) (b (S b el oIS

() JS3) 33 s9mg (RP=+/A5Y) (so8 e

90

Cottonseed oil

y=-3.9156x+ 211.19
R?=0.9618

Castor oil

Sesame oil Canol

a oil

80

70

Sunflower o1

Cornoil

sovbean oil

60

50

~
Olive oil @@

40

Turnip oil

8D d)ﬁf aﬂ_\j u..:].ma- Jels gl daopd
Mesuringcover percent of sensetive paper

28 29 30 31 32 33 34 35 36 37 38 39 40

Surface tension (mN m™)

ool S by o yd 9 (Sl Jglowe (odaw (LS o dlaily - ) IS

Figure 1. Relationship between herbicide solution Surface tension and cover percent of sensitive paper
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Table 3- Parameters resulted of four parameter logistic curve and relative potential
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Table 2- Isolates of W. carpophilus obtained from different regions of Khorasan Razavi province
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Fig.1. Amplified banding pattern obtained by rep-PCR marker. A: primer BOX; B: primer ERIC; and C: primer REP. M
indicates ladder marker with 1-kb molecular weight and the letters from left to right indicates the first letter of the fruit
name and the first letter of its origin: PT (peach of Torqabeh), PM1 (peach of Mashhad number 1), AM (apricot of
Mashhad), PIM (plum of Mashhad), PN (peach of Neishabur), CS (cherry of Shandiz), AK (apricot of Kalat), PK (peach of
Kalat), PIC1 (plum of Chenaran number 1), PIC2 (plum of Chenaran number 2), CC (cherry of Chenaran), AC1 (apricot of
Chenaran number 1), AQ (apricot of Quchan), PQ (peach of Quchan), PC (peach of Chenaran), AC2 (apricot of Chenaran

number 2), PIC3 (plum of Chenaran number 3), PIN (plum of Neishabur), AN (apricot of Neishabur), and PM2 (peach of
Mashhad number 2).
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Table 3- Total bands and polymorphism bands in rep-PCR primers
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.Callosobruchus maculatus Fabricius (Coleoptera: Bruchidae)
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Figure 1- Mean (+ SE) mortality (%) of cowpea beetle adults affected by microwave irradiation at different power and time
periods (n = 5). Each replicate consisted of 20 adults.
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Table 2- The ratios of LTs, values and their 95% confidence intervals for comparing susceptibility of male and female adults
of C. maculatus exposed to various power levels of microwave irradiation

. " LTSO C;U:MA-; .
(lg) oy LT, ratio 20,040 ylaeb! dg0s
o .
Power (W) (0L LTso : » LTs) 95% confidence interval
90 1.10 (1.00-1.19) ns
180 1.14 (1.00-1.23) ns
360 1.05 (1.00-1.21) ns
600 1.18 (0.98-1.42) ns
900 1.14 (1.00-1.29) ns

{VF) 45 duolone (VAQY) s 5 (3 95 i) bl 2 203 A0 iabol 3925

(P> 0.05) 3,15 3939 005 dunlie (L Ts0 (yo )b (ime BMS ™
¥ 95% confidence intervals were calculated based on Robertson and Preisler (1992).
" There is no significant difference between LTs, values (P> 0.05).
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Table 3- The ratios of LT5, values and their 95% confidence intervals for comparing lethal effects of power levels of
microwave irradiation on C. maculatus male adults

Ewwe ) LTs) Coms KWSCR V- IR VU JEPREN
Comparison LTsj, ratio 95% confidence interval

(£9O olg LTs0:180 4l LTsg) 2.68 (2.49-2.89) *

(90 ()lgs LTsg :360,]55 LTs) 7.13 (6.60-7.70) *

(90 gy LTs9 600 s LTs) 10.52 (9.67-11.44)"
(90 4lss LTs0:900 55 LTs) 16.30 (14.74-18.03) *
(180 g LTso :360 )y LTso) 2.66 (2.46-2.88) "
(180 g LTsg :600 )y LTsp) 3.92 (2.46-2.88) "
(180 g LTs0 900 )y LTso) 6.08 (5.49-6.74) *
(360 g LTsg :600 )y LTsp) 1.48 (1.35-1.61)*
(360 4y LTs0 900 )y LTso) 2.29 (2.06-2.54) *
(600 4y LTsg:900 )y LTsp) 1.55 (1.39-1.73) *

{V9) 45 dnubro (VAAY) Jlas s 5 9u ) ) bl 305380 plizabl 395

£

Ol o g8
(P<0.05) 3,5 3939 005 dunlio (gl LTso oy ls ize B3I *
¥ 95% confidence intervals were calculated based on Robertson and Preisler (1992).
£ Power in watts
* There is significant difference between LTs, values (P< 0.05).
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Table 4- The ratios of LT5, values and their 95% confidence intervals for comparing lethal effects of power levels of

microwave irradiation

on C. maculatus female adults

Ay 8o LTs) Coms KWSCR V- IR VA RPN
Comparison LTS5 ratio 95% confidence interval
(£9O olg LTs0:180 4l LTsp) 2.59 (2.39-2.82) "
(90 ()lgs LTsg :360,]55 LTs) 7.05 (1.87-27.97) ¢

(90 4lss LTs0 :600 s LTsg) 9.81 (8.18-11.77)*

(90 lss LTsy 900 g5 LTsg) 15.77 (14.19-17.52)*
(180 g LTsg :360 )y LTsp) 2.72 (2.50-2.96) *
(180 g LTsg :600 )y LTsp) 3.78 (3.16-4.54) "
(180 g LTs0:900 )y LTsp) 6.80 (5.47-6.76) *
(360 4y LTsg :600 )y LTsp) 1.39 (1.16-1.67) "

(360 oy LTs0:900 )y LTsp) 2.24 (2.01-2.49)*
(600 4y LTs0:900 )y LTsp) 1.61 (1.32-1.95)*

(V) 45 dolome (VAAY) Jlas yp 9 (ygmad gy gy ol 2 203 A0 lialol 390>

£

(P<0.05) 3,1 3¢9 015 awlio (cloLTs oy 5> (e BN *
¥ 95% confidence intervals were calculated based on Robertson and Preisler (1992).

£ Power in watts

* There is significant difference between LTs, values (P< 0.05).
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Table 1- Analysis of variance of different irrigation regimes on growth characteristics of purple nutsedge.
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Table 2- Analysis of variance of different levels drought stress on growth characteristics of purple nutsedge
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df (em) Leaf area  Stem /pot shoot dry Tuber underground
(cm’ / pot) weight /pot dry weight
(gr/pot) (gr/pot)
1,55 (Replication
5 p i ) 2 18.2 15.09 3.8 1.580 0.066 1.665
Sas i
(Drought stress) 4 2656.3 7256.25 26.1 7.504 17.1 6.962
ks (Error) 8 6.11 57.06 3.05 1.310 1.65 1.331

2oy ) 90 Jloas! maw 3 (65 e oy K
*, **: means significant at 5% and 1% probability levels, respectively
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Figure 1- Effect of irrigation period on height (A), leaf area (B), number of stems (C), shoot dry weight (D), number of tubers
(E) and underground dry weight (F) of purple nutsedge, the actual values of the indicator traits and plotted line represents
the fitted model is an exponential decline. data followed by the same letters are not significantly different based on FLSD test

(a= 0.05).
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Figure 2- Effect of irrigation regimes on height (A), leaf area (B), number of stems (C), shoot dry weight (D), number of
tubers (E) and underground dry weight (F) of purple nutsedge, the actual values of the indicator traits and plotted line

represents the fitted model is an exponential growth. data followed by the same letters are not significantly different based on
FLSD test (a= 0.05).
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Table 3- Analysis of variance for investigated traits of cowpea as affected by trial treatments in field condition

Mean of Squares lx po (wS5be

L p . o Gk 09 09
e @lep L Cep s - S s s
Sourceof  Degrees of O~ %) e = Spel e,
variation freedom Emergence ) Leaf Relative Sy @l Height
percentage Rate of chlorophyll water L
emergence eafdry Stem dry
content weight weight
B‘f’”k 3 2.14" 0.221"™ 422.764" 16.712™ 1.094" 0.313" 5.88™
oC
T ":‘” . 8 64.008" 13.34" 464.485" 54.259" 1.313 0.64"  70.236”
reatmen
s
. 24 6.873 1.356 95.326 19.799 0.402 0.08 17.421
Iror
U‘Cr;'; (:;;*” 30.71 33.25 29.6 6.64 24.87 17.02 13.17
. 0

A (oo L 1) I pxe gl D939 pae DS g ao)d 0 5 ) Jleinl a1 ()l dme Sly i 4w g e
=« and = significant at 1% and 5% respectively and ns non-significant different

sl 8 09,5 Sy aali g Sieulpgyin slajles b o)l
OO/AY LialS el il yials jiScaletanld (gylo Sy
el A ©goly Eloel 58 &) Cod Sy Lidg)lS a0
0l duog S Calet Kol g i (S5 jlosd picren .35
D)8 & s Sy b g IS slgime g0y OF/AY ialS cels

(¥ Jsiz) 2355 (aledd & Sipmalypgpien jlow
2 Bodls uily)ly 425 gl 15 g2 ol Cuagh ) (glgome
2oy 0 whaw y> (ool me BMB] S ol LS clasyje inlesl
Joiz) catly dg2g bayloss o S (s Cugh) slyies i ]
Cagby o yd oy i &8 2 (LS ajlawd (o (ko duass s (Y
Al el a8 3 dald jles 4 bgype (Mo > YEIY) Sy ans
DS a8 0g Jb o cpl a8 0,5 S 0 Aoy
Aoyl (S clet Siaslig)ded Jlasd 4 g jo (o Cupgl) o>
oS calet Kiasl g yded (S jlosd 3 )l8 a8 gyl gy 0l
Vo Olime & S s ol (slgizee ialS cely oids dpo s
Zlosel dsy o y a3 dy (F Join) 000 )T sald 4 Coud doyd
Cagboy ol Gl esl arady) Job (Rl Gk 5l ogely
etz Lyl 0lS 05) d5m0 ol Coles 3 45 39500 S

Sgoly zlgel jloolatul b inlejl )5 Luwly paed 13335 oo b
Ol 48 (1S 5 slesd dom i slayds el Ve Al

W okl cel fued g (I35 dler ey ()38l el jlos
ool (FY) 005 ald 4 Cus vy Job g0y VF I
= gl g Siseslpg i Coute il Ylaas! osel vty oo

oo > ol U odd o ady) Jsb Sl g jede (55 Al

oy glas e Gialesl 53 ol lis W jlews (pSSlie dunlio
3 5l oS 59 dald Jless 4 bgye (b G S p g b0
JiSiide 3L 5 Sielpgyiad «gold sbyjlosi b )bl
(F Jgi) el )3 (yll 09,8 oy oles & Bl ralS
zlael b oads jlos yody (add juw e g duopd &S Db L gl
g abl ials mSale 5,8 baylpd )3 ol cllS § Ciguolyd
9 Siuenly wald )lad au Cuns (g me jokar 0l Aoy
8l il (oot @ 4l el piSile 5 Ll 4 wgol)d
Jopd ials el il jialS iScaletanld olos oSy
Loy FNAY 5 SYTAY l5e o iy &4 yody (b jow Caspuo g
ek 3,5 oL & bl halS iSdle 3 )8 4 cons
sy ialS el a3l ialS GES Glet Sl (55lesd S 5
Loy OYIA g 0+1F lie dn iy 4 yady (b jow Caspuo g
S 5 S alad d adl, el JiSile )8 a4 cuns
Giod YA LialS el il auogr (iScalet ol (g)lass
A G yady (A5 jaw G g (S0 yd A JAY 5 (G0 G oy
55 b Geizmen A0S (ol o Dgal)d glgal )8
Ghop FEIVY ials el odd dpogs i8S CaletSial g iun
Jloss A G (b o Cp (5003 OFTY 5 ()05 jows
35 ol 4 Sielpgyin
Oialef] sosls il ly 4355 gols apwl) S Judg 15
oy S Jlais! mdaws j3 (g)b me AU a8 Db Lis glas)je
el Jpicz) s 35y Ul e St b,
e Oy sz pialojl o b Lt e (S0l
Hl jlanllas g gold sl 4 baye (FATD) Sy Juds)lS



A5 Jls ) o o ) alr (65,905 Lo 9 pale) LS Cbili 4,5 FA

38 S 390 o 3 ol 3,5 e & 0 apo S ile
2 (LS yd V) sl gals hde b layles i opl (oS 5
Sobme Goles Hlas 4 ddly dals yiScale 5y 8 L duwglis
—eble p pSale iy ISPl g e |y does ol el
Golos S 5 b Cus 00 Hlead iy el 0 BYL sla
059 Sdoyd OYIA il S ccely il duog iSalet gl
)5 2l o wgold gyl 0p)lS 4 s dle Sis
cel odd duog S chlet Sl pg)en (S 5 Hled (rieen
osd 3,0)LS 4 s dBlo S (59 o) FEVY ialS
YIOV) Sy Siid (g Cnpin 0,5 (25 4 Sinalpgy i
o L el &8 g Siaalpgyied slass @ bgye (W2 50 p)5
B 095 S 3 (b ae Jai Sl (&2 )3 25 VIFY) gld
O DRl el Ssmln 5 @0l e (V) Jgia) ity
A Caad o )d YVYY g YDA e & cui 4 Sy Siis
Sid i s ime Gioli8l (FY) o dl (B a5 sl

Gywolyd zla ol a8 ¥ g ) slajlog )0 |y Hlay ddiar axals
duog LiScalet ol (golos cuS ol 5155 dald 4 Caws
D)8 4 s Sy Sid is g YAV Lials cely o
S 5 e pimen 0038 (ol 4 Dol gyl
039 he V¥ (el el 00d 4o SIS ilet Sl gt
005 2l 4 Shalngyien jled 505 4 Cans Sy S

dzady) Job A8 g Jolpe 3 9 485 )18 (gynd iSile
Ol SLS Cugby 4 ol yiund g amd LS g yid plalS
b
wslly a0 s lS (algp elil SWis (459
L 5l b mixe B3] &S Bl lis (clasyje iolesT (slaosh
(7 Jgaz) 3B 3929 baless (0l (alga (slaplil Suis (5
Bl i3 g oyt O ol b jlog (55l duglio gl
o L a5 39 Coolid jlesd 4 bgye (455 53 p)5 YIVA)
il )3 ool 09,5 Sy 3 (4352 )3 5 /D) Sizarlyygren
o 4 bgye (892 53 )5 VW) Bl Sl (g Jlado (oS
3 jlas g (LS )3 i) 93) 0ad oy (S Liletgld
g 0dd 4oy LSl Simlpg s cla o L 5Ll
Ll )18 09,5 S > il ials S Calet Sipesl g e
Bl S5 iy Gl el iy 5 Sl o (F Jyi2)
235 aald 4 Cund 1o W g YOIYY (e 4 el 4
Sid 5 ol (W) hlSen g Slojrd (gols Lwl)y pon
ool U s ¥ )lag Jlosl 51 5 s ot Lug) olS ailes
Sl Sy asoh o35 sals by awglis jo g wold
059 Sioyd YO ialS cel ond 4oy (iSalet ol
35 2o 4 0 o (ISl 355 ) o dBle S
csly ol dpogi (IS Alet Sl yng)dd (oS 5 slod (nizen
Hlad 2y3)LS A s Al S 59 (o yd YEIVY il

ac 3o bl i 43 oud Jlas! (oW sloni pili Codd oy o1 3590 Slio (1Sl Ay lio — £ Joua
Table 4- Mean comparison plant parameters in field experiment affected by trial treatments
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T2 89.28° 5.243 48.35° 69.06™ 3.432% 2.387° 37.5°
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LSD value 27.31 1.69 14.25 6.49 0.92 0.41 6.09
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Means within each column followed by the same letter are not at 5% level according to least significance difference (LSD) test.
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T1: Control T2: Ultrasonic waves T3: Ultrasonic waves + reduced herbicide dose T4: Ultrasonic waves + recommended herbicide
dose T5: Hydro-priming T6: Hydro-priming + reduced herbicide dose T7: Hydro-priming + recommended herbicide dose T8:

Recommended herbicide dose T9: Reduced herbicide dose.
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Table 1- Some physical and chemical properties of soil in experimental field
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Table 3- Density, relative density (7,), biomass and relative biomass (7)) of dominant species, for all treatments
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Table 4 .Analysisof variance (Means of Squares) the effect of Herbicide and Application method of Herbicide and Adjuvant

application on the weed density and weed biomass at harvesting time
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Table 5- The mean comparisons of the effect of Herbicide and Application method of Herbicide and Adjuvant application on
the weed density and weed biomass at harvesting time
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Dissimilarlettersin each columnindicatesignificant differencesat 5% levelusingtheLSD test.
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Table 6- Analysisof variance (Means of Squares) the effect of Herbicide and Application method of Herbicide and Adjuvant
application on the quantity and quality yield of sugar beet
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Table 7- The means comparison of the effect of Herbicide and Application method of Herbicide and Adjuvant application on
the quantitative and qualitative yield of sugar beet
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Dissimilarlettersin each columnindicatesignificant differencesat 5% levelusingtheLSD test.
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Fig 1- The relationship between sugar beet root yield and total weed density (A) and total weed biomass (B). Observed data
are shown by points and the lines resulted from fitting two-parameter hyperbolic decay equation
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Table 8- Parameters of hyperbolic decay model(Eq. 1) for sugar beet root yield affected by total weed density and total weed

biomass
8 jir i gbdle a b R?
Sugar beet Weeds
ae) 3,Skes J5 oS5 . .
Root yield  Total density ~ 104.62° (3.67)  24.28 (4.13)  0.75
(tha™) (plant.m™)
Total biomass 101.417(3.49)  479.137(88.67) 0.72
(gm?)
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Values in parenthesis are indicative standard errors. ** Significant at P=0.05.
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Table 1- Demographic parametres of Oenopia congolobata contaminata by feeding on different preys
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Preys Mean generation Finite rate of increase Net reproductive Gross reproductive Intr.msnc rate of

Time ) rate rate increase
(GRR) (rm)
(T) (Ro)

A. pistaciae 36.31+ 0.612 a* 1.168+0.006 a 290.87+45.211 a 659.16+ 85.350 a 0.1559+ 0.005 a
A. fabae 37.72+ 0.401 a 1.150+ 0.004 b 200.48+29.643 b 352.89+ 51.431b 0.1402+ 0.003 b
A. gossypii 33.34+ 0.334b 1.136+0.005 ¢ 72.44+9.710 ¢ 120.75+ 14.100 ¢ 0.1280+ 0.004 ¢
E. kuehniella 37.3+ 0426 a 1.116+ 0.004 d 61.68+ 10.631c¢ 115.65+ 15.920 ¢ 0.1103+ 0.004 d
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Different letters in a column indicate a significant difference (P > 0.05) using Tukey-Kramer procedure.
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Fig. 1- Age-specific survival rate (I)(A) , Age-Specific fecundity (m)(B) and age-specific maternity (Ixmx)(C) of Oenopia
conglobata contaminata by feeding on different preys.
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Table 1- Soil physical and chemical properties of experiment site
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Table 4- Results of simple correlation between investigated traits of safflower
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Table 1- The results of soil analysis at experimental location
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Table 2- Weed species at the corn field

G ol oA 5y ud
. FERT P RT o .
s o oy o S oS5l 26 S ) (m?) 551,53
Persi Famil Persian Enslish Rk Vegetation Densit 2
ersian name amily name name nglish name Life Season ensity (m”)
cycle
“Xanthium strumarium L. Asteraceae &9 Cocklebur A S 4-6
Setaria viridis L. Poaceae Sz Green foxtail A S 90-200
*Glycyrrhiza glabra L. Fabaceae o O Liquorice P S 1
Chenopodium album L. Chenopodiaceae o yidalus Lambsquarters A S 2-5
Amaranthus retroflexus L. Amaranthaceae " u“5“)> ¢ Redroot A S 1-2
o8 pigweed

Al Summer =S.alloi> =P Perennial LS, =A Annual,j e slacile plo o)l g0 «JE ol stalin jo glacile
The dominant weed observed, without stars, A= Annual, P= Perennial, S= Summer
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Table 3- The analysis variance of corn yield components grain yield affected by different weed management treatments.

2 . o
o4 Ol o (Sbe
S Means of squares
df
25 2olo s 1 c . ; . . . &l dlawy
ms"‘-’oé\?] & - Spdlax @y dla PHAR K, YR abaw 39 aAbaSles  wigeSly SWid o)
-0 Sy g I aily I is,y,s - A dile
L Number of  Number of Number 3Y e
uf;;:: ke:l:::zl if)\?vs kel:ﬁlel:r gr of 100- kernel Grain Weed Weed
Plant lant P kernels weight yield density biomass
height  Per plan per ear row per ear
Ss 2 83.2™ 0.27 12,76 %$13.12 154105.30 33" 281612.1™ 11.30™ 1522.393
Block
o 10 1925.4* 5.75™ 13.10** 477.35* 147366 39.20™ 26028825 355.7°° 13683**
Treatment
ELI4> 20 107.00 0.14 1.02 24.28 2058.27 19.37 424550.5 13.069 105.427
ITor
o ps
(%) 6.604 4.23 7.77 16.87 11.53 20.66 14.84 15.574 7.361
Coefficient
of variation
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ns, * and ** means non-significant, significant at 0.05 and 0.01% probability levels, respectively.
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Figure 1- The weeds densityat different weed management treatments (The columns with the same letters indicate no
significant difference at 5% probability level).
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Figure 2- The weeds dry matterat different weed management treatments (The columns with the same letters indicate no
significant difference at 5% probability level).
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Figure 3- The plant height of corn at different weed management treatments (The columns with the same letters indicate no
significant difference at 5% probability level).
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Figure 4- The leaves number per plant for corn at different weed management treatments (The columns with the same letters
indicate no significant difference at 5% probability level)
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Figure 5- The number of kernel rows per ear of corn at different weed management treatments (The columns with the same
letters indicate no significant difference at 5% probability level)
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Figure 6- The number of kernels per row of corn ear at differernt weed management treatments(The columns with the same
letters indicate no significant difference at 5% probability level)
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Figure 7- The number of kernels per earof corn at different weed management treatments (The columns with the same letters
indicate no significant difference at 5% probability level)
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Figure 8- The grain yield of corn at unit area of corn at different weed management treatments (The columns with the same
letters indicate no significant difference at 5% probability level)
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Fig. 3- Colony of Rhytisma acerinum in different treatments
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Fig. 4- a) Mycelium of Rhytisma acerinum without antibiotics(Control treatment); b) Demolition of mycelium of Rhytisma
acerinum by oxytetracycline with the dosage of 200 microliter
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Table 1- Mean square acquired from ANOVA of light, material and light-material on the AUFGC coefficient
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Fig. 5- Means comparison of AUFGC in the presence of antibiotics
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Fig. 7- The amount of AUFGC in the different antibiotics in light condition
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Table 2- Mean square acquired from ANOVA of light, material and light-material on the mycelial growth of the fungi
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Fig. 9- Mycelial growth of Rhytisma acerinum under the effect of antibiotics in dark condition
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Tablel- Analysis of variance of the traits under study
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-** indicate an insignificant and significant differences at the P=0.05 and 0.01 level respectively.
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Table 2- Main effects of herbicide and plant density on weed number and weed dry weight
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The same letters in each column indicate an insignificant difference at the P=0.05 level.
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Table 3- Main effects of herbicide and plant

density on yield and yield components of wheat

OASGE flog i Sl Ao > dilddlaxs Al 52 5 &l 5.5 SUiolan 2,Sdos  Cwild oAl
H. trea tmel;ts S 'ike m Grains 1000-grain Grain yield (g m™?) Biological Harvest
) P spike! weight (g) yield (g yield (g m?) index
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Seeding rate
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The same letters in each column indicate a

n insignificant difference at the P=0.05 level.

xS 3 Slos (sl3a] 9 3,Sdhos g CullS oS5 & 5 g piSile Joliko O JF1-€ Jgus
Table 4- Interaction effects of herbicide and plant density on yield and yield components of wheat
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Fig. 1 : Ditylenchus filimus. A- General view, B-Anterior end, C-Vulva & post uterine sac,

D-Lateral fields, E- Tail
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Table 2- Comparison of Ditylenchus filimus with original description and similar species
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1- Gas chromatography—mass spectrometry(GC/MS)
2- Solid phase extraction
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1- One-fifths strength potato dextrose broth
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1- Agitator Temperature
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Figure 1- Dual culture of Trichoderma isolate (right disc in a and c) against S. sclerotiorum (left disc in a) and M. phaseolina
(left disc in c) in comparison to control (b and d)
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Table 1- Mean inhibition percent of Trichoderma isolate volatile metabolites in 24, 48, 72 h and Co-cultures on M. phaseolina

Olojod Cuis Std aslw Y€ Cuis Std aslw LA Cuis Std aslw VY cuis Std
Co-culture 24h culture 48h culture 72h culture D
o 48.57b 8.78 90.00a 0 90.00a 0 85.71a 0
Treatment
el Oc 0 0c 0 0c 0 Oc 0
Control

Ll gas (P<0.01) Hls sime BMB] (glyly g yb 13 S jiiin By Ly ol
Numbers followed by the same letter are not significantly differentns (P<0.01)

g Sl adgi g 45y sy cdislo (d) VY 9(0) £A «(D)YE4() Hlojod S 3 Loyd95y 5 sl 13 scdgbio 51 —F JSW5
(€) 2L L amulis 4> M. phaseolina

Figure 2- Effect of Trichoderma isolate volatile metabolites in 24(b), 48 (c), 72 h (d) and Co-cultures (a) on M. phaseolina
colony growth and sclerotia production in comparison to control

T8 iy pilyr 40 LoydgSy 5 dglas dieluo VY 9 EA Y€ (lojed CulS I8 sacudgilio (Sai,Ia5L aoyd (Sl -F Jgio
S. sclerotiorum
Table 2- Mean inhibition percent of Trichoderma isolate volatile metabolites in 24, 48, 72 h and Co-cultures on S. sclerotiorum

Olojod Culs Std wslw Y€ cuis Std wslw EA Cuis Std wslw VY culs’ Std
Co-culture 24h culture 48h culture 72h culture
T 33.33b 10.94 100.00a 0 90.00a 0 90.00a 0
Treatment
el Oc 0 0c 0 0c 0 Oc 0
Control

LSl gad (P<O.01) Hls pimo BMBT (glyl> g yb p3 S i Bgp> |y dlacl]
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Figure 3- Effect of Trichoderma isolate volatile in 24(b), 48 (c), 72 h (d) and Co-cultures (a) on S. sclerotiorum colony
growth and sclerotia production in comparison to control
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Table 3- Effect of different concentrations of Trichoderma isolate non volatile metabolites on M. phaseolina
(1) K25 13 53 0 s il (mm) 55 b8 ofilbe (0 SN ofle
Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent

10 62.33 a 2.52 1095b 3.59

20 44.00 b 8.71 3747 a 13.02

30 36.00b 3.60 48.57 a 5.15
(control) sals 10 70 a 0 0b 0
(control) sals 20 70a 0 0b 0
(control) 1sls 30 70 a 0 0b 0

Ll gas (P<0.01) lo sizo BMB] (g)l> g yb 13 S o By > L sl
Numbers followed by the same letter are not significantly differentns (P<0.01)

S. sclerotiorum g, s, il 45 boy3950 55 alas 4158 08 W glio Cilide cedile S1-£ Joao
Table 4- Effect of different concentrations of Trichoderma isolate non volatile metabolites on S. sclerotiorum
() Suiss 2 40 0 las clalé (mm) &8 5 yhad Wle Std SN,50 o s (1WSle Std

Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent

10 50.00 b 2 28.57 ¢ 2.85

20 36.33 ¢ 3.21 48.09 b 4.59

30 21.00d 3.60 69.99 a 5.15
(control) sals 10 70 a 0 0d 0
(control) sals 20 70 a 0 0d 0
(control) sals 30 70 a 0 0d 0

LSl gad (P<0.01) ls sime BMBT (ghyl> g yb j3 S i By |y sl
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Table 5- Effect of different concentrations of Trichoderma isolate secondary metabolites extracted from mycelial mass on M.

phaseolina
(%) souss y» 2o las clils (mm) &y a8 ;xSke Std S5k vy (ke Std
Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent

5 2833 Db 5.02 59.52b 13.02

10 12.00 ¢ 2.86 82.85a 5.15

15 8.67c¢ 2.18 87.62a 3.59
(control) uals 5 70 a 0 Oc 0
(control) sals 10 70 a 0 Oc 0
(control) sals 15 70 a 0 Oc 0

Kbl gas (P<0.01) ls sime BMBT (glyly g yb 13 S jidio By |y Sl
Numbers followed by the same letter are not significantly differentns (P<0.01)

S. sclerotiorum ol 13 b y3950 5 alas (2,8 0395 51 o] 50wl 4l gl cilisre gredale 51-T Jouo
Table 6- Effect of different concentrations of Trichoderma isolate secondary metabolites extracted from mycelial mass on S.
sclerotiorum

(%) Suiss 2 4 0 )las clalé (mm) &5y yhad WSibe Std S9,1050 w0y (il Std
Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent

5 10.67 b 1.15 84.76 b 1.65

10 Oc 0 100.00 a 0

15 Oc 0 100.00 a 0

(control) sals 5 70 a 0 Oc 0

(control) sals 10 70 a 0 Oc 0

(control) sals 15 70 a 0 Oc 0

Ll gas (P<0.01) lo sizo BMB] (g)l> g yb 13 S o By > L sl
Numbers followed by the same letter are not significantly differentns (P<0.01)
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T. atroviridae(6022) «lus a9l gl ;3 oud olwled LS 5 -V Jous
Table 7- Identified compounds in secondary metabolites of T. atroviridae(6022)

Category Volatile metabolites® RT(min)  Area (%)
Iso Amyl Alcohol(HS) 7171 10.71
Alcohols 2-ethyl-1-Hexanol(mass) 18.145 0.20
1-Pentanol(HS) 10.113 9.37
n-Decane(N) 10.035 9.58
Isodecan(N) 10.307 13.46
Docosane(mass) 46.265 0.02
Dodecane(N) 16.802 16.55
Eicosane(mass) 42.563 0.02
Heptadecane(mass) 36.435 0.03
2,6,10,14-tetramethyl- Heptadecane(mass) 30.851 0.01
Alkanes Hexadecane (M) 27.164 8.97
Hexadecane(mass) 34.171 0.05
2,6,10,14-tetramethyl- Hexadecane (M) 21.692 7.2
2,6,10,14-tetramethyl- Hexadecane(mass) 38.803 0.01
Nonadecane(mass) 40.622 0.02
Octadecane(mass) 38.584 0.04
n-Pentadecane(M) 24.835 23.47
n-Pentadecane(mass) 31.780 0.04

2-methyl- Pentadecane(mass) 33.317 0.01
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2,6,10,14-tetramethyl- Pentadecane(mass) 36.574 0.02

Tetracosane(mass) 50.822 0.01

n-Tetradecane(M) 24.092 4.92

n-Tetradecane (mass) 29.245 0.02

4-methyl-Tetradecane(N) 23.788 3.33

3-methyl-Tetradecane(N) 24.092 1.67

Tricosane(mass) 48.350 0.01

2-methyl —Tridecane(M) 22.326 44.72
n-Undecane(N) 23.865 12.65

5-Allyl-2-norbornene(N) 12.5 4.82

Alkenes 2-Octene(mat) 43.891 0.01
1-Tetradecene(mass) 35.939 0.04

2-Tetradecene(mass) 40.669 0.01

Aromatic compound Xylen(N) 6.594 0.86
3-nitro-1,2-Benzenedicarboxylic acid (M) 44.778 7.77

Organic acids n-Hexadecanoic acid or palmitic acid (mass) 41.824 0.12
Octadecanoic acid or stearic acid (mass) 45.543 0.04

9- Octadecenoic acid (mass) 45.150 0.01

1,2-Benzenedicarboxylic acid, butyl 2-methylpropyl 42.026 001

ester(mass)

Benzoic acid, 2-ethylhexyl ester (mass) 36.892 0.02

Dodecanoic acid, methyl ester (mass) 32.358 0.01

Hexadecanoic acid, methyl ester (mass) 41.136 0.04

Methoxyacetic acid, 2-tetradecyl ester (mass) 33.496 0.01

9,12-Octadecadienoic acid (Z,Z)-, methyl ester (mass) 44.411 0.06

Esters Octadecanoic acid, methyl ester (mass) 44919 0.01
cis-13-Octadecenoic acid, methyl ester (mass) 44.498 0.03
Bis(2-ethylhexyl) phthalate (mass) 54.229 19.74
Di-n-octyl phthalate (mass) 57.532 78.74

Phthalic acid, cyclohexylmethyl methyl ester (mass) 43.412 0.45

Phthalic acid, 2-pentyl 2-propy! ester (mass) 44.833 0.01

2-Propenoic acid, 1,7,7- exo-trimethylbicyclo[2.2.1]hept-2-yl 17.983 074

ester(HS)

Tetradecanoic acid, methyl ester (mass) 36.972 0.01

Sulphur and nitrogen compound 2-methyl- Benzenesulfonamide (mass) 35.211 0.01
Tricyclo[5.2.1. 02,6]dec-3-ene (N) 12.325 4.61

Cyclic compounds Bicyclopentane (N) 12.5 341
decyl- Cyclopentane(N) 21.905 2.04

Cyclotetradecane (N) 23.542 9.41

(R)- () - Cembrene(HS) 24.031 5.52

gamma.-curcumene(HS) 19.067 1.09

Epizonarene(HS) 19.261 3.54

Terpenoid italicene(HS) 21.130 0.25
dl-Limonene(HS) 12.627 7.65

Nerolidol(HS) 19.941 1.34

.beta.-Sesquiphellandrene(HS) 19.648 2.58

Zingiberene(HS) 19.319 1.08

"mass" 5 "HS" "M" ("N" (i ey osd g5l ()6 0395 jl pwimen 9 Headspace Suiss ¢ Jpilio 5 iS¢l J oMo b oS o8 5 ol slosl a0 ©
Nk e 5 S0k 09,5 yb 5 e Slgld b 0ad slulid Sl 5 0 L)
*To the end of each compound was extracted Via n-hexane and methanol, headspace technique and also from mycelial mass was
added "N", "M", "HS" and "mass". Identified compounds with higher frequency are shown in bold face type.

&be

1- Abaszade F., Mohammadi Goltapeh E., Pourjame E., khorasani A., Rezaei Y., and Verma A. 2013. Evaluation of
the ability of antagonistic endophytic fungi on roots and fungi Trichoderma species on Macrophomina phaseolina
in vitro. Plant Disease Research, 1(1): 1-15. (in Persian)

2- Abdolahian M., Rahnama K., Mardabi M., Ommati F., and Zaker M. 2012. The in vito efficay of Trichoderma
isolates against Pythium aphanidermatm, the casual agent of sugar-beet root rot. Journal of Research Agricultural



A5l o) olas XY il (g 5y9LiS aluo 5 pole) (LS clilis agpis  VFo

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

Sciences, 8(1): 87-79.

Ahluwalia V., Waliaa S., Satib P., Kumara J., Kundua A., Shankara J., and Paulc Y.S. 2014. Isolation,
characterisation of major secondary metabolites of the Himalayan Trichoderma koningii and their antifungal
activity. Archives of Phytopathology and Plant Protection, 47(9): 1063—1071.

Akpuaka A., Ekwenchi M.M, Dashak D.A., and Dildar A. 2012. Gas Chromatography-Mass Spectrometry
(GC/MS) Analysis of Phthalate Isolates in n-Hexane Extract of Azadirachta indica A. Juss (Neem) Leaves. Journal
of American Science, 8(12): 146-155.

Bitas V., Kim H.S., Bennett J.W., and Kang S. 2013. Sniffing on Microbes: Diverse Roles of Microbial Volatile
Organic Compounds in Plant Health. Molecular Plant- Microbe Intractions, 26(8): 835-843.

Carolina H.P., Kock J.L.F., and Thibane V.S. 2011. Antifungal free fatty acids: A Review: 61-71. In Méndez-
Vilas A.,(Eds.). Science against microbial pathogens: communicating current research and technological advances,
Microbiology Series, 2(3), Spain: Formatex, 691p.

Dennis C., and Webster J. 1971. Antagonistic properties of species groups of Trichoderma. Production of volatile
antibiotics. Transactions of British Mycological Society. 57: 25-29.

Dubey S.C., Tripathi A., Dureja P., and Grover A. 2011. Characterization of secondary metabolites and enzymes
produced by Trichoderma species and their efficacy against plant pathogenic fungi. Indian Journal of Agricultural
Sciences, 81(5): 455-61.

Etebarian H.R. 2006. Evaluation of Trichoderma isolates for biological control of charcoal stem rot in melon
caused by Macrophomina phaseolina. Journal of Agricultural Science and Technology, 8: 243-250.

Habibi R., Rahnama K, and Taghinasb M. 2015. Evaluating the effectiveness of native Trichoderma species in
production of extracellular enzymes during interaction with plant pathogenic fungus Fusarium oxysporum. Journal
of Applied Research Plant protection, 4(2): 73-85.

Haidari Farooqi S.H., Zamanizadeh H.R., and Etebarian H.R. 2003. Evaluation of Trichoderma strains for
biological control of plant disease miri melon (Phytophthora drechsleri) in the greenhouse. Plant Pests and
Diseases, 72(2): 113-134.

Hung R., Lee S., and Bennett J.W. 2013. Arabidopsis thaliana as a model system for testing the effect of
Trichoderma volatile organic compound. Fungal Ecology, 6: 19-26.

Iraqi M.M., Rahnama K., Zafari D., and Taghi Nasab M. 2006. Investigating biological control of Ophiostoma
novo-ulmi, causal agent of Dutch Elm disease by Trichoderma harzianum and T. virens in vitro. Journal of
Agricultural Sciences and natural resources, 14(5): 178-191. (in Persian with English abstract)

Iraqi M.M., and Rahnama K. 2007. Investigating biological control of Fusarium graminearum by Trichoderma
harzianum and T. virens in vitro. Pajouhesh Va Sazandgi, 81: 197-199. (in Persian)

Jelen H.H. 2003. Use of solid phase microextraction (SPME) for profiling fungal volatile metabolites; Letters in
Applied Microbiology, 36: 263-267.

Jelen H., Btaszczyk L.,Chetkowski J., Rogowicz K., and Strakowska J. 2013. Formation of 6-n-pentyl-2H-pyran-
2-one (6-PAP) and other volatiles by different Trichoderma species, Mycological Progress, DOI 10.1007/s11557-
013-0942-2.

Korpi A., Jarnberg J., and Pasanen A.L. 2009. Microbial volatile organic compounds; Critical Reviews in
Toxicology, 39: 139-193.

Morath S.H.U., Hung H., and Bennett J.W. 2012. Fungal volatile organic compounds: A review with emphasis on
their biotechnological potential. Fungal Biology Reviews, 26: 73-83.

Nemcovic M., Jakubikova L., Viden 1., and Vladimir F. 2008. Induction of conidiation by endogenous volatile
compounds in Trichoderma spp. FEMS Microbiology Letters, 284: 231-236.

Nick Nejad M., Pedramfar H., and Elahi Nia A. 2001. Effect of some fungicides and antagonistic fungus
Rhizoctonia solani Kuhn on rice sheath blight. Journal of Science and Technology of Agriculture and Natural
Resources, Soil and Water Sciences, 6(4): 151-157. (in Persian with English abstract)

Norouzi S., Rahnama K., Rabbani Nasab H., and Taqi Nasab M. 2014. Evaluation of efficacy of Trichoderma and
Bacillus isolates in biological control of melon Fusarium wilt. Biocontrol in Plant Protection, 2(1): 43-55. (in
Persian with English abstract)

Pagans E., Font X., and Sanchez A. 2006. Emission of volatile organic compounds from composting of different
solid wastes: abatement by biofiltration. Journal of Hazardous Materials, 131: 179-186.

Polizzi V., Adams A., Picco A.M., Adriaens E., Lenoir J., Van Peteghem C., De Saeger S., and De Kimpe N.
2011. Influence of environmental conditions on production of volatiles by Trichoderma atroviride in relation with
the sick building syndrome. Building and Environment, 46(4): 945-954.

Raman V., La S., Saradhi P., Rao N., Krishna N.V., Sudhakar M., and Radhakrishnan T.M. 2012. Antibacterial,
antioxidant activity and GC-MS analysis of Eupatorium odoratum. Asian Journal of Pharmaceutical and Clinical
Research, 5(2): 99-106.

Reino J.L., Guerriero R.F., Hernandez-Gala R., and Collado I.G. 2008. Secondary metabolites from species of the
biocontrol agent Trichoderma. Phytochemistry Reviews, 7: 89—123.



¥

il s glin (o lulil g 7l sl

26-

27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

38-

Rohani H., and Safari nejad M. 1997. Introducing Trichoderma species in Iran. 16th Iranian Plant Protection
Congress. (in Persian with English abstract)

Siddiquee S., Cheong B.E., Taslima K., Hossain K., and Hasan M.M. 2012. Separation and identification of
volatile compounds from liquid cultures of Trichoderma harzianum by GC-MS using three different capillary
columns. Journal of Chromatographic Science, 50: 358-367.

Siddiquee S. 2014. Recent advancements on the role and analysis of volatile compounds (VOCs) from
Trichoderma. p. 139-175. In V.K. Gupta et al. (ed.) Biotechnology and biology of Trichoderma, Elsevier’s
Science & Technology Rights Department in Oxford, UK.

Singh R., Maurya S., and Upadhyay R.S. 2012. Antifungal potential of Trichoderma species against
Macrophomina phaseolina. Journal of Agricultural Technology, 8(6): 1925-1933.

Stoppacher N., Kluger B., Zeilinger S., Krska R., and Schuhmacher R. 2010. Identification and profiling of
volatile metabolites of the biocontrol fungus Trichoderma atroviride by HS-SPME-GC-MS. Journal of
Microbiological Methods, 81: 187-193.

Sundar M.S., Vinodhkumar T., and Ramanathan G. 2013. Evaluation of antifungal activity of metabolites from
Trichoderma species against fungal phytopathogens. International Journal of Science Innovations and Discoveries,
3(5): 528-538.

Tajick Ghanbari M. A., Mohammadkhani H.S., and Babacizad V. 2014. Identification of some secondary
metabolites produced by four Penicillium species, Mycologia Iranica, 1(2): 107 — 113.

Tarus P.K., Lang’at-Thoruwa C.C., Wanyonyi A.W., and Chhabra S.C. 2003. Bioactive metaboiltes from
Trichoderma harzianum and Trichoderma longibrachianum. Bulletin of the Chemistry Society Ethiopia, 17(2):
185-190.

Ting A.S.Y., Mah S.W., and Tee C.S. 2010. Identification of volatile metabolites from fungal endophytes with
biocontrol potential towards Fusarium oxysporum f. sp. cubense Race 4. American Journal of Agricultural and
Biological Sciences, 5(2): 177-182.

Vasebi Y., Alizade A., and Safai N. 2011. Biological control of soybean charcoal rot disease caused by
Macrophomina phaseolina using Trichoderma harzianum. Journal of Agricultural Knowledge and sustainable
production (agricultural knowledge), 22(1): 41-55. (in Persian with English abstract)

Vinale F., Marra R., Scala F., Ghisalberti E.L., Lorito M., and Sivasithamparam K. 2006. Major secondary
metabolites produced by two commercial Trichoderma strains active against different phytopathogens. Letters in
Applied Microbiology, 43: 143—148.

Vinale F., Girona I.A., Nigro M., Mazzei P., Piccolo A., Ruocco M., Woo SH., Rosa D.R, Herrera C.L., and Lorito
M. 2011. Cerinolactone, a Hydroxy-Lactone Derivate from Trichoderma cerinum. Journal of Natural Products,
dx.doi.org/10.1021/np200577t.

Zavvari F., Sahebani N.A., and Etebarian H.R. 2012. Measuring of b-1,3 glucanase activity in Trichoderma virens
isolates and selection of the best isolates for biological control of cucumber root rot, Journal of Agricultural
Knowledge and Sustainable Production (agricultural knowledge): 22(4): 149-16. (in Persian with English abstract)



Journal of Plant Protection
Vol. 31, No. 1, Spring 2017, P. 142-151

05'11}3 g ;;

(63:9LS luo 5 pale) (LS cbilis 4wl
VEY-10Y .o AFAF Sl ) ojlaids ) ol

aals u‘*-i}j sbedld 5 us, » Silybum marianum L.) Jbs ;b ;;31 oylas J.;%

Xanthium strumarium L.) & §

%Y . . v 3
$o58 5 wi0,— Gl A e

WA/ FIY bl gu b

WA/ WA 2ol G,

2>

Eygmodey ((omodm dod To g Vo v ) g Sid6yn 3 (oo 2o V0 5 Ve @ ) lacdale b Jlile o ojlac il allis jilejl 45

o il ol g sl LBLE 5 B bT W i 5L (sl s L 6 s i a4l kol 33, 5 IS o
ol BIE Gl y VU5 5 Ul BT slaggT el LS 5 iy IS e Jiile (o one e 185 o ol ol 43 gy 35
2 doesb YN iz & e & Jistnslo 10y V0 o)l 5i3b s aoalS 5 59 9 el W1 T cllad (oo (e 00,8 355 42l 5o e
2 Jse $b +/F lhe 4 Ji)lo ol o)las 1o p3 V0 cdale (> 5g5 aalS cdb amall o ole clale oyt b osalie o8 /YY g dids p X pS

558 5 YUK 3l el g aalS 5 oyjg 20l s Jlistijlo (o olae clale (l38l SIS Galesl )3 (izran 45 salio aalS 5 (g p)5
w0gda 15 odalie a5l Fo )3 g p Ll ¥ g VA flie 4 oy Ve clale 4 bgyse jli 55 ¢ 5YBIS o 3l clled jlade o j2eS 00 )3 395 3 i
oS sl pelle clale o it 0 Gy sazalS C8l p aadlie pelle Cale 5 ol LiE 55 (I e Jlitlo ol o)l e 138

A5 ok amlS 5 s oS p Jge S /AT (i o3 Ve il 3l (Jols Lis oy B 0L

ST Sl 5 (YY) 595 o3l e 595 s Joloo (B3
9 3V Ugannd dpuST g yulas o 3T Sl 3 5l (slasgane
il gl ol oy 5yt LS 5 L g STy lyyeSl
ok Ui g Jgbo Laomo 25,08 &5 it 1555085 J,895 55 Wl
SYBL o 357 .(YY) 8,1 oygeme o 3enST 03 sl J00]y el 11,
5 o &S Al o (A anST 15 b ablie )3 6350 5]
4 YUK il pials g g8 0 bS5 (Hh05) a33nsT O
3l ool sloaoly 25 o2 )3 i b ol ke Cailas b
5 oblS LUlg b oS 5 ol el oo Cato dlayl, 0l o
ol y edile (ilidlasle ae glagis bulys Joos
)A;L, o gl ST i b ablie (YY) 295 00 003 ol 53
4L 23l o5 31 S Jos 51 (ol ] 53 0ol 133
5 Usamd LS gus lanusTy GBI il oy 51 51 (slasgoe
(YY) Db a8 e cpl o 5 g, JSKMS
ol 2l glacdld ) gloses i el Wl o, 5
sl JsSse 4 aolts ey (slasSse o1 cal STl g 5 00
LS g e S 9IS 5 joille (S Wle y1So S
Oiome 33,5 o )y (38l (RS s laal Wl 5T el
g 1 Mol cJlab gl S L1y gals aily Sjaley ials

Aadllien oyalle Gl 58 (ST T Mol W1 2 gunS” glaojly

.

CYRTTY

Ulgi o LS 55 ol 33 dlge Joo (slapjilSe (olulis
s yao 4y dlge cpl il ealaisl g Aol ( Byxe 3 age L
by g ojasles aolyd o WS Griwgd ials bl awsl
Sl ales 5l Gl slampl Jos 3 N3] 5 alS (lbalss,
oalS wiy jials bYs 5l (S (YY) Mol ol S5 Bl
2 038t Sla SIS0l elgl A5 el S5 Sl 5 jps
ol gl 53 LS 5 oo ).\Jl_) Cod B lals
35T sl IS5l
A5 Jyrane oS & 00 S 09 Js! ) ]
(YY) acib oo 3 paie iewST g awSTy G0l (oS s i
03lo 5 (pigy Ll gladi] 4 dles L5 B 5T la IS0l

lgile bojylo 5 ololi 09,5 ,Ltils 5 05l uslis IS asgel i —Y )

Ol g oMol ST olKuisly b dlg 5,8
(Email: rfarhoudi@gmail.com 1 g 0Xnny 5 — )
DOI: 10.22067/pp.v31i1.57421



VY byl o ojlas wil

b plxl G jppcile slaaals

W sy 9 dlge

LS b B > Sl ilefl 95 g 4 inl o
PSS ke s g 2 oy 4 (Bolal JolS slaSoly g (ol
S99 smolSiulojl g yiigud anly oMl I3 sEiiily &S
2 ohtd ooyis co 5 oRiihy (65,5liS 0uSisly (635 50 5y
¥ Jols Jgl piolejl slaylows s Lal AYAY=IYAY cla L
9 (o>l (535 2o W 9 Ve b ) Jltyle (ol oylae plaws
Ao o) Jiinyle ol ojlas maw ¥ Jolis pg Lialej] (slanylows
sleplul ‘_,’.)T o lac dpd jslaies g (o Sy Mo Yo g Ve
FNRY Hla o aadS LT 5 Jlanle G Jlile 2lsn
Anly oMl ol3T oKl (65,9l 00Siisls o g)b lalS acyie
» Jbsile oS olgn plul (5 Bl a5 oyglaen yuded
g b Ol w9 S oyl 0 3L Ksle a3 £ sled
l_g I) JL_MJ)LO L_s'"?‘b PIJ.)I X% ul.\.w] 29 r°)§ Voo ‘D)La.c Ay
Ve slon o celuw YF 5 03505 bgls lads o sl o Voo
Lo B8 ol Jgbro o 5 25 50055 315l a2
7 390 slaojlac 5 g2 ye plie 4 o)las (pl b 03l e
23 G s e Ve il Galel el ad 4w of el
o3l 5 (Slo 1S sae Sy (solo (a8 )b L) ivacs
(10 lsie ) o ol 5 55 3,90 Jslo 1 i oo i 5 3
Slao gz jl (S als Copr 0,8 @dlsl (s gy oo 4
SLol | b ol o iy C8I8St 5 Gads s ) el 55
seto Ol sl Lo VO U Lo yiod 6 il )55 Jolos 138
A 00l gubiuundd
g s IS 5 395 jymuile wd) polateds ped> Lilejl 5
g o) SB Sy gols (Soodl slalals 5 olS ol Hd dae
Lol ol WnaxalS il G 50d awdlS Slows oduwgy 3¢5
99 A e 3l ey datad g3 .8l ialS S e 40 dae dw 4
Yog¥e e o) Jlatlo oyliae by Lol b Jolxe (565
i Sy 5 bl o e Sy o) A (b (03] (S5 )
G5 sloazals by Jlig o olae sl Jsbre b 5 e
P55 dly ol 5 lue (g93l5 SaS 4 baaalS 5 (s
(15) Mol Wl (gl 5T b 2 gz 2025 (55 o5l
b9y 3l ool b s 5,8 Le (F) (dale g i (b 1 5YEE
Sy il ol cbile (08 ojlil cas ¢ (V) 24l
33l ey 5l oolil b LiulesT 5l Jols (clmosly (g lol cluwles

(V) ohlSar 5 olayse () lo2 )8 (315 conl 55 S 5
aoalS syl S ) paiS 5> Mool Wl 5T clleb s
SO b 5L 3T 905 by 5,5 o)l blis j> puiS
5 w31 ol Al g Canl (g 5imgd sl b 0 S o 3l
Byane 138 S loie a4y Wl o 5,8l 5l 5,800 4 S6l8
et ial S g 03 5 0l i dtwlids 4 aSGI L g 294
Ly phals &S 035 o 5yl ag il 4 e i )L
3 U o T cullad zals (Vo) o8 )b o o 1) lnaals
D905 )15

3 S Slgie (LS il sadlle fle clbalé (6,50l
et 5 2 5 bl s Lt 0,55 e o cslaiy
b5l clld Jials gd o ol Joho Lie o o b cou
P I ST gladsS peod el cul Son OIJ%MSIUJJT
co B d yomie LG )Y Jes ol 48 290 (alS slacdl
L 5enSTols5 aazd pizmed 008 0 olde (glapiunw
oMo 1y Lo )8 gine 5 Mg S ulas olacSalsl jlisle
5 62925 (10) D95 ge M) g Jriwgtd ) JHBT cge g 035
WSS, ojlas cbale gl b oS a8 S ass (1) play
4wl sl sl oo odle clale o Jolo Lie o 50
ol 53 SlS 5 cbale il sl Ll asg 5 Sle
oS g 5 S Bl ol g Sl o 59 L
5 oL ldlas (YY) 33,5 Lyl cled jials 4 yocie
IS o ojlas )3 34390 ol 55 LS 5 b L (V) o))
2Lonl o Sl g JYBLS slag 3l cllad tals’ 55k )
PSS g Ligw oS 93 (o) 205 5 (2l Al > gl i
g B S lapl 2 (ite SIS L cel S5 SluS 5 nad
85,5 o ol ol sy nlS o sl (slalié 55
o=l 5l ool el 53 LS 5 ol L (V) sogm 3 (V)
P Sy g g Jo3 QLS alS b, (el el &)k
A Gjiles dls o

S 5 clle 31 3,5 B (YY) hlSan 5 5
() oo g plales” s LQ;I 0Sloe yidlS &y e colys
BWJ) w&lf s ;i))lf z.s'j D)L\a_c clale L)wl)sl "y .\3.3)5 FM&‘
2D PS5 g Pl (S e 09> sboazalS 5 g

Olrl g g 4y« ino g)lje 1 A Gia slacile ) 5y
g wlel aials dLaolSle o cly; slape) 53 ¢ puirod g 039
easlty 090 sy ay aags Ly 13 0gd o 8l o854y Waodls
sl 35 585 oy Ban b gy ol Jlitle ] 5
u_o.)))l dmeJlaB 9 u_))4_>|9> Wby JlxMJ)Lo ‘_ng D)L\a_c



ITA5 g ) ol F) il ((55,9LaS @olio 3 poke) LS clilis 4 pid VY

A5y JelS s Gy amalS as, ials g Ml Wl o 3T el
sladghs )3 joie bab B b cul 55 OLS 5 a5 53 0lS
Bl g adoy (jg oD 53 9 0 olyen draBlug iy (ootun yo
&Sl 0 et 04l plodl Glddllas 3uds (V) Wb o ialS
Sofl ee) 12 5 cstlod cplss] ol ojlas clale 218l
wzdlo Job daady; Jsb (Siale Copw (S0l 2o
> 0)y G dzlS 5 (ojg cdadBle 5 (g dadds) S
25k dndllo d dndly) Job Cund g 2alle 4 drady)
oyluac 45 Wled S )l5S b L(VY) cél alS )b cxe
Sid g9 9 By gyl Lials el oy dalu (gl plul g ady

(V) 25 55,15 il plaly )

045 -

(ps5) 4xalS 5is
Seedling fresh weight (g)

a a
0.40 -
0.35 -
0.30
0.25 -
0.20 -
0.15 -
0.10 -
0.05
0.00 .

&l g Excel 38l o5 5l lay)bges puy sl 5 i ploss! SPSS
5 ooliul (SO glaieb wix ge5] 3l L puSilee dunlio

RS SR 3 2l A
aals 505

2B cos 3y slawalS 5 o & b ol plefl b
() JS8) (Pe/4)) dly il g cé)3 )15 Sl ylo o o)las
o 3 i dn B8 S 5 (g Oliee (npeS 5 e
() JS5) s oamlie Jliojle ol ojlas oy V0 cdalé ¢ aals
ol oo Jlstjle (o o)las ool Cuws 4 @l 4 2255 L

Control 5

b
I b
10 15

(Ao ) syl L;l o bas
Milk thistle aqueous extract (%)

39 gbealS (e Jlsile o )las 3 - JSS
Figure 1- Effect of aqueous extract of milk thistle on cocklebur seedling fresh weight

4 bgoye SYBIS 5l cullad jlude o ytin (¥ ) (P<e/+)
pSsko syt &3t T Jso gl AR lie a4 (o ) 4l Lo
aor byype YU 1l colleb o o 0e8 g 4o 2 (g
= 85aS] Ol Jgog V¥ (e a0 Jliusylo o y> VO 0)lac
2 Fse o3l YO T (1 JS2) g0 4iB> 1 gy p)Seleo
(HzOz) du)msl uT 4550 Cuw 905y ‘;J\AASJ\A.M\SI L)"“) l) ALLQA
i 4 o 5nST T sl JIS6s), pomn 1 g o LS )
S80S S o (565l (DNA) b 8lyg oo 5 (8 it
o0 Ay yomie ol sl aS e alS slacsl o Jlkd
slasdllas (500, 8 0ol aby Lials § olie slapiuw
lop 3l (S i 538 g2l 55 514 A5 samlie
STy g 5lannSTy by eSnl clag T culld ials csl puS
Sl (V) cdl Giolsal st 18 L o YUK collad o ui

el BT pa 5T caallas

4 35 sloazals Mol Wl o5l collad o8 ol (lts gl
I3 Jbsinle ol ojlas clalé (5t cov glabisde LB i
ol Wl o 3T cdled Jlade (2t (Y JS3) (Pe/0)) 28
2 ol e 5208 Sl gy (e ) ald o 4y by
P 2 Jse 9B YN hse & Sl (o ojlae 1oy3 V0 clale
Loy V0 o) b clale glalod oo dd odalin adds p 4
ot i A5 osaldie (53 sine M| Ui lo o oylas
Co5 g Jo by el W 05T cdlad tals” oS wlo
(A) 29 o aalS 13y ials @ yoxie SIS 0 lae 15T
SYLIS an 35T cullas

Cov (355 glnazalS YU o3l culles a8 sl oLt gl
cosiyan) codyS 5 Jlasyle ol olae clle i ges 3



VPO byl o ojlac wili

(V) W5l o caBgio b g 0ol Lials s Sl ST 5T clag 3l el o lbewdall] dlge 5l (o3L;
1y Ol joity g5l yome sLam 3l g YL g sl

a

b
‘ I |
5 10 15

Control

] N w

(48> 2 5ds p)5 32 Jge $) 3ol Wl 51 b
o- amylase activity (nM/g seed/min)
(== SR

(2o ) Jbausylo u_[l o)lac
Milk thistle aqueous extract (%)

G55 9 Mool Wh o 51 Cillad s Jligtjlo (ol o s il Y S5
Figure 2. Effect of aqueous extract of milk thistle on alpha amylase enzyme activity of cocklebur
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Figure 3. Effect of aqueous extract of milk thistle on catalase enzyme activity of cocklebur
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Figure 6. Effect of aqueous extract of milk thistle on catalase enzyme activity of cocklebur
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8- Lactuca scariola L.
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Table 1- Statistical analysis of studied factors effect on weed biomass and density reduction percentage

Sl po (1SSbe
A 4D MS
N > d N
i 2alio 3 ) . . S -Qle J5 03¢5 Comn s .
Source of variation &> o5 dolw Ay 099> g |y b s e J5 o815
F Common 08 o J Total jy» sla
lambsquarters Redroot pigweed Field bind Total weed weed density
weed biomass
. )I"*t 2 1097.35"™ 422.71" 455" 673.58" 1010.04™
eplication
H f “;b i; 6 11643.20™ 12294.95™ 98.05™ 11349.54™ 3976.62"
erpiciae aose
A ‘IS"’;’ U“i_ 2 3081.14™ 602.02" 0.33" 1811.26™ 1263.41"
pplication time
Bpan ooy * S ile j>
Herbicide dose * 12 604.84™ 134.97™ 0.66"™ 160.39™ 66.74™
Application time
E”°5 40 429.77 101.54 2.06 152.46 81.30
rror
(A .
(/°)g'\’7’”(07;"" - 34.39 17.87 20.92 21.07 32.42
V. 0

ns

2oy 5 g1 maw jd 415 Jre )l dre € g ¢
respectively ns, ** and *: Not-significant, Significant at the 1 and 5% probability levels,
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Table 2- Mean comparison of weed biomass and density reduction percentage at different doses of rimsulfuron
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Dose (gr lambsqurter Redroot pigweed Fieldbind weed b-ir(;)r;ae:s\év‘leSSS weed density loss (%)
a.i/ha) biomass loss (%)  bjomass loss (%)  biomass loss (%) %)
0 0.00° 0.00° 0.00° 0.00° 0.00°
5 35.52°(11.72) 19.96" (3.47) 44.51°(17.13) 27.63° (7.19) 7.91% (4.22)
10 41.94° (10.91) 45.66° (6.43) 46.28° (3.56) 46.79° (6.63) 17.33° (6.64)
20 67.48" (13.09) 56.84° (4.61) 65.26™ (3.72) 66.18" (7.92) 25.09° (4.49)
30 87.37%°(4.33) 86.73% (3.76) 71.52%°(3.93) 84.93%(3.18) 39.44° (3.38)
40 92.75% (2.83) 89.91% (3.74) 84.28" (3.44) 89.97% (2.94) 49.47% (3.09)
50 96.87%(0.79) 95.50% (2.07) 94.79%(2.23) 94.63% (1.72) 55.38% (4.07)
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The columns with minimum common letter are not significantly different at 5% level of probability using DMRT. The values
in parentheses are standard errors.
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Figure 1- Weeds density reduction percentage at different rimsulfuron doses (The barrors shows standard error)
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Table 3- Estimated sigmoidal and logistic parameters for rimsulfuron herbicide
Variable

Jo 8 aday g &b

a b Xo (EDso) R?

. 94.281(7.72) 7.30(2.13) 14.36 (2.68) %95
Redroot pigweed
opel 95.01(6.98) 7.03(2.04) 12.26 (2.39) %95
Lambsquarter
o 86.98 (10.76) 7.85(4.02) 10.17 (4.08) %87
Field bind weed
o sladile IS 03 cunj
) 1.08 (5.7 30(1.72) 11.61(2.00) %96
Total weed biomass 91.08(5.78)  6:30( ) ( ) %
o sledle BoSli 50 66(507)  950(1.89) 22.09 (2.85) %98

Total weed density
el 3l olas SSLEs5 55l 5 polie ols ials 0o y3 50 lise 4 1) jyb slacile 035 Cou; &5 cuwl jiSdile 5l alé EDsp jadli
EDs, index is the herbicide dose that reduced weed biomass 50%. The values in parentheses are standard errors.
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Figure 2- Weeds biomass reduction percentage at different rimsulfuron doses (The barrors shows standard error)
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Figure 3- The effect of rimsulfuron application time on reduction percentage total weed density at different growth stages
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Figure 4- The effect of rimsulfuron application time on reduction percentage total weed biomass at different growth stages
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Figure 5- Weeds biomass reduction percentage at different rimsulfuron doses (The barrors shows standard error)
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Figure 6- The effect of rimsulfuron application time on reduction percentange of Lambsquarter biomass at different growth
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Figure 7- The effect of rimsulfuron application time on reduction percentage of Redroot pigweed biomass at
different growth stages
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Table 4- Statistical analysis of studied factors effect on total tuber yield

Source of variation

Ol o (ko

NN MS

dF sas JS5' 5 ,Slos
Total tuber yield

)"S’ _ 2 15.457"™
Replication
el 7 203.610"
Herbicide dose
Sy olos 2 274,940
Application time
e gl Tde 14 74.018"
Herbicide dose * Application time
(ks 46 50.102
Error
0 - .
) clyeis 2 - 16.24
C.V. (%)

*% NS

2oy 1 o )3 ls e gl gxe pé 9 FF
ns, ** and *: Not-significant, significant at the 1 and 5 probability levels, respectively
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Table 5- Mean comparison of total tuber yield at different doses of rimsulfuron

(652 53 0,50 a3k ) 35

Dose (gr a.i/ha)

(L2 43 (o) oug JS 5,Sas
Total tuber yield (ton/ ha)

0 (weedy)
5

10

20

30

40

50
Weed free

36.81° (3.02)
37.50° (3.49)
41.50"(2.53)
43,72 (2.15)
45.96% (2.52)
45.96* (2.05)
46.31% (3.25)
50.81% (2.13)

Sl 5l sl polie aisb e doyd 5 Jlesnl gaws y3 (6lol s xe oglis 886 (SSld (glaials bz 905 Lolsl S jide B G )3 Jolis a8 oo, Silio
Wbl o 3 )liliwl gllas
The means with minimum common letter are not significantly different at 5% level of probability using DMRT. The values in
parentheses are standard errors.
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Figure 8- Effect of weeding comparing herbicide application on average of total tuber yield
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Figure 11- The effect of rimsulfuron application time on total tuber yield at different growth stages
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Table 1- Program of application timing and fungicides on control of Polystigma amygdalinum on almond in along
Zayanderood in 2013
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Table 2- Combined analysis of variance effects of spraying times and fungicides on control of almond red leaf blotch in 2013
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o8, Cultivar 1 14.32%* 1.8™
1,55 Rep(cultivar) 4 15.6 2.3
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Table 3- Control of Polystigma amygdalinum in almond trees sprayed with Bordeaux mixture (1%) and triforin (0.5 mg/ml) at
various times from two weeks petal fall to four weeks after petal fall on Mamaee cultivar along Zayanderood in 2013

Otagk 935 bole
Triforin Bordeaux mixture
SplS i, 5l am aida g2 S S oy j am i s Sl ao oo o AT W .
5 2. d > _ Sylow oo _ Sylow aud
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fall infection infection
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+ . 50.3bc 0.95bc 53.8b 1.07b
- + 35.5d 0.47d 46¢ 1.22b
+ + 27e 0.44d 36.7d 0.56cd
+ Fungicide applied A5 plonil bl
- no Fungicide applied odis plosl blows =

(0= 1% SSh) 6,05 )b xe @glis W S yiiio gy shb &5 oo (1 Sho (ygiw jo
Means within each column followed by the same letter are not significantly different (P=0. 01)
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Table 4- Control of Polystigma amygdalinum in almond trees sprayed with Bordeaux mixture (1%) and triforin (500 pg/ml) at
various times from two weeks petal fall to four weeks after petal fall on Sefid cultivar along Zayanderood in 2013
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Means within each column followed by the same letter are not significantly different (P=0. 01)
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Table 2- Chemical composition of Carum carvi essential oil.

Compound Retention time % Composition
Cyclotrisiloxane, hexamethyl 7.63 0.05
o. — Thujene 9.95 0.90
o. — Pinene 10.14 2.02
Sabinene 10.96 1.53
. —Pinene 11.10 3.03
Myrcene 11.30 1.64
P- cymene 12.07 9.60
Limonene 12.31 7.34
y. — terpinene 12.97 18.02
Benzene, 1 — methyl -2- (2- propenyl) 13.47 0.10
Terpinolene 13.60 0.87
3 — Cyclohexen -1- 01, 4- methyl -1 (1-me) 15.48 1.51
Benzaldehyde, 4- (1- methylethyl) — (c) 16.67 21.29
Carvacrol 18.11 0.14
Myristicin 21.75 0.26
Beta. — Bisabolene 21.99 0.05
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Introduction: During last century, population explosion has been pressing man to produce more supplies of
food by consuming more energy in agroecosystems like applying chemical management strategies. herbicides
have increasingly become a key component of weed management programs. In Iran, using herbicides led
to increasing wheat yield about 20% and 22% in rainfed and irrigated farms respectively (20). Nonetheless,
herbicides have also a negative impact on environment. A tool for reducing the herbicide usage which allows to
decreasing their cost and side effects is the use of adjuvants. They increase the effectiveness of the post-
emergence herbicides. Some adjuvants have toxic effects on living organisms such as Polyethoxylated
tallowamine adjuvants that they are very toxic in fairy shrimp (Thamnocephalus platyurus) (6). Vegetable oils
are not phytotoxic and likely are degraded and metabolized quickly in the environment (8). Sethoxydim is an
acetyl coenzyme A carboxylase (ACCase) inhibitor that is considered to be a key enzyme in lipid biosynthesis.
Similar to other foliar applied herbicides, it need to be associated with an adjuvant for more effective control.
Vegetable oils can be developed characteristics of sethoxydim solution such as surface tension and spry drop
diffusion. Therefore, the objective of this research is to determine the effect of vegetable oils on the surface
tension, diffusion and efficiency of sethoxydim to control wild oat (Avena ludoviciana Durieu.).

Materials and Metods: To evaluate the effect of vegetable oils on properties of sethoxydim solution, a
series of experiments were separately conducted at Ferdowsi University of Mashhad and Khorasan Science and
Technology Park in 2012. For evaluating the effect of vegetable oils on surface tension of distilled water and
sethoxydim solution and the sethoxydim efficiency on wild oat control, three experiments were conducted as
factorial based on completely randomized design. In other experiment the vegetable oils application on diffusion
of sethoxydim was conducted also based on a completely randomized design. A K100 tensiometer was used to
measure the surface tension of water and sethoxydim solution containing vegetable oils. For measuring the
diffusion of sethoxydim solution containing vegetable oils, water sensitive paper was used. The surface changing
color was evaluated by using MIP software. Wild oat seeds were collected from plants in the field near the
research greenhouse at Ferdowsi University of Mashhad, Iran. They were dehulled and placed in 11 cm diameter
Petri dishes on top of a single layer of filter paper (Whatman International, Maidstone, UK). Then, 10 mL of
0.2% KNO3 solution were added to each Petri dish and the seeds were incubated for 48 h at 4-5°C in the dark.
The seeds then were germinated under temperature and relative humidity control conditions in the dark (16 h at
20°C and 8 h at 10°C, with 45% and 65% relative humidity, respectively). By this method, 92-98.5% of the
seeds germinated. Ten germinated seed were planted in each 1.5 L plastic pot that was filled with a mixture of
sand, clay loam soil, and peat (1:1:1; v/v/v). The pots were sub irrigated every 3 days. The seedlings were
thinned to four per pot at the one leaf stage and 40 mL of a water-soluble N: P: K (20:20:20) fertilizer, at a
concentration of 3 g of fertilizer per liter of tap water, were supplied to each pot.

Results and Discussion: The results showed that the use of vegetable oils except castor oil caused reduction
in the surface tension of distilled water. About the surface tension of the sethoxydim solution, all vegetable oils
significantly reduced surface tension. There is anegative relationship between surface tension of sethoxydim
solution and efficiency of sethoxydim. Regression analysis results of the surface tension and spray deposit
distribution on sensitive paper percent showed strong negative relationship them. Effects of adjuvants on
herbicide surface tension have been showed by other researches. As judged by the EDs, and relative potential
showed in table 3, all vegetable oils led to increased herbicide efficiency. Using adjuvants led to increasing
performance of herbicide.

Conclusion: Using of vegetable oil can be reduced needed sethoxydim for controlling wild oat. Reducing
surface tension of herbicide solution can be known as a main reason for improvement of herbicide efficiency in

1- Department of Agronomy and Plant Breeding, College of Agriculture, University of Birjand, Birjand, Iran

2- Department of Agronomy and Plant Breeding, College of Agriculture, Ferdowsi University of Mashhad, Mashhad,
Iran

3- Department of Weed Research, Plant Protection Research Institute, Tehran, Iran

(*- Corresponding Author Email: Hhammami@birjand.ac.ir)



Journal of Plant Protection Vol 31, No 1, 2017

the presence of vegetable oils. Low surface tension lead to more distribution of herbicide solution on leaf surface
and eventually increased herbicide absorption.

Keywords: Castor oil, Distribution, Surface tension, Water sensitive paper
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Introduction: Shot hole disease of stone fruit trees resulted from Wilsonomyces carpophilus can weaken the
trees and reduce the quantity and quality of the crops worldwide particularly in semi-arid regions. Coryneum
blight or shot hole disease infects all the stone fruit trees including peach, nectarine, apricot, sour cherry, plum,
cherry, and almond. One of the most important strategies to manage any plant disease is to use resistant cultivars.
In this way, it is very important to have knowledge about the status of genetic diversity and to determine the
relationship between isolates of the causal agent fungus. The main objective of the present research was to study
the genetic diversity of W. carpophilus in Khorasan Razavi province using the rep-PCR molecular fingerprinting
method.

Materials and Methods: Sampling was performed from peach, nectarine, plum, apricot and cherry orchards
of Quchan, Torgabeh, Shandiz, Chenaran, Neishabur, Kalat, Torbat Heidarieh and Mashhad during spring and
summer of 2012 and 2013. Mono-conidial isolates were recovered from infected leaves, fruits, and twigs of
different parts of orchards. Infected collected leaves, twigs, and fruits were transferred to the laboratory. By
using techniques of Klimesova and Prasil (1989) and Mehta (1998) from the cut parts between infected and
healthy tissues of each isolate, cuts of 2-3 mm from leaf, fruit and twig were prepared by the scalpel. These
pieces were surface sterilized with 1% sodium hypochlorite liquid about 1 to 3 minutes based on the thickness of
tissue. Then, the samples were cultured on PDA, MEA, and WA media and incubated at 18, 20, and 25 °C. The
isolated fungi were purified and identified. The research was performed on 20 fungal isolates collected from
different stone fruit trees. Genomic DNA was amplified using BOX AlR, ERIC2, ERIC1R, REP2-I, and
REP1R-I primers. Thirty-eight of 39 fragments amplified were polymorphic for 100 to 5000 base pairs.
Similarity matrix between isolates was calculated based on Jacquard Coefficient and cluster analysis and
construction of dendrogram were done based on UPGM using NTYSIS.PC 2.0 software.

Results and discussion: From 39 amplified bands, 38 bands (97.5%) showed polymorphism. The molecular
weight of amplified DNA fragments was between 100 to 5000 bp. Based on analysis of banding pattern of REP
primer set, isolates of W. carpophilus were categorized into 12 groups at the 69% similarity level. The most
genetic similarity of isolates (94%) was between AK (apricot of Kalat) and PK (peach of Kalat) and the least
genetic similarity of W. carpophilus isolates was between AQ (apricot of Quchan), AN (apricot of Neishabur),
AC (apricot of Chenaran), PIM (plum of Mashhad), PM2 (peach of Mashhad number 2), and CC (cherry of
Chenaran) with the other isolates. Based on the results of this study rep-PCR could separate isolates of W.
carpophilus very well and also could separate similar isolates and hosts which have the close genetic
relationship. Similar results were obtained by Edel et al. (1995) and Jedryczka et al. (1999). Edel et al. (1995)
compared three different molecular methods for characterization of Fusarium oxysporum strains. The marker
also separated isolates of Kalat and Chenaran geographically and to some extent isolates of plum in terms of
hosting from the other isolates. Toda et al. (1999) in their study, about the investigation of genetic correlation
among and within different isolates of Rhizoctonia solani by rep-PCR divided the 41 isolates into 7 groups
which indicate considerable genetic diversity among isolates. Also, Karimi et al. (2010) in their study about the
investigation of genetic diversity of Sclerotinia sclerotiorum at 64% similarity level, divided the isolates into 7
groups and separated most of the isolates geographically.

Conclusion: The results obtained in this study indicated that rep-PCR is a practical, rapid, and accurate
technique for separation of W. carpophilus isolates. Considering the high genetic diversity observed in the
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population of this fungus, making attempts to plant cultivars with high resistance and resistant genes can largely
prevent the outbreaks and intensity of the pathogen. Therefore, further researches in this area can be placed in
breeding, production and reproduction of cultivars with particular resistance programs against shot hole disease.
The present research study is a prelude to solving problems related to this important disease.

Key Word: Molecular Marker, Shot Hole Disease
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Introduction: The cowpea seed beetle (Callosobruchus maculatus F.) is one of the most injurious insects
infesting a wide range of leguminous stored seeds such as Lens culinaris, Vigna radiata, Vicia faba and Vigna
unguiculata (1). This insect also causes secondary infestation during pulse storage, and may cause total loss
within three months. The bruchids can cause heavy losses in terms of both quantity and quality (4). Heavy
infestations of bruchids can cause heating of commodity, which results in quality loss, and mould growth.
Currently, the control strategies of stored product insect pests have exclusively relied upon application of
fumigants and protectant synthetic insecticides. Chemical control of pests has led to insecticide residues in stored
products and insecticide-resistant insect populations (3, 6). Therefore, there is a need for the ecologically benign
methods to control cowpea weevil on chickpea. High temperature application has been used to satisfactorily
disinfest stored commodities by various technologies. Microwave radiation is one of the most promising
biorational pest management tools for farm stored grain and grain processing industries (29). Microwave is a
type of electromagnetic energy that provides rapid heating. It appears that high temperatures in a short time
period may be lethal to many stored product pests. The present study aimed to assess the lethal effects of
microwave radiation on adults of cowpea seed beetle in stored pulses.

Materials and Methods: The population of C. maculatus was originally collected from Laboratory of
Entomology at Ferdowsi University of Mashhad, Iran. The cowpea weevils were reared on chickpea, in a growth
chamber at temperature of 28 £ 2 °C, relative humidity of 60 + 5 % in the dark. Male and female beetles were
treated separately with 2450 MHz at power levels of 90-900 W over a range of irradiation periods from 20 to
960 seconds. Corrected mortality data were subjected to two-way factorial analysis of covariance (ANCOVA) in
which the microwave power and insects’ sex were regarded as independent categorial factors and irradiation
period as covariate using SPSS Version 16 software. Prior to the ANCOVA test, Levene's test for equality of
variances was performed to examine the assumptions for ANCOVA. Moreover, at each radiation power, the
values of median lethal time (LTso), i.e., microwave irradiation period needed for the death of 50% insect
population, and 90% lethal time (LTgo) with 95% confidence limits were estimated separately for male and
female beetles by subjecting mortality data to the maximum likelihood program of probit regression analysis
using POLO-PC software. This program has a provision for control mortality.

Results and Discussion: The results indicated that the mortality rates of both male and female adults
increased as the exposure period and/or the power of radiation increased. When microwave power levels
increased, the time elapsed to achieve maximum lethal effect decreased; this was implied by the results showing
maximum mortality achievement in 960 and 80 seconds at 90 W and 900 W, respectively. Male beetles were
more susceptible than females, but this difference was not significant based on the LTs, ratio. The LTs, values
for the power levels between 90-900 W varied between 674.8 - 41.40 seconds for males and 741.5 - 47.2 seconds
for females. The probit analysis showed that the slope values of mortality - exposure time regression lines were
in the range of 3.23 - 5.51. According to the likelihood ratio test of parallelism, the slopes of probit mortality
regressions differed significantly among various microwave power levels. However, further likelihood ratio test
between the paired combinations concerned revealed that the slopes of probit mortality lines differed
significantly only between those of 90 and 900W levels. The present results are in agreement with those of Singh
et al. (2012) who worked on Callosobruchus chinensis (26). Also, Sadeghi Nasab et al (2004) working on the
effect of microwave radiation on three stored product pests, found similar results (25).

Conclusion: The results from our study showed that microwave radiation has a potential to kill insects in
stored beans. It was observed that at certain constant power levels, the mortality of beetles increased as the
microwave exposure time elongated and vice-versa. Although this strategy can control insect population in
stored beans in a short time whilst deserting no chemical residue on food products, the adverse effects of
microwave radiation on nutritional quality of food products and seed germination should be investigated. Further
research is also recommended to improve methodology for practical disinfection of stored pulses.
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Introduction: Drought is one of the most important and common environmental stresses in the country,
which affect different stages of plant growth and development. Drought can affect plants growth in various
ways, thereby reduces and delays germination, and decreases shoot growth and dry matter production. In the
case of high water stress, it results showed great reductions in photosynthesis and disruption of the physiological
processes, as well as growth stop and eventually plant death.Purple nutsedge (Cyperus rotundus L.) has been
listed as the world’s worst weed based onits worldwide distribution (92 countries) and interference with over 50
crops. It causes high yield losses in fruiting vegetables and cucurbits in eastern and southeastern parts of Iran,
where drought stress is a common phenomenon. Therefore, it is of utmost importance to understand the response
of this noxious weed species to drought stress.

Materials and Methods: In order to study the effect of drought stress on growth and distribution of purple
nutsedge, two separate experiments were carried out in a randomized complete block design with three
replications in the Research Greenhouse at Birjand University in 2013. The first experiment consisted of 6
irrigation interval levels (3, 6, 9, 12, 15 and 18- day irrigation intervals) and the second one were 5 irrigation
levels based on field capacity (12.5, 25, 50, 75 and 100 % FC).

Results and Discussion: ANOVA results of both experiments showed that all growth characteristics of
purple nutsedge were affected by drought stress. The results of irrigation interval stress experiment showed that
the maximum height (76 cm), leaf area (110.83 cm?), stem number (4.66 stemperpot), shoot dry weight (4.132 gr
per plant), tuber number (7.66 tuber per pot) and total underground organs dry weight (4.435 gr per plant) were
observed in 3- day irrigation interval. Also, the lowest amount of these characteristics was obtained in 18- day
irrigation interval. The influence of increasing the irrigation intervals up to 18 days was obvious in reducing
weed morphological characteristics. With longer irrigation intervals, weed height declined severely, and the
greatest reduction in plant height (62.43% comparison to control) was obtained from 18- day irrigation interval.
Irrigating plants at 12, 15 and 18- day intervals decreased 66.15, 77.84 and 88.96% in weed leaf area compared
to 3- day irrigation interval (control), respectively. The maximum reduction in stem number (78.54% relative to
control) was observed at 18- day irrigation interval. Increasing drought stress levels significantly decreased
62.95, 76.27, 97.57% shoot dry weight under 12, 15 and 18- day irrigation intervals regimes, respectively. . Also,
increaseddrought levels, significantly reduced weed tuber number, so that no tuber produced at 18- day irrigation
interval. Moreover, underground organs dry weight decreased 51.91, 65.68 and 88.48% at 12, 15 and 18- day
irrigation intervals compared to control, respectively. In other experiment, the maximum height (70.33 cm), leaf
area (116.33 cm?), stem number (7 stem per pot), shoot dry weight (3.701 gr per plant), tuber number (5.66 tuber
per pot) and total dry weight of underground organs (513/3 gr per plant) were obtaind at 100% field capacity
(control).. The results showed that plant height decreased with increasing drought levels, so the minimum plant
height was observed at 25 and 12.5% FC. Increasing drought stress reduced leaf area 68.59 and 91.61% at 75%
and 50% FC compared to control, respectively. The maximum reduction in stem number was observed at 25 and
12.5% FC. The weed dry matter decreased 52.90 and 88.05% compared to control at 75 and 50% FC,
respectively. Tuber production was severely affected by soil water content reduction, so that no tuber was
produced at 25 and 12.5% FC. Dry weight of underground organs in purpule nutsedge decreased 39.48 and
79.24% at 75 and 50% FC compared to control, respectively.

Conclusion: Overall different levels of drought stress in both experiments, were reduced all weed growth
characteristics. Since reproductive organs such as tuber and rhizome were not produced at 18- day irrigation
interval regime and 25 and 12.5% FC,, therefore it seems non-chemical control methods such as irrigation
management can be effective to control this weed. Obviously repeating this research in field conditions is
required to confirm these results.
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Introduction: Improving the rate of germination and crop growth at the early growing stagescan reduce
weed damage via increasing crop competitiveness. Trifluralin is a pre emergence herbicide that is incorporated
with soil to prevent weed emergence and seedling growth. It inhibit microtubule assembly in cells . Seed
priming cause to initiate the repairing system for membrane and the metabolic preparation for germination
through controlling water absorption rate of seed. As a result, the germination capability and resistance to
unfavorable conditions of seed can be promoted obviously using seed priming. Ultrasound is defined as acoustic
waves at frequencies greater than 20 kHz that can be an effective method to improve germination and growth
characteristics of plants . There is no knowledge about the effect of ultrasonic waves and seed priming on the
emergence and growth of cowpea (Vigna sinensis) under soil application of trifluralin. So the objective of this
research was to study the effect of ultrasonic waves and seed priming on the emergence and growth of cowpea
under soil application of trifluralin.

Materials and methods: Field experiment was conducted at the research field of Shahrood University
(latitude of 36° 25 'N and longitude of 54° 57' E with an elevation of 1345 m) as randomized complete block
design with four replications in during the growing season of 2014-2015. The field soil was silty clay loam in
texture, having pH 7.8, EC 3.9 ds m™, 0.75% of organic carbon, 0.04% N 6.4 and 320 ppm of available P and K.
Nine treatments were 1- control, 2- recommended herbicide dose (trifluralin 2 L ha™), 3- reduced herbicide dose
(trifluralin 1 L ha™), 4- ultrasonic waves (ultrasound), 5- ultrasonic waves + reduced herbicide dose, 6- ultrasonic
waves + recommended herbicide dose, 7- hydro-priming, 8- hydro-priming + reduced herbicide dose and 9-
hydro-priming + recommended herbicide dose. For hydro-priming treatment, the seeds were treated with water
before sowing for 7 h. About ultrasonic treatment, the seeds before sonication (for 6 minutes) treated with water
for 7 h. Trifluralin (Treflan, EC48%) applied in recommended dose (2 L ha™) and reduced herbicide dose (1 L
ha™) as immediate mixed with soil before planting. The plots were 24 m? with 4 sowing rows and 6 m long.
Seeds were placed at 3 to 5 cm depth in each row at during the second week of June in 2014. Number of
emerged seedlings in two middle rows of were daily counted until seedling establishment became stable.
Emergence percentage and rate of cowpea were calculated. Sampling was done at 55 days after planting. All
samples were transferred to the laboratory, leaves and stem were separated,dried into oven at 70 °C for 72 h and
weighted. Chlorophyll content, relative water content, leaf and shoot dry weight and plant height of cowpea were
measured for all treatment

The second experiment was conducted at the greenhouse as randomized complete block design with four
replications in 2014. The treatments were exactly similar to the field experiment. Germinated seeds were
recorded every 24 h for 16 days. Then, the plants were removed from each pot and transferred to the laboratory.
Root, leaves and stem were separated and afterwards all samples were dried into oven at 70 °C for 48 h and
weighted. Seedling vigor index, chlorophyll content, shoot and root length, weight of root, leaf and shoot,
number of leaf and leaf area index were measured for all treatment. Chlorophyll content was estimated using
chlorophyll meter (SPAD-502, Konika-Minolta Co). Statistical analyses of data were performed with statistical
software MSTATC. Significant differences between means refer to the probability level of 0.05 by LSD test.

Results and discussion: The results showed that the ultrasonic treatment increased the dry weight of stem
and leaves by 25.27 and 29.58 % as compared with the control treatment respectively. Mirshekari et al. (34)
reported that when seeds were primed with ultrasonic irradiation for 5 min, seedling dry weight and leaf
chlorophyll content of yarrow increased by 70% and 33.6% than control respectively. Marghaeizadeh et al. (33)
reported that application ultrasonic waves increased the chlorophyll content of Carum copticum (L.) C. B. Clarke
in comparison to control. Our results suggested that at both experiments the combined use of ultrasonic waves +
reduced herbicide dose decreased the percentage and rate of emergence significantly in comparison to herbicide
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application alone. The application of ultrasonic waves + reduced herbicide dose led to a reduction in the
percentage and rate of emergence by 64.83 and 68.13% in comparison to reduced herbicide application alone,
respectively. Also the combined use of priming + reduced herbicide dose decreased the percentage and rate of
emergence by 50.4 and 53.8 % in comparison to reduced herbicide application alone respectively. The major
effects of dinitroanaline herbicides are on plant root growth, which they stop by interfering with mitosis and
preventing normal cell division and cell wall formation (38, 35). It seems that hydro priming technique and
ultrasonic irradiation with improving seed germination and seedling early growth under soil-incorporated
trifluralin herbicide can led to more and faster absorption of herbicide by seedling and more damage to them
than control.

Conclusion: Our results showed the ultrasonic waves and priming accelerates the seed germination and root
length and ultimately resulted in improving biomass and growth of cowpea seedling. Also data presented in this
research suggested that pre-treated of cowpea seeds with ultrasonic waves and hydro priming can reduce some
plant parameters like percentage and emergence rate of seeds, shoots dry weight, leaf area index and etc. in soil
treated with trifluralin herbicide.

Keywords: Primary establishment, Treflan, Seedling growth, Competition
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Introduction; The European grapevine moth, Lobesia botrana (Denis and Schiffermiiller, 1776), (Lep.:
Tortricidae) is the most serious insect pest of vineyards in Sisakhat. It is a polyvoltine pest and can complete two
to four generations in one year depending on environmental conditions. The larvae penetrate berries very quickly
after egg hatching and damage the grapes directly by feeding and webbing or indirectly by favoring the gray
mold. Its control is necessary to harvest crop in commercial vineyards. In spite of two to four times of chemical
control in this region, its population is always high especially in the first generation which is mainly rooted in
inappropriate chemical spraying time. In the present study, it was attempted to optimize spraying time by
determination of number of generations, population fluctuation and density of adult moths through sex
pheromone-baited traps.

Materials and Methods; This research was done in two consecutive years (2012 and 2013) using sex
pheromone traps in vineyards of Sisakht, Kohgiluyeh and Boyer-Ahmad province. Three vineyards selected
which were 1.5 kilometers away from each other and three traps installed in each vineyard within tree canopy at
height of 1.5 meters above the ground. the pheromone trade mark was Scentomos and traps were delta type.
Traps in each vineyard were more than 150 meters away from each other. Traps were being replaced once every
15 days and inspected once every 5 days. Trapped moths were being removed with a forceps and recorded in
each inspection. This trend continued from late March to late September when no longer moth trapped. Finally
mean of trapped adults were calculated and plotted against time to determine generation numbers, flying periods
and flight peaks.

Results and Discussion; The results of different vineyards and years coincided and confirmed each other
well. Pest population graph had three distinct ups and downs during each season which was indicative of three
generations per year. The first moths were trapped at the end of March and the beginning of April. Then, number
of trapped moths increased until late April and continued in a steady state up to May 20th when it started to
decrease. For a long part of June, number of trapped moths was averagely less than one moth per trap per night.
From June 20™, the trapped moths increased again and reached its peak very soon at early July and decreased
gradually up to late July. Late July to early August, trapped moths were less than one moth per trap per night.
Early August onwards, trapped moths started to increase once again and reached its peak nearly about late
August. Then it decreased up to 25th September when no moth was trapped any longer. Flight peaks of
generations occurred early May, early July and late August, respectively. Flying periods of second and third
generations were equal but was shorter than flying period of first generation which makes the control of first
generation more difficult. In spite of chemical controls, population of the moth was high especially in first
generation which could be attributed to chemical spraying at inappropriate time and insufficient knowledge of
farmers about the pest overwintering stage and places. Spring rainfalls during emergence of the first generation
reduced the trapped moth adults severely which have to be considered in the interpretation of the adult
population fluctuation. The optimal spraying time could be adjusted based on the adults population fluctuation
and type of the insecticide used. As usual, the insect growth regulators should be applied before egg laying or
egg hatching. Contact and ingested insecticides (e.g., organophosphates, pyrethroids, and carbamates) should be
applied after egg hatching to kill larvae as they emerge from eggs. Since the pesticides which are used in this
region are mostly contact organophosphates or pyrethroids, the peak flights could be considered as the optimal
spraying time. Since first generation emerge gradually and its population is high, optimizing the first chemical
control is more critical and may decrease the necessity of next spraying. Due to spring rainfalls during May, any
chemical spraying against the first generation should be done with considering the weather forecasting.

Conclusions; In this region, European grapevine moth adults emerged from early April to late May (60
days), mid-June to late July (45 days) and early August to late September (45 days), respectively. Flight peaks
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of the moth generations occurred early May, early July and late August, respectively. The moth population was
high especially in first generation which implies that control of first generation is necessary. Flying period of the
first generation was much longer than that of the other two generations which makes the control of first
generation population more difficult. However, the chemical spraying time could be adjusted based on the
mentioned peak flights and type of insecticide which have to be applied in this region.

Keywords: Flight peak, Flying periods, Grapevine moth, Population fluctuation, Sisakht
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Introduction: Increasing the environmental concerns emerged from the extensive use of herbicides have
caused to work and introduce new approaches for their application by weed scientists. Nonetheless, weeds limit
crop production especially when herbicides are removed from the weed management strategies. Optimizing
herbicide doses, by increasing farmer’s knowledge about various options of herbicide application, is one of the
most important strategies for reducing herbicide application. Tank-mixed herbicides, adjuvants, and split
application of herbicide are more interesting, users friendly, and effective to implement this approach. Post-
emergence herbicides require adjuvants to be tank-mixed or built into the formulation to enhance their
performance. Utilizing these methods is very essential for crops which are very weak competiveness against
weed, because of herbicides application is a common method in them. Sugar beet is an important crop grown |n
the most cultivation areas of Iran under cultivation about 82.5 thousand hectares over average yield 42 ton ha™.
This study was done to increase the performance of some post-emergence herbicides for controlling weeds in
sugar beet using adjuvants, tank-mixed herbicide, as well as herbicide split-applied herbicide treatments.

Materials and methods: A factorial experiment based on randomized complete block design with three
replications was conducted at the research field of Ferdowsi University of Mashhad (985 m altitude, longitude
59° 28" and latitude 36° 157) in 2013. The factors 1ncluded the method of herbicide apIpllcatlon (full and split
application), herbicides (chloridazon (5 Kg ha') plus desmedlpham (6 L ha”), desmedipham plus
phenmedipham plus ethofumesate (3 L ha™) and chloridazon (5 Kg ha™) plus desmedipham plus phenmedipham
plus ethofumesate (3 L ha™)), and adjuvants (Non-adjuvant, Adigor (%1.5 viv), Citogate (%0.2 v/v) and
Ammonium sulfate (%0.5 v/v)). Furthermore, two control treatments were considered as weed free and weed
infested for each replication. Herbicides were applied with a backpack sprayer equipped with 8002 flat fan
nozzles that calibrated to deliver a spray volume of 400 L ha™ at 275 kPa. Commercial sugar beet seeds, ‘005’
Monogerm provided from Improvement Research Institute of sugar beet, Karaj were planted on April 25 by hand
to the depth 2 to 3 cm of the soil. Each plot con5|sted of four rows of sugar beet spaced 50 cm apart and 5 m long
and density of sugar beet was 12 plants per m?. Seedbed preparation operatlons consisted of moldboard plowing,
double disking and application of N at 69 kg.ha™*, P,Os at 67.5 kg.ha™ and K,O at 50 kg.ha™ was done according
to the soil test and the fertilizer recommendatlons Irrigation was performed once a week. In order to
determination of total weed biomass and density, weeds existing in the area 1x1 m? were collected, counted and
weighted. Also sugar beet root yield and biomass was recorded for same area. Data were subjected to ANOVA
using the PROC GLM procedure in SAS Version 9.4 and means were compared using Fisher’s protected LSD
test at the 0.05 level of significance. Drawing of figures were done by SigmaPlot Version 12.5. The relationship
between sugar beet root yield and weed density and biomass were described with hyperbolic decay 2 parameters
model.

Results and discussion: In the experimental plots, we observed ten species of broadleaf weeds among which
redroot pigweed (Amaranthus retroflexus L.), common lambsquarter (Chenopodium album L.), black nightshade
(Solanum nigrum L.), purslane (Portulaca oleraceae L.), and field bindweed (Convolvulus arvensis L.) have
higher relative frequency and density than others. The results showed that the highest sugar beet root yield, as
value 110.29 ton ha™, occurred in split application of chloridazon plus desmedipham with Adigor. Furthermore,
the highest sugar yleld obtained from the plots with split appllcatlon of chloridazon plus (desmedipham plus
phenmedipham plus ethofumesate) with Adigor at 16.10 ton ha™. In split application of desmedipham plus
phenmedipham plus ethofumesate without adjuvant, the lowest sugar beet root yield and sugar yield were
recorded 50.07 and 7.57 ton ha™, respectively. Full application of chloridazon plus (desmedipham plus
phenmedipham plus ethofumesate) with Adigor with %17 sugar content, and split application of desmedipham
plus phenmedipham plus ethofumesate Adigor with %11.74 sugar content had the highest and lowest,
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respectively. Split application of chloridazon plus desmedipham with Citogate and full application of
chloridazon plus (desmedipham plus phenmedipham plus ethofumesate) with Citogate indicated completely
weed control, and full and split application of desmedipham plus phenmedipham plus ethofumesate with
ammonium sulfate had the lowest performance of weed control. The results of the regression analysis showed
that the highest yield of sugar beet occurred when total weed density or biomass are zero (104.62 and 101.41
tonha™ were estimated, respectively). Also, when weeds density and biomass increased to 24 plants m? or
479.13 g dry matter m™, the root yield of sugar beet will be decreased by 50%.

Conclusion: The results of this study showed that split application of chloridazon plus desmedipham with
Adigor or Citogate, created the highest sugar beet root yield and appropriate weed control among all treatments.
In contrast, split application of desmedipham plus phenmedipham plus ethofumesate without any adjuvant had
the lowest performance of weeds control. It was concluded that the most important factor among the experiment
factors was the type of herbicide or herbicide combination.

Keywords: Adigor, Ammonium sulfate, Chloridazon, Citogate, Desmedipham
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Introduction: The common pistachio psylla (CPP), Agonoscena pistaciae Burckhardt and Lauterer, 1989
(Hem.: Psylloidea: Rhinocolinae) is an important pest of pistachio trees. The presence of a large population of
psyllid causes severe problems such as falling buds and leaves and therefore this pest causes heavy economic
damage to farmers. Predators are the largest and the most diverse natural enemies of the CPP. They are offered
as biological control agents against pistachio pests, especially CPP, although they are mostly general predators.
Oenopia conglobata contaminata (Menteries) is one of the common psylla predators of pistachio orchard that
have a significant role in biological control of Agonoscena pistaciae population. Despite the importance of this
efficient predator, the limited study has been done on the effect of different hosts on the biological parameters of
this lady beetle. In this study, the demographic parameters of this lady beetle by feeding on 4 different prey
species, A. pistaciae , Aphis fabae Scopoli (Hem.:Aphididae), Aphis gossypii Glover (Hem.:Aphididae) and eggs
of Ephestia kuehniella (Zell.)(Lep.:Pyralidae) were studied in the laboratory conditions (25 + 2°C, relative
humidity of %65 +5 and photoperiod of 16 hours light and 8 hours of darkness).

Materials and Methods: Nymphs of CPP (A.pistaciae) and adults of O. conglobata contaminata beetles
were collected on the pistachio leaves from a pistachio orchard. Aphids (A. fabae and A. gossypii) were reared on
the bean and the cotton plants planted in a greenhouse. Eggs of E. kuehniella were prepared from insectarium of
Kerman Plant protection management and rearing of E. kuehniella was done in the laboratory conditions in
Kerman Agricultural and Natural Resoarce Research Center. Before starting the experiment, one generation of
O. conglobata contaminata was reared in the laboratory on the different host separately. One hundred eggs of O.
conglobata contaminata were used to determine the demographic parameters. After hatching of eggs, larvae was
individually transferred to a plastic container (5*10 cm) and kept in a growth chamber. Every day the larvae
were fed with the above mentioned host. Their growth and development were monitored daily and also mortality
rate was recorded. In the experiments, fourth-instar nymph of the aphids and A. pistaciae were used. The raw
data of the developmental time and female daily fecundity of O. conglobata contaminata individuals were
analyzed based on the age-stage, two-sex life table using the computer program TWO SEX MS Chart.

Results and Discussion: Results showed that the maximum net reproduction rate (Ro) and intrinsic rate of
increase (rm) in psylla diet was 290.87 , 0.1559, respectively and the minimum of Ry and r, belong to eggs of E.
kuehniella diet (61.68 and 0.1103). This result proves that psylla diet is the best food for O. conglobata
contaminata and aphids diets were in the next ranks (Ry and ry,, in A.fabae and A.gossypii diets were 200.48,
0.140; 72.44,0.128, respectively). Results of mean generation time of O. conglobata contaminata that was
rearing on different diets showed that there were significant differences among the different diets. Mean
generation time of O. conglobata in Psylla, A.fabae, A.gossypii and egg of E. kuehniella diets were 36.31, 37.72,
33.34 and 37.30 days, respectively. Finite rate of increase (L) of O. conglobata contaminata by feeding
A.pistasciae, A.fabae, A.gossypii and E. kuehniella was determined 1.198, 1.150, 1.136 and 1.116,
respectively.The results of this study can be compared with the result of Mokhtari and Samih (2014), Rounagh
and Samih (2014) and Hassani et al. (2009). Life expectancy of female and male O. conglobata contaminata by
feeding A.pistasciae, A.fabae, A.gossypii and E. kuehniella were 80.82,64.16; 81.02,68.76; 80.54,68.88 and
59.75, 62.11 days, respectively. Results also indicated that the psylla and A.fabae diets improved the
demographics parameters and the life expectancy of O. conglobata contaminata.

Conclusions: The results illustrated that this predator by feeding on nymphs of A. pistaciae has the highest
intrinsic rate of increase (r.,) and with respect to the demographic parameters, it was the most suitable prey .The
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compare of O. conglobata contaminata -r,, that rearing by CPP with A. pistaciae -r,, proves that this predator
can control of A. pistaciae in the field and this ladybeetle can be used in IPM of pistachio orchards. According to
the difficulty of rearing CPP in laboratory conditions, aphids are suitable preys for mass rearing of O. conglobata
contaminata in insectariums.

Key words: Agonoscena pistaciae, Aphis fabae, Aphis gossypii, Demographic parameters, lady beetle
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Introduction Weed control is an essential part of all crop production systems. Weeds reduce yields by
competing with crops for water, nutrients, and sunlight. Weeds also directly reduce profits by hindering harvest
operations, lowering crop quality, and producing chemicals which are harmful to crop plants. Results of
researches have shown that good weed control within the first four to six weeks after crops are planted is critical
in order to avoid a yield reduction by weeds. There are many cultural, mechanical, and chemical methods of
weed control which are extremely effective if applied at the correct time. Fields that are kept free of weeds for
the first four to six weeks after planting give the crop a "head start™ which enables it to shade out or otherwise
out compete weeds that emerge later in the season.

Materials and Methods In order to study the effect of weeds interference on morphological traits, yield and
yield components of three safflower cultivars, as well as weed species density and dry weight , a factorial
experiment based on a randomized complete block design with three replications was conducted in factorial at
the Agricultural and Natural Resources Center of South Khorasan province during 2012 growing season.
Experimental treatments consisted of three safflower cultivars (Goldasht, Padideh and Golsefid) and six weed
interferences (control or without weeds throughout the growing season, interference until stem elongation,
branching, flowering, end of grain filling period and the end of growing season).. Measuring traits included the
number of branches, head diameter, number of head per square meter, number of seed per head, seed weight,
seed yield, biomass, oil percentage, and oil yield of safflower. Within weed species were identified, counted,
clipped at ground level and oven-dried at 72 °C for 48 hours, then weighed to determine their dry matter. All
data were subjected to analysis of variance using SAS statistical software and Duncan's multiple range
procedure was employed at probability level of 5%.

Results and Discussion Results showed that all measured traits except head diameter, weeds density and dry
weight were significantly differed among cultivars. Number of head per square meter, seed and biological yield,
oil percentage and oil yield in the Padideh cultivar was higher than two other cultivars whilst its seed yield had
no significant difference with Golsefid cultivar. Interference treatments showed a significant effect on head
diameter, number of seed per head, seed and biological yield, oil yield, weeds density and dry weight . Safflower
seed yield decreased considerably by extending of weeds interference duration so that interference until
flowering, end of grain filling period and the end of growing season were obtained 19.3%, 28.3% and 51.4%
compared to control (296.37 g m-2), respectively. Also, weed interference until the end of growing season of
safflower reduced oil yield in comparison to control by 35.6%. Simple correlation analysis, revealed seed yield
was positively correlated with all the traits except seed weight and oil percentage. The highest weed density
(98.7 plants per m?) was observed in interference until stem elongation. Also, increasing of interference duration
caused decreased weed density per unit area., So that, weeds dry weight per unit area was increased until the end
of grain filling stage, despite the decline in weed density. The results of our study demonstrated that extending of
weed interference duration until the end of growing season led to reducing of safflower cultivars yield. Also,
Padideh cultivar had the highest oil percentage and oil yield, 25.7%and 70.5 g m?, respectively.

Conclusions The study of weed populations and their dry weight per unit area showed that weed dry weight
has increased with increasing of weed interference period, in spite of decreasing of their density. The results
revealed that the presence of weeds throughout the growing season reduces the yield of safflower cultivars while
the level of decline was different in cultivars. Therefore, yield of Padideh cultivar in the presence and absence of
weeds was more than two other cultivars. The highest seed yield was recorded from weed control treatments of
early growth. In general, weed control in safflower should be done in branching or stem elongation stage.

Keywords: oil percentage, competition, Branching, head, dry weight
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Introduction: Corn (Zea mays L.) is cultivated widely throughout the world and has the highest production
among the cerealsafter rice and wheat. In Iran the total production of corn in 2013 was more than 2540000 tons.
Weeds are one of the greatest limiting factors to decrease corn yield in Iran as the average yield loss due to
weeds in the fields of Kermanshah in 2009 was 17.32 %. The herbicides are the main weed control method in
conventional cropping systems but their application has been increased herbicide resistant weeds and
environmental pollution. Integrated weed management combines all applicable including chemical and non-
chemical methods to reduce the effect of weeds in the cropping systems. Thus, Weed control strategies such as
tillage, mulch, cover crops and intercropping could be used for integrated weed management of corn. Previous
studies showed that crop residues such as rye (Secale sereal L.), wheat (Triticum aestivum L.), barley (Hordeum
vulgare L.) and clover (Trifolium sp.), cover crops and living mulch could inhibit weed germination and growth.
Therefore the objective of this study was evaluating the effects of some integrated weed management treatments
on weed characteristics, yield components and grain yield of corn.

Materials and methods: In order to evaluate the effect of some weed management treatments on corn (Zea
mays L.) yield an experiment was conducted in 2014 in Ravansar, Kermanshah, Iran. This study was arranged
based on randomized complete block design with 10 treatments and three replications. The weed management
treatments were |nclud|ng 1-chemical control followed by mechanical control (application of nicosulfuron at a
dose of 80 g.a.i.ha™ + cultivator 40 days after emergence) 2- chemical control followed by mechanical control
(application of 2,4-D+MCPA at a dose of 675 g.a.i.ha™ + cultivator 40 days after emergence) 3- cultural control
followed by mechanical control (planting hairy vetch (Vicia villosa) in the fall +cultivator 40 days after
emergence)4- mechanical control (cultivator 25 and 40 days after emergence) 5- cultural control (intercropping
of corn with chickpea (Cicer arietinum L.) at density of 200000 plants.ha™ 6- cultural control followed by other
cultural control (planting hairy vetch in the fall +intercropping of corn with chlckpea) 7- chemical control
followed by cultural control (application of glyphosate at a dose of 2050 g.a.i.ha™ before pIantmantercropPlng
of corn with chickpea) 8- cultural control (straw mulch application in the fall in amount of 2625 kg.ha™) 9-
cultural control (straw mulch application in the spring in amount of 2625 kg.ha™) 10- hand weeding during
whole season. Also the weed infested treatment was used as control. Sixty days after corn emergence, the weed
sampling was done with 1x0.5 (0.5 m %) quadrate in each plot and weed density was recorded. The samples were
dried in 75 °C oven for 48 hours thenweed dry matter was measured. The plant height and leaf number per plant
were measured in all plots. Corn was harvested at economic maturity and grain yield and yield components of
corn and weed biomass were measured. The analysis of variance of data was performed using SPSS v.16 and
Duncan's multiple range procedure was employed at probability level of 5%.

Results and discussion: Results indicated that different weed management treatments had significant effect
on weed density and dry matter, corn plant height, leaf number per plant, number of kernel rows per ear, number
of kernels per row, number of kernels per ear and corn graln yield (p< 0.01). The lowest weed dry matter were
obtained in 2, 4-D * MCPA+ cultivator treatment (72 g.m?) and the highest one observed in intercropping with
chickpea (440 g.m) and mulch application in the fall (441 g.m). The highest value of plant height, number of
kernel rows per ear, number of kernels per row and number of kernels per ear were observed in 2,4-D + MCPA+
cultivator, nicosulfuron + cultivator and hairy vetch+ cultivator treatments. The highest corn grain yield was
obtained in 2, 4-D + MCPA+ cultivator (8.37 ton.ha™), nicosulfuron + cultivator (6.5 ton.ha-') and hairy vetch+
cultivator (6. 3 ton.ha™) treatments respectively. Also, the lowest grain yleld was obtained in mulch application
in the fall (1.95 ton. ha 1, intercropping with chickpea (1.96 ton.ha™) and hairy vetch+ intercropping with
chickpea (2.1 ton.ha™) that were not significantly different with weed infested treatment. Generally we can
conclude that application of cultivator with herbicides had the highest efficacy in weed management of corn.

Conclusion: Among the weed management treatments application of 2,4-D + MCPA+ cultivator,
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nicosulfuron + cultivator and hairy vetch + cultivator treatments had the most efficiency in corn weed
management. This result indicates the importance of cultivator in corn weed management and also it should be
used 40 days after corn emergence for high efficacy in weed control. The treatments of intercropping with
chickpea and straw mulch had no enough efficacy in corn weed management and should be integrated with other
methods. Using non-chemical methods in corn weed management may be causes yield loss but reduces
application of herbicides and environmental pollution that is consistent with sustainable agriculture.

Keywords: Intercropping Cultivator, Hairy vetch, Mulch, Nicosulfuron
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Introduction : There are seven species and sub-species of Acer sp. in the Northern forest of Iran. One of the
most important diseases of this tree in all over the world is tar spot. Two species of fungi, which cause this
disease, are Rhytisma acerinum and R. punctatum from the category of Ascomycetidae. Studies on the Acer
platinum sp. show that causative agent of this disease is R.punctatum which cause the early fall and make leaves
turning yellow especially in the plant nurseries and forested areas. Therefore, investigating the use of antibiotics
in treating this disease in the forest areas is necessary. The objective of the current research was to use
Oxytetracycline, Amikacin and Erythromycin in Controlling mycelial growth and spore germination of R.
acerinum as Pathogen in tar spot disease at Acer velutinum Boiss in vitro.

Materials and methods: To control the disease of Maple tar spot in the condition of light and darkness, the
medium containing oxytetracycline, Amikacin and Erythromycin were used. Four different dosage of 50, 100,
200, 500 microliter, of oxytetracycline 10% in the light and dark conditions in 100cc of distilled water and
Amikacin 5% in four different dose of, 100, 200, 400 and 1000 microliter, light and dark conditions in 100 cc of
distilled water and for erythromycin 5% four different dose of, 100, 200, 400 and 1000 microliter in 100 cc of
distilled water in light and dark conditions each in three repetitions of medium were prepared. In this step, to
evaluate the effect of light on the rate of the growth of mycelium and fungal colonies of R. acerinum, for each of
the treatments with the different dosage, half of the repetitions were under the light condition and another half in
dark condition (incubator). Then, after the growth, radiant growth was measured over one week. To investigate
the fungi spore germination, above steps, were performed, as well.

Results and Discussion: The results showed that among the mentioned antibiotics with different dosages,
oxytetracycline with the dosage of 200 micro liter had the minimum effect on the coefficient of AUFGC. The
results clarify that the effect of light and light-material on the coefficient of AUFGC and growth were not
significant but the effect of the material on the coefficient of AUFGC and growth had a significant difference.
Moreover, the results showed that growth of fungal and mycelia threads at the treatment of oxytetracycline with
the dosage of 200 microliters in the medium were destructed and other dosages of this antibiotic (50, 100 and
500 microliters) were not effective in controlling the disease. According to the results, oxytetracycline 200 under
light condition and dark condition had the maximum effect in preventing the mycelia growth of the fungi and the
treatment of oxytetracycline with the dosages of 50, 100 and 500 microliters and erythromycin with the dosages
of 100 and 200 microliters in dark condition had the least effect on the prevention of the mycelial growth of the
fungi. Overall, the mycelial growth of the pitch stain disease, in addition to the witness treatment, in the
mediums containing the antibiotics with the dosages of 50, 100 and 500 microliters had the most growth. Light
or dark had not significant effect on the mycelia growth of the fungi or on the prevention of fungi growth but in
controlling the germination of the spores, the treatments of light, material, and light-material showed a
significant difference. In controlling the germination of the spores in addition to the oxytetracycline with the
dosage of 200 microliters, other antibiotics also were effective at the same level regarding the compare means.
Moreover, light or dark condition was effective in germination of the fungi spores so that in light condition, the
spores of R. acerinum had more germination.

Conclusion: Regarding the acquired results, it can be concluded that using antibiotics in controlling the
disease of Maple tar spot can be effective and oxytetracycline with the dosage of too in 200 cc distilled water
had the maximum effect on controlling R. acerinum. Although, using the antibiotics is effective in controlling
the fungi, no need to say that other pre-treatments such as conservation of the trees and keeping the hygienic
environment for these trees also is recommended for controlling of these diseases. However, the result of this
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study can be useful for the management of the forests and related organizations.

Keywords: Pathogenic fungi, Tar spot, AUFGS coefficient, forest management.
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Introduction Interference weed with crop is a major concern for production in croplands particularly where
modern agricultural practices such as mechanical weeding and the application of herbicides are limited. At
present, the aim of weed management is to keep weed population at an acceptable level rather than to keep crop
totally free of weeds. Among the weed control methods, the chemical control is the easiest one of the recent
origins, as well the most successful alternative method.

Materlals and methods Field experiments were conducted at Shoushtar Branch, Islamic Azad University,
Iran (32 ° 3" N, 48° 50" E) during winters of 2012-2013 |n order to evaluate the effect of sulfosulfuron and
sulfosulfuron plus metsulfuron-methyl at 30 and 45 g a.i. ha™, respectively, and wheat seed rate at 180, 200 and
220 kg ha™ on weed control. Experiments were carry out in a randomlzed complete block design with a factorial
arrangement and four replicates. The plot size was 6 m x 2 m. The soil was a clay loam texture, pH 7.4 and 0.6
% organic matter content. In the experimental site, the 30-year average annual rainfall is 321.4 mm, daily
average annual air temperature is minimum and maximum 9.5 °C and 46.3 °C, respectively. Wheat cv. Chamran
was planted in the first fortnight of November. Seedbed preparation consisted of moldboard plowing, disking
and leveling. A basal fertilizer rate of 125 kg ha™ N (form of urea (46% N)), 75 kg ha™ P,Os (diammonium
phosphate (18% N; 46% P,0s)), and 60 kg K,O ha™ (sulfate of potash (50% K,0)) was applied. The whole P
and K and half of N were applied at sowing. The remaining half of N was top dressed with the irrigation at the
booting stage.

Results and Discussion As the crop population brings competition for limited resources with the weeds, we
tested different seeding rates to increase crop plant density as a measure to control weeds. The weed population
was significantly affected by seed rate. In general, there was an inverse relationship between weed density (p
<0.01) and wheat seed rate. Increasing seed rate resulted in a higher crop plant population providing less space
for weeds to grow and offering much higher competition for light, nutrient and other growth factors.. The highest
weed dry weight was recorded in the seed rate 180 kg ha™and the lowest was found in 220 kg ha™. There are
several reasons why there was a lower density of weed infestation in areas that had a higher seed rate. At
relatively low crop densities, crop cover early in growing season is low, leaving a larger amount of resources
available for the weeds, thus enabling them to establish and grow quickly. There was no significant variation in
respect of crop characteristics among the treatment combinations, except for 1000 grain weight, grain yield and
harvest index. The highest 1000 graln weight was recorded in seed 180 kg ha™'with sulfosulfuron treatment
while the lowest was in 220 kg ha™seed with weedy check, which was not statistically different from 200kg ha™.
With the aggravation of the conditions of competition within an inter-species by increasing crop density coupled
with the intra-specific competition out in such a way decreases photosynthesis materials share spike and shorten
the period of grain filling will be that, these factors can be decreased 1000-seed weight. A weedy plot for an
increased weed competition period resulted in decreased grain yield and harvest index in all seed rates.
Sulfosulfuron treatment compared to metsulfuron-methyl plus sulfosulfuron and no- Weedlng treated plots
resulted in the highest yield. The highest seed yield amounting 660 g m* “was found when sowing was 200 kg ha’

! In contrast, no-wedding regime resulted in lowest yield in all seed rates

Conclusions Our results also indicated that increases in seeding rate would increase crop-weed competition..
We hypothesized; either increasing the crop’s competitive ability against weeds through manipulation in seeding
rate and increasing weed through application of sulfosulfuron herbicide would provide superior weed
management and recuperative the wheat crop yield.

Keywords: Crop-weed competition, Grain yield, Seed rate, Weed dry weight
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Introduction: Nematodes (Phylum Nematoda) are considered as one of the most abundant and diverse
animals on earth. They are found in terrestrial, freshwater, brackish, and marine environments and play
important ecological roles in soil ecosystems. The order Tylenchida includes the largest and economically most
important group of plant-parasitic nematodes so they have always received ample taxonomic attention. Many
plant parasitic nematode species are important pests of fruit trees. They damage the plant by directly attacking
roots and subsequently predisposing them to secondary infections by bacteria, fungi by causing replant and pre-
plant problems of orchards and also by transmission of viruses. Plant parasitic nematodes feed on a plant root
system, ability to take up water and minerals and to transport nutrients to the shoot. This restricts root growth
reduce plant vitality and inhibits shoot growth, the combination of which results in decreased in quality and
yield. The economically most important species belong to the genera Meloidogyne, Pratylenchus, criconemella,
Logidorus, Xiphinema, Trichodorus and Paratrichodorus and are widely distributed in fruit orchards throughout
the world. Nematode species are classically defined on the basis of these qualitative and quantitative characters.
Although morphological information might help species diagnostics, these characters are homoplasious features
in many cases and do not adequately consider the possibility of convergent evolution. As a result, new species
descriptions are increasingly supported by molecular evidence. However, the study of morphology remains a
critical necessity as morphology is the primary interface of an organism with its environment with key
implications for development and ecology. Therefore, a more robust phylogeny based on a combination of
morphological and molecular approaches is needed to clarify important relationships within Tylenchomorpha.
The purpose of the present investigation was the identification of plant-parasitic nematodes of fruit trees based
on morphological and morphometrical characters in Northern Khorasan province.

Materials and Methods: In order to investigate the biodiversity of plant parasitic nematodes of fruit
cultivation in Northern Khorasan Province, 70 soil samples were collected during 2011-2012. Nematodes were
extracted by centrifugal flotation technique and transferred to glycerin according to the modified De Grisse
method (1969). The permanent slides were prepared from the extracted nematodes. The nematodes were
identified by light microscopy, based on morphological and morphometrical characters. Measurements and
drawings were performed using a drawing tube attached to an Olympus BH2 light microscope. The ratios and
the morphometric symbols used in morphometric tables of each specimen. Nematodes were identified based on
morphological and morphometrical characters using identification keys.

Results and Discussion: In this study, 17 species from 13 genera belonged to sub order Tylenchina were
identified as follows: Aphelenchoides richardsoni, Aphelenchus avenae, Basiria graminophila, Boleodorus
thylactus, Ditylenchus filimus, D. medicaginis, Filenchus cylindricaudatus, F. thornei, Geocenamus tenuidens,
Helicotylenchus digonicus, H. pseudorobustus, Heterodera schachtii, Merlinius brevidens, Pratylenchus
neglectus, P. thornei, Tylenchorhynchus latus, Zygotylenchus guevarai.

Among these species, Pratylenchus neglectus, Merlinius brevidens and Boleodorus thylactus were more
frequent, respectively. Ditylenchus filimus is reported for the first time from Iran. D. filimus is characterized by
low and striated head, stylet 7-9 um, median bulb muscular, glandular bulb offset, posterior vulva( V=81-85),
PUS=0.5-1.1, tail conical with very sharp and pointed terminus.

Conclusion: In this study, 17 species from 13 genera belong to suborder Tylenchina were identified. Among
these species, Pratylenchus neglectus, Merlinius brevidens and Boleodorus thylactus had the most frequency
respectively. Ditylenchus filimus is reported for the first time from Iran.

Keywords: Fruit trees, Northern Khorasan Province, Plant parasitic nematode
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Introduction: Fungi release wide spectrum of secondary metabolites that belong to several chemical groups
with different biochemical origins. These materials produce as intermediate and end products of diverse
metabolic pathways. The profile of the secondary metabolites for a known species or strain will vary depending
on the substrate, the duration of incubation, the type of nutrients, temperature and other environmental
parameters. Trichoderma spp. are well-known producers of secondary metabolites with different biological
activities. The secondary metabolites with antibiotic activity can be classified into two main types. Low
molecular weight and volatile metabolites which are involved in complex Trichoderma plant-pathogen
interactions. They belong to various structure classes such as alcohols, ketones, alkanes, furans, simple aromatic
compounds, isocyanate compounds, volatile terpenes, some polyketides, butenolides, and pyrones. All of them
are relatively nonpolar compounds with a significant vapor pressure. These volatile organic compounds (VOCs)
in the soil environment could be traveled over distance and affect the physiology of the pathogens. They also
enhance growth and systemic resistance in plants. These VOCs have been evaluated for T. atroviride, T.
harzianum, T. viride, T. longibrachiatum, T. pseudokoningii and T. aureoviride. High molecular weight
metabolites (like peptaibols) are polar metabolites which act directly by contact between Trichoderma species
and competitor organisms. Due to potent separation and highly sensitive detection, gas chromatography-mass
spectrometry (GC-MS) is the main method for detection of the fungal VOCs. Mass spectrometric detection
offers the possibility to identify individual volatiles from complex mixtures. Structure characterization and
confirmation of identity are usually achieved by comparison of mass spectra with library spectra and the
determination of chromatographic retention indices. Due to the capacity of Trichoderma species in crop
protection and promoting vegetative growth, they are marketed as biopesticides, biofungicides and biofertilizers.
The identification of molecules with such biological activities can support the development of new biopesticides
and biofertilizers based on Trichoderma metabolites. The aim of this study was to investigate antifungal effects
and chemical composition of secondary metabolites produced by Trichoderma atroviridae(6022) against
Macrophomina phaseolina and Sclerotinia sclerotiorum.

Materials and Methods: Antifungal effects of isolate 6022 against M. phaseolina and S. sclerotiorum were
evaluated under invitro condition by dual culture technique, volatile (Dennis & Webster 1971) and non-volatile
(Vinal 2006) metabolites. Volatile metabolites tests were done in 4 cases: Co-culture, 24, 48 and 72 hour
cultures. For considering non-volatile metabolites of this isolate, different concentrations of culture filtrate and
mycelial mass have been prepared in (autoclaved) potato dextrose agar (PDA), individually. Secondary
metabolites were extracted via 4 processes by using of organic solvents (Siddiquee 2012), Headspace technique
(Stoppacher 2010) and soxhlet water bath distillation methods for mycelial mass (Dubey 2011) and identified by
using the GC-MS device with nonpolar column (DB-5).

Results and Discussion: In dual culture test, isolate 6022 inhibited the mycelial growth of the pathogen, then
over ran and sporulated on the mycelia. The related results for the volatile test in 24, 48, 72h and Co-cultures,
indicated that the antagonist inhibited the mycelial growth of the pathogen and production of sclerotia in culture
media (PDA). Results of the non-volatile test (in different concentrations) showed significant inhibitory effects
on mycelial growth and production of sclerotia. After extraction and GC separation, the constituents of mixtures
can be detected via mass spectrometry (MS) by comparison of mass spectra with library spectra searching.
According to mass spectra library, 61 compounds such as some alkanes, alkenes, phenolic, alcoholic, terpenoid
and aromatic compounds have been detected by 4 processes that among them, alkanes had the highest frequency.
Many important compounds with the antifungal effect such as iso-amyl-alcohol, 2-ethyl-1-hexanol, 1-pentanol,
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stearic acid, palmitic acid, bis (2-ethylhexyl) phthalate, di-n-octyl phthalate have been identified. So, inhibitory
effects of isolate 6022 are related to these compounds.

Conclusions: Secondary metabolites of the biocontrol fungus Trichoderma have been involved in different
biological processes such as biocontrol or communication between fungi and their living environment. These
fungi have antibiotic activity against plant pathogenic fungi, so the requirement for monitoring Trichoderma
VOCs profiles has been offered. The results showed that isolate 6022 has the potential for controlling above
mentioned pathogens so it can be the suitable alternative for chemical toxins. This method is simple for
extraction of the secondary metabolites, under laboratory conditions and studied in Iran for the first time.

Keywords: GC/MS; Macrophomina phaseolina; Sclerotinia sclerotiorum
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Introduction Allelopathy means any process involving the secondary metabolites (allelochemicals)
produced by plants, algae, bacteria, and fungi (excluding animals) that influences the growth and development of
agricultural and biological systems, with positive or negative effects. Plants produce secondary metabolites and
in certain circumstances, these can act as phytotoxins, inhibiting or promoting some biochemical or
physiological processes in the other plants or organisms. Toxicity of allelochemical compounds include effects
on growth, chlorophyll content, photosynthesis, transpiration, stomatal conductance, relative growth rate, and
oxygen uptake in many crops. Furthermore, the influence of allelochemicals on alpha amylase, oxidase, sucrose
synthase activity and malon dialdehyde concentration were analysed. The role of numerous plant secondary
metabolites is still unclear, and this raises curiosity for both plant physiologist and ecologists. Inhibitory effects
on germination and establishments of crops caused by residues of either crops or weeds have lead to
investigation of the release of toxic compounds from such residues. This present study was designed to evaluate
the allelopathic potential of milk thistle for controlling common cocklebur in vegetables.

Materials and Methods In order to investigate the effect of milk thistle aqueous extract on growth and
enzyme activities of common cocklebur seedlings, two separate experiments were carried out in randomized
complete design and randomized complete block designs with five and four replications, respectively, in spring
2012 in seed technology laboratory and greenhouse of Azad University, Shoushtar branch, Shoushtar, Iran. Milk
thistle aqueous extract concentrations were involved (0, 5, 10 and 15% (v/v)) in petridish and (0, 10, 20 and 30%
(v/v)) as spraying on common cocklebur seedlings under greenhouse conditions. Whole plants of milk thistle
were gathered from medicine plant farm of Azad University. Then, their flowers were cut and their shoots were
dried in 60 °C and grinded. For preparing aqueous extract 100 g powder of milk thistle dissolved in 1000 ml
distilled water and maintained at 20 °C. The solution was filtered and cleared. The aqueous extract was
considered as stock and other aqueous extracts were prepared from it. After application extract concentration in
petridish and pot, seedling fresh weight, activity of sucrose synthase, alpha amylase, catalase enzymes and malon
dealdehyde concentration of common cocklebur were measured. Statistical calculations were accomplished
through the SPSS software and graphs were drawn by the Excel software.

Results and Discussion Results showed that fresh weight of common cocklebur seedlings were affected by
milk thistle extract. Milk thistle extract reduced alpha amylase enzyme activity and seedling growth of common
cocklebur. In addition, increase in aqueous extract of milk thistle resulted in reduction and increase in catalase
and malon dialdehyde concentration in cocklebur seedling; respectively. The minimum alpha amylase enzyme
activity (2.1 nM/g seed/min) and seedling fresh weight (0.32 g) were observed in 15% aqueous extract. Malon
dialdehyde concentration of cocklebur seedlings was 0.4 (nM/g FW) in 15% aqueous extract of milk thistle.
Catalase enzyme activity was the lowest (1.4 nM H202/mg Protein/min) and the greatest (27 protein
absorption/60s) in 15% aqueous extract of milk thistle. In greenhouse experiment, also, with increasing aqueous
extract of milk thistle was reduced seedling fresh weight, catalase and sucrose synthase enzyme activities.
Catalase and sucrose enzyme activities were 1.8 (nM H202/mg Protein/min) and 2 (nM/ mg protein/min) at 30%
aqueous extract of milk thistle. Futhermore, increase in aqueous extract of milk thistle resulting in increase cell
memberane destruction and malon dialdehyde concentration in cocklebur seedling tissue. The lowest (0.0029
nM/g FW) and greatest (0.93 nM/g FW) malon dialdehyde concentration was at 30% aqueous extract.

Conclusions In this study, with increasing the amount of milk thistle extract, values of measured traits
including fresh weight, sucrose synthase and catalase enzymes of cocklebur seedlings compared to control
treatment (distilled water) have a decreasing trend, but malon dialdehyde concentration of cocklebur seedlings
had increased compared to the control. The destruction of cell membranes under the influence of cocklebur
allelopathic compounds can be one reason for the reduced growth of weed seedlings. Reduced sucrose synthase
activity, led to reduced production of sucrose that was associated with reduced seedling growth. The present
study confirmed that milk thistle can be used as an allelopathic plant for weed suppression in agroecosystems
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through its release of allelochemicals. Knowledge about the challenges related to the demonstration of
allelopathy, as an ecological significant mechanism, is important in the assessment of ecological effects of
allelopathic plants.

Keywords: Antioxidant, Alpha amylase, Catalase, Malon dialdehyde, Sucrose synthase
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Introduction Potato is globally the fourth important food crop after rice, wheat, and maize and is cultivated
in several countries worldwide like Iran. Weeds are the most important restriction factor for crop development in
agricultural systems and the absence of weed control lead to crop yield reduction between 10 to 100 percent and
this reduction could be a serious threat for a growing world population to be considered. Rimsulfuron is a
sulfonylurea herbicide for control of weeds in potato, corn, wheat, barley and canola. It can be used as pre or
post emergence in potato. These herbicide act through inhibition of enzyme acetolactate synthase (ALS), which
catalyzes key reactions in the biosynthesis of basic branched-chain amino acids that are essential components of
the growth process in plant cell division such as valine, leucine, and isoleucine

Materials and methods In order to study rimsulfuron (Titus 25% DF) effect on weed biomass as a
postemergence herbicide, a field experiment was carried out in the farm located 3 km out the city of Ardabil
during 2014. The factorial experiment was performed based on randomized complete block design with three
replications. Potato cultivar was Agria (common cultivar in Ardabil). The first factor was rimsulfuron doses with
six levels (5, 10, 20, 30, 40 and 50 gr a.i. / ha), and the second factor was time of application based on different
potato growth stages, (Potato emergence, stoloning and tuber bulking). Also two treatment (with and without
weeding) were considered as control. Tubers were hand sown on 22" May in rows 75 cm apart and 20 cm in the
rows at 10 cm depth. Rimsulfuron was applied by backpack sprayer fitted with 8001 flat fan nozzles. Three
weeks after treatment, weed sampling was carried out by a quadrate sized 0.375 m?. Tubers were harvested from
two center rows to determine total tuber yield per hectare. Two models fitted to the data were three parameter
logistic and three parameter sigmoid.

Data were analyzed using SAS 9.1 and MSTAT-C. Analysis of variance was used to test the significance of
variance sources, and Duncan’s Multiple range test (P < 0.05) was used to compare the differences among
treatments.

Results and Discussion Results showed that the maximum reduction percent of redroot pigweed
(Amaranthus retroflexus L.), field bind weed (Convolvulus arvensis L.), lambsquarter (Chenopodium album L.),
total weed biomass and density achieved by 40 and 50 gr a.i. / ha application. So that 40 and 50 gr a.i. /ha of
rimsulfuron compared to control reduced weed density up to 49.47and 55.38 % and biomass up to 89.97 and
94.63 %, respectively. Also results showed that 40 and 50 gr a.i. /ha of rimsulfuron compared to control reduced
biomass of redroot pigweed 89.91 and 95.50 %, Field bind weed 84.28 and 94.79 % and lambsquarter 92.75 and
96.87 percent respectively. That there was not statistically significant difference between 40 and 50 gr a.i. /ha of
rimsulfuron.

Among rimsulfuron application times, potato emergence stage reduced total weed density and biomass 36.45
and 68.04 %, respectively which is compared to control (weedy). Rimsulfuron application at potato emergence
stage reduced biomass of redroot pigweed and lambsquarter 62.51 and 71.08 percent respectively. However it
had no significant effect on biomass of Field bind weed.

The results showed that potato tuber yield was 46.31 and 45.96 ton/ ha while rimsulfuron applied 40 and 50
gr a.i. / ha. Among rimsulfuron application times, potato emergence stage had total tuber yield 47.58 ton/ha.

Conclusion Results showed that the maximum reduction percentage in weed density and biomass was
observed for treatments in which were used 40 and 50 gr a.i. / ha application. Application of rimsulfuron at
potato emergence reduced weed density and biomass and increased total tuber yield. Itproves the effectiveness of
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the rimsulfuron for potato emergence without damage. Furthermore the effective dose of rimsulfuron for 50
percent reduction in biomass of redroot pigweed, field bind weed and lambsquarter were 14.36, 12.26 and 10.17
g a.i. /ha, respectively. The results also showed that rimsulfuron application 40 and 50 gr a.i. /ha increased total
tuber yield by 19.90 and 20.51% respectively. Application of 40 and 50 gr a.i. / ha at potato emergence stage
produced maximum total tuber yield per hectare. The result of this study showed that 40 and 50 gr a.i. /ha
rimsulfuron application at potato emergence assessed as the best treatment to control weed and increase total
yield.

Keywords: Broad leaf weeds, Dose — response, Tuber yield, Weed biomass, Weed density
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Introduction: Polystigma amygdalinum Sacc (Cannon sp nov.) causes almond leaf blotch and is reported
from various countries. The pathogen is widely distributed in the Mediterranean region and often causes
premature defoliation of its host. Based on morphology, P. amygdalinum has been assumed to be a member of
the order Phyllachorales and is considered to be a close relative of the genus Phyllachora, but phylogenetic
analyses indicated that P. amygdalinum did not group with Phyllachora species (Phyllachorales) which have
been thought to be its close relative. Polystigma amygdalinum show to be a relative of Trichosphaeriales and
Xylariales and placed in the Xylariomycetidae. Almond leaf blotch is the most important disease on the leaf in
almond (Prunus dulcis) in Iran. Ascospores are believed to be the only inoculum of this pathogen. Ascocarp
initials develop in infected leaves in contact with, or in close proximity to, filamentous spore-bearing bodies,
which are the first to appear. Environmental factors were affected ascocarp formation and development in P.
amygdalinum. Mature ascocarps were formed in leaves from July to October (leaf fall). Ascocarps were
produced under field conditions in infected leaves buried in soil at the depths of 0 to 40 cm with maximum
mature ascocarp formation at 5 cm and minimum at the soil surface. Based on the appearance of disease
symptoms under natural and greenhouse conditions the incubation period was estimated about to be 40-45 and
35-40 days respectively. The peak of ascospore discharge was 2-3 weeks after petal fall and was dependent on
rain fall. Various chemicals were applied to control P. amygdalinum on almond. Spraying with Mancozeb and
Bordeaux mixture is the most effective with four applications after petal fall in East Azerbaijan. Over a 4-year
study period, it was found that ascospore discharge began at flowering and continued for 4-5 weeks in Maharloo
of Fars Province. The maximum discharge occurred at petal fall. The incubation period was estimated to be 4-5
weeks under experimental conditions. Although the mature ascospores could produce short germ tubes in
distilled water or water agar, the fungus could not be cultured or grown on conventional media from either
ascospores, pycnidiospores or stromatic tissues under laboratory conditions. Of several systemic and non-
systemic fungicides evaluated under field conditions, triforine at 100-400 ug /ml was most effective. Other
fungicides which significantly reduced leaf infection were, in order of efficacy, copper oxychloride (2000ug/ml),
copper hydroxide (2000 ug/ml), Bordeaux mixture (10000 pg/ml) and mancozeb (2000 pg/ml). Carbendazim
and thiophanate methyl (500 pg/ml) increased the level of infection. One application of the fungicide at petal fall
and then at two at 14-day intervals were found to be effective in reducing the disease. Two applications of
Bordeaux mixture at 2 and 4 weeks after petal fall was found to be the most efficient control treatment in Chahar
Mahal and Bakhtiari. A single spray two weeks after petal fall also reduced the disease significantly.

Materials and Methods: During 2012-13, the efficiency triforin (Saprol® 30%) (500 ug /ml) with three
timing of applications, in comparison with Bordeaux mixture (10000 pg /ml) on two local cultivars (Sefid and
Mamaee), was tested in a completely randomized block design, in along Zayanderood of Chahar Mahal and
Bakhtiari province.

Results and Discussion: According to the results, two applications of triforin at two and four weeks after
petal fall, a single spray four weeks after petal fall and two applications of Bordeaux mixture were found to be
the most efficient control treatment in both cultivars, respectively. All applications of fungicides on both
cultivars reduced the disease significantly. Infectivity percent and disease severity on Mamaee cultivar were
more than Sefid. In general, it can be said Triforin was more effective in terms of decreasing infectivity percent
and disease severity in comparison with Bordeaux mixture.

Conclusion: The results of this study, previous researches and surveys in Chahar Mahal and Bakhtiari
province and other parts of Iran show that some of the almond cultivars cultivated in the country are susceptible
to P. amygdalinum, so the only method to manage this disease is using the chemical control on these cultivars.
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Two applications of fungicides at two and four weeks after petal fall was found to be the most efficient control
treatment in Chahar Mahal and Bakhtiari, these results are recommended for all regions of Iran.

Keywords: Almond red leaf blotch; timing application
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Introduction: The tomato leafminer (TLM), Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae), is an
important pest on tomato, potato and other Solanaceous with a great economic importance. Tomato borer can be
regarded as a serious threat to tomato production in Iran. TLM larvae cause losses of up to 100% by attacking
tomato leaves, flowers, stems, and especially fruits. TLM larvae act as leaf miners, and in high numbers, they
can totally destroy the plant foliage; TLM infestation can destroy crop production early on by infesting both
developing and ripe fruits. Management of the pest can be problematic, particularly when the infestation pressure
is high. One of the main tools in its management is the use of conventional synthetic insecticides, however, this
overreliance on the use of synthetic insecticides quickly leads to problems of insecticide resistance. The use of
natural compounds such as plant essential oils is considered as alternatives to chemical pesticides due to their
lower toxicity on the non-target and low persistence in the environment. In recent years essential oils of
medicinal plants have received much attention as pest control chemical agents. The discovery of active
compounds that are less persistent will be beneficial for both the environment and agricultural product
consumers.

Materials and Methods: The egg, 2" larval instars, and adult of TLM were used to determine the fumigant
toxicity of the C. cavi. The essential oil of aerial parts of C. cavi, was extracted by hydrodistillation using a
modified Clevenger-type apparatus. Conditions of extraction were: 50g of air-dried sample, 1:12 plant
material/water volume ratio and 4h distillation. The obtained oil was dried over anhydrous sodium sulfate and
stored in the refrigerator at + 4°C until used. The fumigant toxicity of essential oil on larvae 2™ (inside leaf) and
egg were tested in macro plastic container volume 1800 ml, The vials were contained leaves containing larvae
mines with ten larvae (2™ instars) or 20 eggs, separately. Fore 2™ larvae (outside leaf) and adults bioassay
experiments in glass vial volume 600 ml that contained ten larvae (2" instars) or 10 adults, separately. No. 1
Whatman filter paper disks attached to the undersurface of vials. Filter papers were impregnated with series of
pure concentrations of essential oil ranging from 20'100J‘| L™ air, 3-7 ul L™ air, 0.1-1 pl L™ air and 0.5-1 pl L™
air were used in the main bioassay tests for the egg, 2" larval instars (inside leaf and outside leaf) and eggs,
respectively and each concentration and control included three replicates. The mortality was recorded for 2"
larvae and adults after 48 hours. Experiments were carried out at 27+2°C and 65+5% R.H. The rate of mortality
was recorded after 48 hours. The type and amount of constituents of the essential oils were analyzed by GC/MS.

Results and Discussion: Results showed that the essential oil of C. cavi had high mortality on the different
stage of TLM after 48 hours exposure. There was no mortality in controls. The essential oil showed strong
adulticidal, larvicidal and ovicidal activity. The results showed that by increasing oil concentration, the mortality
was increased. Based on Probit analysis, the LCs, values for egg, 2™ larvae inside the leaf, 2" larvae outside leaf
and adults were 44.24, 4.652, 0.335 and 0.624 pl L™ air, respectively. The major constituents of C. carvi was
Benzaldehyde, 4- (1- methyl ethyl) — (c) (21.26%)

Conclusions: Essential oil extracted from C. carvi proved to be very toxic different stage of TLM. On the
basis of these LCsy values, larvae (outside leaf) and adults were much more susceptible than eggs and larvae
(inside leaf). It should be noted that C. carvi showed remarkable insecticidal activity without any apparent
phytotoxicity for leaves of tomato plants. The results showed that the caraway essential oil has high potential in
controlling tomato leaf miner and will have purely to be advised for the safeguarding of the environment and the
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health of the user. Especially that application of synthetic insecticides arise development of resistance and
pollution of the environment. In summary, results indicated that these essential oils have good fumigant toxicity
on TLM.
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