Sz dnug g gl oele dalilad
(\Y29) YO-AF axiao ) o lods & ol

(Calonectria pseudonaviculata) sLied <My Jole 7,0 J 25 55 3150 56 (& AUy p

Sl 0953 Tl po 5o

rw}ls Lo ydes o Y-:!:-str\ﬁ: s> 9 \c:‘j.\w ‘5:)}4“'.“

U‘f.\ ‘Ug; tdg; L;‘:‘b CLA) L;JJJLLS cjl& OL<.:J.‘> ‘Ji"} 65}5}5\) L;.NLMZ‘-}{A} 6‘)15) 6}>=~';.:\J—\
(Ecology2020@yahoo.com)

Q‘ﬂ\ 40@; 40@;‘.5:.:.19 cLﬁj Lg))}l.;s f}kf— elf...:;.;‘.) ;J.<..> éjjj§l} le.wl.li&- bj; UL;..:ZJ‘.:—Y
(Mnoori56@gmail.com)

‘-"J.’.\ ‘Ug; ‘u@jfwbcujéﬂjbj (ajl.ﬁ— °L<,:jl> ‘Ji"} dj)}ﬁ‘)wm o)ﬁ L)L:.:..'J‘J_Y’

(Kavosi.reza66@gmail.com)

WONA il 5 AV/AV/TY 23l s fu b

o LS

53 (sl 5 0,850 DS 50 (S 5L Gk sl) slpe il (o bl lassy cnl oo

oA B s Josst o sen siolesl s bl Glaiosss bl e s gl ble go® s
plril sl3m 56 8 (sl Gl Yor 5100 e 00 o) Chle gy s 5 LSS e b alas SUlS
oo o8 ppss L5 31 Cnilan 53 033 Gl Bl L slpa il 5,18 oS 3l 0L s L2y
b oSl avalie ol Llazils o ghoe A3; 28 3 35 U 3lsa gl 5 o3 Sl o Solews
w03 Klals £ a8y Jhd 2alS sy 1 eS Hle sl s it 6,850 oS sl 0L
soandly a8y Wd, Gy o b LSt o rie el Yoo chle (bl sy il slachile
oS el 00 ShlE piamen WAL wil g 2 |, 6 a8 iy 3l Sl ey adly
5 Pk ol Cils glacbale 5 518 sl Ol S Oeamen Bl 0L, £, r}:.l.w:.a Ly 3l Calaa

Calonectria pseudonaviculata _sIS ;o (sls 1Ko slied Codb ol 56 1 g ddS sbaelly

CAVNFVFOANY 1 ales 55l s ot 5 *

Vo



\O)Lo..»sfgxl}‘Li.}/AMygu«&sf >_¢LC3ALAL43 :

As 3 e Cylindrocladium buxicola Ol se o
Slye s asy o> (Rezaee et al., 2012)
04 Sosasls Olpl 51 ey osba DLl
Coo ol L osliad ol Sl (Luix
Mirabolfathy et ) .: 5 s pseudonaviculata
A s adh WM b e (al, 2013
I sbml b s Sle Jole o la S 55 528
Sasd LS 5 oy el sl Glapten o
S oo dig ol ety s 5 Keys
CH 3 S ASES o e D ey 45 350 0 0y
Gl 2z bl olen bole a5d 0 LS 5 s
2> Sole @ A g edm e g oS (Solen
3pis JeoSals GGl S b Ll 2
sl sl xul (Henricot and Gulham, 2002)
Sheslanal Jals Sl sla g3 5o (Sole o pibe
Ganci et al., ) b « eslie sl 5 o0
«(Shishkoff et al., 2015 .LaMondia, 2015 2012
Henricot and Wedgwood, ) L 276 Sl eslinal
«(Baudoin et al., 2015 .LaMondia, 2014 2013
Shishkoff, Dart et al., 2015) _ilig Slles
o35 (Kong and Hong, 2017) . les 5 (2016
oM ol S ke 05 LR, (pl den
Doy SS Olsea O3 el 5l uenls ol B
RGSUOH RS WA R V300 Rp-31 DOV IS SO S ST R TR TR
03 L psle ol 5SS SU ol
Foopse O ol L3 Llg o 5 00 30 I
S gosls a8 sl dgo ALS b (gole
53 3lpe sheslinal 5 Ay plulid 4 o Cd ode
B I O N R P e
0 AS slaglen o pde 3 Alg e D3
(Asadi and Jamali, 2017) &S I3 eslizal

Sl S350 plerd s Kb ol Sbull

va

dadie
R I
-5 8 oS D sempervirens subsp. Hyrcana
sy dikie o K olant addies sl
et > 3 0 Ol pate 658 pl il SIS
Sy ol 5 VL Ceal 5 Ol JKs 13
B ) CJJM (Khazaeli et al., 2016) <.
2l Lo W cle woalies gl K

-ad Q)W‘Lg)fov\.:« 6)‘%%%@—5 Mﬁuub d‘})ﬁ

Buxus

bt s (Bb Sl s e edis e STy sla
slad C Golew ble 2B s
4> Ol > (Calonectria pseudonaviculata)
el 535 bl g slied Ok
25 S Sl gl S 5 S8
S s o 53 YAV B AYAY DL Sl S sba
5 OLasle (S glasliul slied glaaliss,
Cos oty (Gl LIl 5 0l sdaline OLdS Ol
S pia il S s G0 a8
Sia Jlsa Vo ATAE BIYA) Jle sl Ss T Sl
4 \Y0 B YaE Jle 3l 5 (Khazaeli et al., 2015)
51 s (Khazaeli et al., 2016) ,LKa Hlm £ 31 s
5oUKa Sl e 5l e 4 YAV BT Jl
Sl Sllas) ol sdeny sl leel&is s,
S e UL sl sl VaaE dLe s (OB ks
Bl Sldlg Ho sliad Ol s 55 L (Soles
S g @3 g S OLJSSI Hampshire
Henricot ) . sdalice o3 g ol sl slaas 55 53
<O .(Gehesquiere et al., 2016 «t al., 2000
OLes 5 Rezaee L g L sl O 5l 5 sl
Ol S5 53 Lo 5 e ) sla K 51 (2012)
Lol obew Jole z06 a 2)158 0l

(i b p ) Dopall iz, Slasie



Slaiwd 9,0 lalys 4o (Calonectria pseudonaviculata) sliceds codb Jole 7,8 J,5uS 10 olgegil (& 5 o gy

&g-JLE Lo J::.‘ Y"% JL»A DL dﬁ:\.&j} DL (2012
LS SOR Candida Spp G,‘)G S 2 ajbj.’l.:
534S 6,5 Liash s (Panacek et al., 2009)
0 cble oS W esls oS C,ﬁﬁ.b rbu‘ Lo ) U'~’~|
SOl 7B 4w Suy o8 L3S0 el g e
s P.ultimum  Fusarium proliferatum _alS
S5 ol oKLl Lyl s Phytophthora sp
5> Sl sla fags (Ashrafi et al., 2009) s
Sole Sz B Sl (ol 2 D350 o il s ) 5
Sclerotinia Alternariaalternata .t alS <l;
sclerotiorum

Macrophomina  phaseolina

s Botrytis cinerea  Rhizoctonia  solani
Asadi and ) ¢l ol el Magnaporthe grisea
ol ey s 4SSl 4 4= L o.(Jamali, 2017
BN V-GS RN W ¢l>.u'\ R (S sl
P gl lga gl (sl i 2L e ol
JAS 53 (masl 5 0,850 Olu S 5L (oS 5L
O Bl 3 sl b Golen ele 26

Ly 9 3le

Bty NEXP

Jole o0 podems 135 5 Cilen 3 3l5a 56 31 9L
slied o (olee

Pl sl el Gbm G Rl sl s
Cnilos (Lol 50,8 50 (S $U Ola g8 5L
5,4 C. pseudonaviculata gl ¢M Ly sl
oo oSisle3T 51 250wl 23S 5 )
b e 5 555lS pole o2 K b
Solew 206 cal S5 4 oY s g 0108 S
Ll Sl 55y kS 5 e A, Ll
Wl 2 LB s JusSt e SRl

\a%

Sl el O Sl 5 Sbe ol 5l sl
Sl s eSS 1 S350 S s
S S Solen Jalss 2ln 5o ense oS S
S S ol o3l bt 4 S350 Lol Canl
S ASls 5 (sps 03K Sl S8 S )
BRGNP P IPCIN PR CH I PP (F
sl bodaly s Sl gla ey Al
~a AL lagley Sl by J RS s 3L
s 2 Ol s (2B el o sa
PRSP L W NG PO GBS
RS 03 ml 5 o prew @ o el
U & bates ope Ol JLg S ol
Mostafavi Neishaburi and ) <ol o,
ol odls Oli uees (Nasrollanejad, 2014
el odled 5 05 0l S L oS st el
ah 2 polish S Zeslde L) s e sla
o ssben lag ol ade ) OLLS sl oS
Ghazimohseni and Sabbagh, ) aas_» 5 3t
2 o5l Sl e 03 Kos hasy 5o (2016
Pythium ultimum , Phoma betae slag b Jzs
Slsme Hsba 05380 opl AR LST Lyl 5o
sooap Fieenyml 2006 50 ads Sl S s
el okl s bl 26 e Gl
s il .(Kakuei Nezhad et al., 2012) <.l
o8 b e 5o 8 e (s50) L3l SKlsL
S plee Vi Vo Yo o glackle b (e
s~ Pythium aphanidermatum g Ly
5 S5l sle il sdes a8 sls oL ml s A
ma bsleg eles 53 plgn Ve s VO ekl
Ldy 55 (SH5L o 5 ot e ] pa S
o 3 S bt 5 s sled 4 by e e sl
Kermanian et al., ) >4 b ks s b awslis o



\°)L°-"""?J'l>‘l‘i‘->/w}’3d&5f >_o.l£3AL~Laﬁ :

bl oo g4 52
Dl Jamms 3 olal o sa o o pe oles
Soso Shlesl 2 plil YO e SPSS
bl 53 b gl Slals oA A6 s oSt
Spe gl e S Ble 5 b g 3 3yl
ssbiea 28l el 1SS an 3y el ey o
Slslas IS 3 o s Sl s sm s L
3o 6 Cilise glacble U cou ilesl 5
S omlols 4 A ey Geiloly 4 Jad
o ils alie (6l A2 ool GLM 55 32 b

A eslizal SSls glarelsdin O 551 5

ol

Solew g8 43, 5 3lsa gl 3G

som Bl g b esle sl oy 1S sls 0L s
O Jole 206 p e ) 5l Caniles 3 il
Sl 5 sy Do gme doys 0 mhaw )3 slied
posbomes Ly Al 55 ook P NP

O dod) cdaaly bl 554 @5

Chle ey slsa sl a5 LSS e s ol
el plodl (ol sy Yoo 5100 e 00 i)
Slachle @bl a6 e ole do)s 4 ax g L
S Sl plmg Y s V0 A0 Gio
S e e VA e A 4 eslagl
¢J§ Yoo laie) (PDA) 55 2S5 BT osjcam
35S e S 5 BT SN (s eslas
655 5 el slad g s 55 (ol 2 S, s
s spoms Gl sladd A g ST
e T les s OAA0s e Sl ey SIS
Y sl SlacSais 4y it 1/0 [LiS 5 gl
L Lol gy weslegl oo slachle 31 1) o
5 Qe (Horsfall et al.,, 1940) c.iS Lo
Slp o bslse sla gl Ogriliwsn b 254
b oos i i Ol oo ¥octals las s
28 4 5l g S blse PDA 22 Lo
B R R
PSS s Yo les o LSl 5 clis Sl
b Sl Gy YO 5l e LAl (S

.Mflealvﬁﬁ:wé\ﬁ}:).»ﬁﬁ

Sliad Cod =5 g s i Sl Caailes 53 5l5e 50 1 oL 551 eslsls 4 ) Jsd>
Table 1. Analysis of variance on evaluation of nanomaterials effects on mycelial growth of Box blight

Sig. . Sl ke (@bl ax s Sl o § sazes i e
Mean Square df Sum of Squares Sources of variation
| 40 60
000%*  6166.4 5604.3 4 22417.4 A
Nano Particles
L
.000** 8859.9 5416.9 4 21667.6 )
Concentration
ke x sl g OU
000%* 1560 9538 16 15260.6 e
Nano Particlesx Concentration
Lo
611 50 30.6
error

** Significant at 1% level

Aon ) e Solssma™

YA



Slaiwd 9,0 lalys 4o (Calonectria pseudonaviculata) sliceds codb Jole 7,8 J,5uS 10 olgegil (& 5 o gy

Lo V) el azils | sliad Dl 2,6 S
S5 (Bl sl s (o Sle sby
YA O35S S0 dAoys YO/ sl o8 5L
A5 e Ll (Aeys 0) xS 5L (U)o

Calas 53 03le 63U o Bl J:<JL“.,« dns Lo @b

Lo 003D slied S B p ks A,
o 5 S 513 0Lt (o 0 el 3 il glaals
Sl 2ol WS s, Gl gy 1 A e re
okl sl s o Sle jsba oy £8/4)

a
50 1 44.8
b
40 - c 35.6
YARC) 30.8
3 2 301
o
32
32 20-
£
d
10 - ] 5
1.1
I = [ ]
Ao SU 0 OlgS AL A E e 5
Nanocellulose  Nanochitson ~ Nanochitin NanoAg NanoCu

Nano particles
s 3ln 56l ot sl S (oles B €S A3 Sl Cles ds s - IS
Figure 1. Percentage inhibitory growth of Box blight colonies by different nanomaterials
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Figure 2. Percentage inhibitory growth of Box blight colonies by different concentrations of
nanoparticles
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Figure 3. Effects of different nanoparticles with different concentrations and control on growth
inhibition of in Box blight fungus
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Table 2. Evaluation results of the effect of five nanoparticles with differen concentrations on colony
growth inhibition of Box blight fungus (in percent)
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Abstract

The purpose of this study was evaluation the effects of nanoparticles (nano-cellulose, nano-chitin,
nano-chitosan, nano-silver and nano-copper) on the control of disease fungal agent in-vitro conditions.
Factorial experiment was carried out in a completely randomized design with three replicates and five
concentrations (0, 50, 100, 150 and 200 ppm) for each nanoparticles. Results showed that the using of
nanoparticles with the mentioned concentrations in inhibiting the growth of mycelium fungi was
significant in box blight and nanoparticles had a significant effect on the growth of mycelial fungi
growth. The results of comparison of meanings showed that nano-silver had the most effect and
nanocellulose had the least effect on reducing the colonization diameter of fungi. Among the various
concentrations tested, the concentration of 200 ppm had the highest effect on the growth of the colony
of the fungus, while the concentration of 50 ppm has the least inhibitory growth of of the colony of the
fungus.The results showed that application of different concentrations of nano-cellulose and nano-
chitin had little effect on inhibiting the growth of colony of fungus caused by Calonectria
pseudonaviculata. Meanwhile, nano-copper, nano-silver and nano-chitosan were able to inhibit growth
of 200 ppm in 83.1%, 78.8% and 64.9%, respectively. Results showed that using nanoparticles with
mentioned concentrations had significant inhibitory effects on fungal mycelial growth. The results of
mean comparison showed that nano-silver had the most effect and nano-cellulose had the least effect
on reducing fungal colony diameter. 200 ppm concentration had the highest effect with maximum
fungal growth inhibition. On the other hand, 50 ppm concentration showed the least inhibitory effect
on fungal mycelial growth. The results showed that using of nano-cellulose and nano-chitin different
concentrations had little effect on fungal colony growth inhibition.
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