000 S>>

ST ol b i sy 31 6 ST 4 iy 5009 30 (510 3 5 o) dadllne g gl

hf"-

Phytophthora drechsle

g

M g llas piST o> ol 03l) (LS 03l
O g b gm0 30 pI0L LS 0 b a0 e&ﬁ%‘ swile

HLAS! (aliilye 5L 8 oot ‘éﬁ-‘:&*

Lo o o0 Jud (595 SRS S 0 sl i

SO 390 Wl 40 Agonoscena pistaciae (Hemilptera: Aphalaridae)

N Gl 1525

Q) oS T g (3o 59 39 L0155 (895 T8 Lo ! (o3 2

13910 0315 s dabld (2655 o ,bl>

S 5 o9 4 BT & G5 5 5359058 ik a5 1 T ulin 018
0lj (oalic Ao ¢yg9 1 wle

g 51 4l 93 Sl At il 8 gy 3 00Uhil 0 30 pis 39279 U3

oluils 33 Lo oo

™ -

offApplied]Researches inte

\ |




& 840 Sty oy s iR e

Journal Of Applied Researches In NUTS

Isolation and study of some physiological behaviors of some actinobacterial isolates from
pistachio rhizosphere with antagonistic properties against Phytophthora drechsleri
Azadeh Rezaizadeh', Saeedeh Habibi'*, TaktamAtai Salami'

'Departmwnt of Plant Protection, Shahid Bahonar University, Kerman, Iran
*Corresponding author:

s.habibi@mail.uk.ac.ir

Recieved:2024/11/20 Accepted:2025/2/17

Abstract

Crown and root rot disease caused by different species of Phytophtera is one of the most important pistachio
diseases. Although various methods have been recommended for the management of this disease, biological
control has been considered as an environmentally compatible method. In this research, the antagonistic
effect of 3 bacterial strains isolated from the soils of Rafsanjan city on Phytophthora drechsleri was
investigated in laboratory conditions. Isolates 216, 217, 226 showed the highest inhibition halo with 7.5
and 5.5 mm, respectively. and hydrogen cyanide, the ability to colonize the root and a number of other
tests were performed. Finally, the effect of these isolates in the control of the pathogenic oomycetes was
measured in the pistachio plant laboratory conditions, and the results were indicative of the control of
pathogenic damage in the target traits by these isolates. It is hoped that the selected isolates of this test will be
monitored by other researchers and according to their appropriate potential, they will advance to the stages
of commercialization or the use of suitable genes for the production of disease-resistant transgenic plants.

Key words: Actinomycete, Biological control, Gummosis, Phytophthora drechsleri, Pistachio.

Published by Islamic Azad University, Rafsanjan .This is an open access article
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC

4.0) License
[http://creativecommons.org/licenses/by/4.0 @ '® @

\F.¥ ij‘ﬁ’l%—pjé o)Lo.(;‘: - 090 SS 0 ‘50).3)15 ‘5& R

—



S707 JPIUIM-UWN)NY - INSSI PU0IIS-S LN U] S9Y2.18asay parddy JO feuanop

—

b2

& 840 Sty oy s iR

Journal Of Applied Researches In NUTS

*

S g 33 31 S STV 412 W (K999 38 S 418 ) dn addllae g (53 lule>
Phytophthora drechsleri 4ds i SGT cuwols by
“so)‘wa s mﬁf‘w oduwrw o3l L3 oél}i
Ol eplesS (leyS ol agels olKaiils ¢ Sisjy olS 095"
J?j"“"" OM?J.‘*
s.habibi@mail.uk.ac.ir

VRSN YR i dy b VESYIAY s il s gl

US>

C Lo lom Pt 5 (S 1he—89uls a Lt slaaisS 5l (50 (G9—o5) a—in; g 4dsb (Sown )l
P9y S plomie 4 Sfelen J S (s 0= 4oy’ Solbe o=l S e Gl (il Gla g amr S ail s
Siblazr (2l 2L (n sl dms (GasSTOT 8 3o (] )3 Sl A S 1B Ao g 050 Sy e L 5L
S35 B ey 8,90 a8 iolesl Ll i o Phytophthora drechsleri ;s v, i s slaSs 5l oo
Gt ol Bl e o 010 Ve Ly i 5 dy |y S0 )logl adle (limeo (s yi i YY8 9 VIV VNS i aylor
O35l adez 5l goanio Sjeln s gl Simlejl dw anlaz (il lawgi 48,5 &0 S el ) s S0
Lol g3l (6 S0 olass g i) (39,5 05dslS (llsi ¢ (59,0 il 5 1,3 ol 0 Jg gl ¢ a T Lo
Ohoim 95 (A talosT Ll )0 iy oS (g9, 15 lom Cemmogsl Ui j0 Lo aslaz ol Slenles o cdndy
Sl ol sl 35 L alazr ol g 5 a5 0 j50 Sldio 3 55 sl Sl J,8 5l (S gl g <85 1,8
Lol cmnlie Jmily dam azgs L g a8 )5 )15 (Al 0)90 500 plbione g (sl (b sl a4
WS G S len dm poliie a1 plalS ol S cnlie sla o leslainl L 5 3l )l ol S

Phytophthora drechsleri <jse3 «S335gu J oS i «ComangiiST i oS 8519

ol 438 5 & jg0 CCBY-NC Fio g8 b ol3] oo s & 90 a0 allie oyl Lit]

/http://creativecommons.org/licenses/by/4.0 @ @ @




dodd

oyl ()55 3T bl il sols polaisl 043 au Y Y Jlow jo 1) Sl adg olims 5l oo, TV
A, 40 g Sewlools plaislog s a ) e ades 0 3 w5 e TVl oo U ol Sl b g jle s
Nuts and) cowl ails (lam o1y ais odgs o iian ol ;528 5 S V10 Jlaw o fiomen 0,001, 8 4l
Og—dee YIFA sgo = 5IV¥AY Jw jo j9iS iy <S5 mhaw (Dried Fruits, 2016; Moradi et al., 2015
St sls ope a4y YUY Jolne ;LiSa 5 YAD sgae> Gyl 5 9l 5l pmeh) jo—iS lél oo S
S At el el 03 g5l e rhaw ay g o VVIA 5 49 ZAYAY Jlacie ool 5l aS arils plais]
plie j5uS Siis sla oge adys L AVYIF L e ,S bl .l sogm £OYIY St sl ogo JS ds)o
Ao 3 OV g VIV -0 VARV ey an plaes Wi (gs, lwl iz g uyld il ez g cul Lls |y
IANAA! S>> )9_....5 (54_“9 .\_Jy u‘)_..a ol sals uoLA.&‘ 05_‘> a ‘) S 0 g ..\_Js.t C.'a_..u G—= ‘_gl_br:l&‘o
Amar) cowl a8 )5 |8 s oSl 0 et ghin wdgi a0 P L Gl S liula S ol e o
ool wl 0,50 590 slale; 5l i Bugys g go—dne sla S5 5| SO lee 4y auy ;%o (nameh, 2015
00l O,lg 0yl g iy (SIS (S (S glgil ale ol STher S 5 o la s g a8 13 Ll
el a8 5018 Lo 5l )by B pae S8 5o o)&_w9>555_@J_01®u19_~c@M 039l .l
JoB ol Slglé Jlabe aiwy ogdle 4y (Abrishami, 1994) el oo oL L o3 T lge as ey

a’)‘ u,u_..; 9 ua_”} O—Sg _\_@)JY"_/;‘)‘O s )_auu | )_'§.A a_lasl> u_sﬁ.m BRI o)lo QQ—")Q u..\_‘>
.(Mohammadpour et al., 2007) o—ib o —=lie slo,d e aie izmen g €5, 5 Sl ja gy S (o fig

S sy Sl Nah (o0 Ay Jymaze adsi AalS g 2l Jl o 0 08 g ot sle S o S3jle e
Mohammadi and)  ,/;5 51 (Ogawa and English, 1991) ¢l solaisl cwnl l)ls Los bl 5l 5,
P. <P, citrophthora sl s4sS . SaberiRiseh et al. (2004).01 05,5 5,51, AVIV lawgio ;o bay s A)) LS,
o=l e a S asels 8l ) o Al e lise olsb 51|, Peryptogea o P. drechsleri . megasperma
SaberiRiseh et al.,) o5 5 8, o oyl ud; (2 lize 3 bl o ol ga 65 loc oy P drechsleri -

L W9y 9990

1 Cano oS | S 9 (g wlos

Sload aa CnoginiST aslaz Ve v sgas o 5l S Lo ale ;S50 Sdlsn J S Jsloe 8L jebaie 4
e g OF[+ FAFA Y IFAAYYY L85 Slasin L luud; aweslB olel ay iz o oy, S
S sl e a3l cOVITYANED Ye/- \VAYY L8l i Slas i Ly Lo S Lol solial s ¢l JX als
5 000,8 S oo byme ;0 59, Ve LY Sawan Sl le asgad a8 )T plodl (6,5 Lo ao o Jlsd
©3=<l5 o e SL yo i § gl oy Lo g wad ools joe (60—t (oo A e Lo S 51
S bz g ciS (lej LS (6)l0 m atiged Jome 9 5l 250 Lo (gl 42 0V0) Lo sLoes o
S8 by Lo ol daie OF ;i) (e B0 Ly eadh (59 adged e, S ) o SLS o s e bile a a5
Jlo asaado Ve Gae as b oolo 1, 3 apm) adds ;o 00 Ve jloo Sl (g9, 4aBo Ve Gaw dy e g

VP ¥ linoje s bi— 090 0 )losds — b g0 Sis )0 (501,15 b g}y



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

(o]

(Leeandao S ags Ve 79 Ve 0 TV Tigle 8, Ly S grdlimgos (s (et 4y asl Sy
Sle—e 4y (CGA) B oS- 5515 iS5 L= ;lHwang, 2002; Saadoun et al., 1999 and 1998)
Kuster and Williams, 1964;Dhingra and Sinclair,) o_& solazwl La (5,5 LeST ool aos ciS oo
Ve TS gle ed) Sl ) (e S s gl St )0 e 5l B g iS4 5l ey (1995
ciS e jl ) L YOS Ve e s g 0l a6 sla Siis e S o) TN P T
YA slos jo La ases il by dse ol a 5005 aslolla ol as o Lislw a0 FO 590> slos L
Saadoun et al., 1998; Saadoun and) oo 5 slssl ), S5 ¥ o iolejl ol abos agSSl ol , 5 sl a0
S aE ol wiod el e xSlsnoST sla a Sy s, V0 LS Y o335 5 .y (gharaibeh, 2002
Sl oz oSS ansSl oL, S (il a0 YA slaes o 5 asd CGA (g5l (5, sl s (59, (o>
AS ol apd gl abges i o o CGA (ol inlejl adg) o la a8y 5l plas o 5l as  SYeb (6,105
(Shahidi Bonjar, 2004) o8 JLas! o Zoslw a0 ¥ glwes as Lo dages (090 Lot 5 lawdl 5l sy

Wy, 4z dd y 69 236 low W31 g Phytophthora drechsleri cuiS augs
A AgS load ) Al 00y yeunSUS 51 Ph. drechsleri canwesll (ol 4565
5 ol il

ool 8 AY aaes Sy 5l gan 53 4l ¥ e 4 s igie ans S (955 ) ol p8)) w5l
ol gl sla 50 ;0 Layds ool asacs ools gi g s oyl phaie Ol o a 880 Y Goe s ;LY o g
G S (53, o Ph. drechsleri qeils anls 4y jolate 4 0sd (5 0SS (55 adilem by L () BT
o a5l ey ool S8 bl Bl A2lS La 1 (69 (e 5SS e O yg0 4 CMA g4l
I8 ol g, 005 adlsz sl i g e )BT Ol (ol (id 65 4 b9l 0o T Bl 425 54,
postaasl] Jpgh 510 1, o sl 3215) il 3o 328 (55, L iy ol s e 4y a5
Lo Lo cobods -t (aams o il 4880 10 Boe an wgwadw a0 VY slod 10 (gl (9,0 (s 42138
Oliee 3 6ol g aia; g aBsb (Sawg Jobd 45 (gilem oo joeb (Lo LS b slos g 555 50
Deghat,) <85 slssl |, S5 aw o Liobeyl ol ceaS b)) (oo & 90 as bl 4 cas o )Lus
5 CMA 55l iy 55 55 pm 55 5 il e oo P 55 Ly Ss O, 55 s olyr et 512012
as aS (BT JgymaedS (33 5CGA) (59, 00 ools S alle uslogiy il (gl aslas 5l e .ol o0ls
alold jo goud las (oo (e F Gl s 0o g cad asSSl o, 5 Sl a0 YA sl ;0 55, AL F us
A ols 3 g S 3l g le COAS s dali (lgme ay .abad ool 1,38 8 la Swno 3l = Bl ¥
Jsd le o i) 5l csilon amb a8 ulwl 1 g 250l 4SOl ugud s a0 YA (slod j0 L diges o]
s alin sy ) S lom el alS e byl 3 S i i Sl iy S L
DB )S 8y 050 g0 Slee pleS g Cdle Sy g (YYFP VVF VIV sle aslaz) ouis olsll

ComdgS LT Jlad sl sl (S 5a93 590 Sl (Shrg (et

.)._.,o)f oolaz__wl &M.L.w‘ &}_J 6’5)_“S” s_;ﬁ.st).i..c )‘ L a )5.;._..\:‘ Gh_‘d LSLJ)5J9'9)9'° = )5_.|am a
Comi g5 LT Cadled s Ulgh s Stz In Vitro (i j ¢ygo3]

B USUIWI CO R W KU S [ g\ PUVEN S| LIPS PO LIWIUY SO 3 Iy B ) K S ] % ST S LY S
)_:.A LFL“" 7 )_'45 l_| Mo LS_' ‘)9_.35...'[5 U‘P A )‘ Uﬁ_")] U_" B O eola_ul J_>lﬁ.~o AT u.us)

ciS jadle st gla aslos 5l e oS ool I, BCMA g5l iod (6,0 S e 0 g Al
GBS s 0 S0g i agSSl ol 5 v a0 YA slws ;0 59, A L5 # o ay a5 CGA (g9, 00— olo



el b g e a s aaSosls Sl 3 > 8 S s 5l g ilw YV a Lol pgoabla o> g Lo f
g i 4SSl ol Xl a0 YA slwd o Lo dsgad oyl oG ooy I, 8 g, S 51 (5,Le CGA Sss
«(Sinclair and Dhingra, 1995) sSu5,5 ol sl Jlsd sla aslos w i, 5l ceslow 4>l , 18 ol

Sobw 7,5 sl o Floadei o)y

o iz Jslw )l sl p il mb i« Siedsn S 0 SISl Jdlse Lo, 5l (S
Loy g Lajlad Loailliels dajlins w0 o Loag,B Jol oyl o 8; (o il cegea S o il
(Haran et al., 1996) o S,ls I3l o c ol w)lso , 55T ;0 a S st wa Lo v ujl ol alex)

Cmmo oS | (ld luar L g ddtny dzr alln y (19,5 0 3igls (S Ulgd (o)

sl ga L 4ty (53,5 05l wmglin ooyl 3 sl Lale lyie 4y L CnpogsiST o g, 5l (55
a5 S e T S Ly )l palS el oy SIS 8 ey Jalye SpgglsSTaslinl 0,5 Jlisl iy o5
Sygeal Vo7 55l Jolone 3 s e2tS oyl g a5 aty e i ol (bl ) (o 5l 4y
Bl e 55, 48,5 1,8 ol (HBlo 32l (g9, Lo jdo (il 08 51,8 4880 ¥ Sas ay Snogi S|
CGA sol> s (5=0 (59, 9 09D (5,0 0 digei Lo aiy ) (sl Caand 51 Lo ydo o) 51 ey cdad oolo w
ol oo L ain, 50,5 05 glS jo Lo o] (Sblys saias Lis o CogiaST i, &jgo 40 08,5 S
S8 ey 9550 B e s Sl laile |y (Sas ol ol oy i i 45 ole aslas . (Maghoolet al., 2013)
o isthsBels o 1 S5e ool (35 )18 Cpols () i dMIC) 0l Sloaslojl clale JBlas (paioiid S
ool oaiiS” Jlsd @ sles ss (ShahidiBonjar and Karimi Nick, 2004) bl 7,08 L a5z 6 el
Davelosetal.,) ¢ 84,15 4 cowla> 551 « (TIP)(KalantarZadeh et al., 2005; ShafiiBaftii et al., 2005) , 550
(Gulve and Deshmukh, 2011) 5,lzs sla S b S0l dn CnogiaST o aslas Cowlus w1 (2004

Sobw 55 sl o lodei o)y

et 3 rse a5 Wl o it Jsho )l Gl w3l b5 Sufslon S 50 CenisSLST Julse sla 3 51 (S
W lge ST 10 aS sitwn b oo 31 cpl alosjl Lol g 5 baslod dajBlSolS dalceS wigd o o 2B Jgho o)lg00 28,
(Haran et al., 1996) & lo o1380 oo Cools

Olis ) s)lew oMo )58 B b Jolss )0 slo azalS g b yds costils cowlio 0l vald jled slo,dy a5 ol o
o8 azalS (59,05 9 b aSsb (0l S3U 5 59,50 Sl 03,5 053005 1) by azal S aBsb g aty ) daydy 5 lary sl
O U5

S slem boads 59,50 azalS b g vali aces 5 4 JSal g j& (g9, Phytophthora drechsleri o)y (s o L3IV IS

E3

95

\F.Y &M}‘}ﬁ.k—pga o bl - 0gu0 W 4.5‘5)'?)‘5 ‘_SLD v



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

<

g5 T Ol Cgar ConmpoginiST b alas (5,50 2
Ol Ltz b 1,5 8500 ade Lo o] e dlad g oo ools &8, sy sloyge;] 10 oo los sla aslos oles
69y ,=YYE o VAV VYV Lalds aslos aw S jloas las glo aslos o jlad sazaw ol 5l Cesilon adlo
(Y JSes) wiass ol gaw sle iyl plssl gl aS sl |, eSS S e g s 98908

@ JB_s| Phytophthora drechsleri aJe ool JLsd CvrosinST slo aslos Olousl g dvs ool galo -V JSi
Al e YYE VNPV slo alos s gasc b

oo gl | (S aslur bawgi dtmy 4z ) (505 0 5wiglS’ (blgi (o)

Hlows Allaz & yg0 V0 cf/mLY 7X Cdalel by CanogiiS| 5l Sgpmibwg b a5 duy a> ady ) l alaii o>
o):.»ﬁlss’l.sb.'j..\m))‘ u_ﬂ} @L..s MMMGE}Q)MMCGAMM)Q30M (RS @L«.Las WSS gy 00l
caioe YV o alas oS

I VItro Lyl o 55 diun 427 adyy by (53 5t CompagiiST YV glicr 51 ns)

O US2) 4 8l s & s s el S

Saw-aels L alie o a glo s a iy, ol 69, m ConnosiaS| gla alos Sl oyl o) o =l -V s
o=l sad aeld e an Cad La amalS caS 0ap 9 0y i3l o CegiaST as o YYF aslos b anll
.q_aL:.;J_o;A_gl_mOT)o s Ll o= 9 e85 8 ennlin 05w etz O yeo an haad m ol



(TIP) 550 o0lo ouisS Jled e lod (pnny

Ol Sl s j 903 ploxl 5 CiegiST sl as o S50 00le (gol> (s o las 4y e Lz oles Jlosl 51 ey
() Jguz) widgs yige oole causS Jlad yu kool plaSons oo s slales jo g ad (6,15 o3l o) 5l Cnlew dll

cilizen slales 10 CunssF ] CannoyiaiST YYF alaz oo o)lae Lo jI Gy o 5l Caniloo alla e ) Jga

(©)los TP wlos 5l cailoo dlls yhad

(mm)

f.

IR

Ao

q.

Y.

'Fo

Y/Y

i

A

A

IR

IR

Hgdgiu b anle yigo oolo (3099 5148 Camols () y
209 eSS ol Jles  Cod Jleud aw o j0 |)gdgnls 0l Sy

S| 8L g S 7, cdled wy

0 eli] Z,B cdlad sais lis aS ol ouyo Lot dw o CliS asre 45 ool i sle g 1 )sndenld 0l

(F Js2) wat

i a1 o 45 bl 2,l5 codld saas Lt bl L8 /iS58 codled s gesl 5l Lol mals -F S

il oVYF G VIVYYNE lo alas g ianc gba sl ail -

E3

95

\F.Y &M}‘}ﬁ.k—pga o bl - 0gu0 W 4.5‘5)'?)‘5 ‘_SLD v



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

prs

Golw b Sogw GHT A S gisiS |  wlos Comwlus cw)
ol 00 eals (las V-0 IS yo aSwsols ylas glate s caliee slo g (51 4 s CennsisST o lax

CFpsodlaw Py ds Ky lblS TE Sl 25 oSS

Sgw u—"‘i sl Swss ol —a. sl slo SSgn u_..ai PR § R AF U KT SO S § RLOVIN IWCUpEBWISNES g L Wi
Jo3es galid g Sg (T sl S (g5l b CF gl Kirpmn lblS TE o Sl 15 (E ppmmlog 5l P sty

sj_u}u ua—“"‘ sla Swo 65l—"' —a.Ls)l_?L'i 6l_m5u.>5...> b_..;i A YYF aslos u_w...,o}.....s‘ Comwla> ) —VJS_.Z

Ommlogiy il ¢ CFM Sty S5 o—"’] e SCuss gals b Ky loblS TE Aol 25 Py CF piglla



Sl )5 o o2 3T adgi oy

A5l oo oz CaogiaST ool Slodgr E955 oaid jlis wlasliv

S9N G gSwg o Bl )5'g S g i

(A=) sl (aseion b mnloghy sl s (5919295 9 1 gonsl 0 005 (39 i8Il D98 nng Sero 1159 S 21 5o

i < i
—— m:am«mA e mm

T: SE Detecier
A 2000 DATE: 15118 NegaOfesean DATE: BUTRIS
v Dowvce VEDA TEHI 0 ez Tiwieon ™ TRIUN TN Z0MAM

agle aslaz sla u—wslogn sl 5 (Scanjng Electron Microgroscop) o, 85 g8l gSug S Bl 159 Sng uSIN-A JSi
el 00 03ls Gt e Se 55 e 40 Lol mhas 6555188 5 byl 0, mis Y YF YAV BV F

In Vitro &l
oS Lo Jol sla)d . 7 WA ol s (g0 50 oolo )l 8g ai o sloa ;a5 aslem 5l
ool i J_slﬁ ul_hl..f a )_f)Lo...: C)u U)Lm? ULA) DY i PR Ls’j_( d_sLo M_A.M.».AB.A.».»S‘ 9
el A b J B A ISl o e S o Dle oy o 5l g ea s lgy JLao Lo ) 5l gola i g 09—

VY5 alomt ;5 lom —d 5858 —CYYF alin ConosiiSTb wallds —a vyl 5 asy -3 IS5

VP ¥ linoje s bi— 090 0 )losds — b g0 Sis )0 (501,15 b g}y

—
.



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

—_
—

Sy A g Coxy

e el 4585, S5 LS sliis o L Syl 05, on ian) 5o 551 slntingiy e slo Lo
35,5 oo (Syro HLalS 5l gl 10 Jawgh, $ile sle,sldg S o Il 1 SO leie 4 Streptomyces
c:\_......v) u.))j o)_u5153 (rs‘\.\.c )_.aL..C 00)51 p_b‘)B o lise 6L®uﬁﬁ)9® J_Jy l_s Lj LS ‘_gl_Q A g LADO W
LS le (S a5 el (el )5 Gle o T p (LS 0l S sla 5 le ade o (o
(Gill and Warren, 1988) &g o LS SV gamme 5 0y ;0 (5,0 —ixe il o g dlid Cponl 350>
)‘ 6)|0)9_>)a v‘_o )‘ 9 obj_a..; ‘_g)l_...."..\} ‘) k_‘;)—(l:’ ‘_gLQ MM‘ )l @L&b d_v‘_\} l_' K" U’“")L sd_:.IUa.n U_" )o
6 se g (Dbl 0y il Al 5905 (s lews 940 &5 Phytophthora drechsleri a_Je w551 ol 5
Al (g5l B g Sglate a Sy JSi a5l aS aslas YOF S 00e Ve (gilwlas 5l sy 0.5 )18
Sl 5 sl ears g3l el aslas YOF 5l s e jlaslas ¥ Lo a S olo s sdo ol sl azsl
Gilwlas oles a s cils s o anl s e el S en Jelse lame 4 0,05 el it sle
U ol dte dadize sl )5 Lo 3l adg ((Gnd Sl ooy jo 15 )0 GlapmanilSe () j5-lake
o=l odg o jldle aslas ol aS ols o lis gl s (o p JLsd Gl aslos bawgs o3l g Y5 Dl
sl TNOF YYE alas 6l MIC oo )losl clale JBlas iovw o3l 10 0 ws o il Ly Lags 3l
38 95 s 51 i oSLT L IVl S e8 )8 Aot e e aS ol iy i (o 0, S
Lid goylgm0 o Lo aslas ansil sl codglio )51 ) sl asslol jo ail [ls asdllas 5,50 15 la =08
9 awlis 9 l_Q..\...HJ oo—sS 4_v)_>o Lng p_t).s] C_MJ)J 0D ul_m.s as MJ; O Hg—e (§Od0 ‘_gl_Q u}—")i ‘k5]5'1_“4
Cgz Ol a5 4 LB YYE YIVaslos g0 > 02 090 o YYF VIV VNS sl y o o le iy
Ot 38 S Ulgs sy i 101050905 5,5 aio Lgad lgie dy 35615 By me dy j0l8 SO e Ll casog B s
I Al S gy, 5l aS YV aslos il o8 iole;l bal )i jo |y aiin, el pilS SUsles YV aslos sy
Syl 99— semiiz O jao A A Ay o) Eol8l g ol eaillisy CenegiaS T guiligas L g 00
Los el ladoy ol ogs sald jlad Laolie o a s aiy, od, jiolidloaas lisas cs s |8

asld st‘ S 0 oot AS_: ub...c a uS_..:L‘)‘)‘ 6))5LM5 as ‘StlJu" )‘ 9 R S Ja-».?bo oD
G09S 59 sdee Jo—al 3l aS so ooliiwl OV game iS5 0y (6l ordo € ool e 1S 09l 0
Sz 5o adgl a5 s sloul Gdos (g ,o (Carri€ et al. 2024) cul 15 Jlasl (65,5lias o 5 SO

asbes Layl (6,550 i asllae ol a5l Blaal o iy o Ko o dizes Sl aal 5 00g 593 Blaal



10.

I1.

12.

13.

&Ll

Abrishmi, M.H. 1994. Iranian pistachio (historical knowledge). Academic publishing center.
669 P. (In Persian)

Agricultural Statistics for 2018-19: Crops (Volume 1), Statistics and Information Technology
Office, Deputy for Planning and Economics, Ministry of Agricultural Jihad (in Persian).

Al-Quwaie, D.A. 2024. The role of Streptomyces species in controlling plant diseases: a
comprehensive review. Australasian Plant Pathology, 53(1): 1-14.

Carrié, R., Smith, H.G. and Ekroos, J. 2024. Sensitivity to agricultural inputs and dispersal
limitation determine the response of arable plants to time since transition to organic
farming. Journal of Applied Ecology, 61 (6): 1227-1242.

Dhingra, O.D. and Sinclair, J.B. 1995. Basic plant pathology methods’. CRC Press: USA, pp:
287- 296, 390- 391.

Gill, P.R. and Warren, G.J. 1988. An iron —antagonized fungistatic agent that is not required for
iron assimilation from a fluorescent rhizosphere pseudomonad. Journal of Bacteriology, 170:
163-170.

Gulve R.M. and Deshmukh, A.M. 2011. Enzymatic activity of actinomycetes isolated from
marine sediments. Recent Research in Science and Technology, 3: 80-83.

Haghdel, M. 2005. Harmful nematodes of pistachio. Ministry of Agriculture, Agriculture research
and Education Organization. Iran Pistachio Researc Institute 34. 24 p. (In Persian)

KalantarZadeh, M and ShahidiBonjar, G.H and Rashid Farrokhi, P and Ghasemi, A. 2005.
Biological Control of Streptomyces scabies and S. acidiscabies, the Major Causal Agents of
Potato Common Scab in Iran by Use of Streptomyces Antagonists, 04th National Biotechnology

Congress of Iran, Kerman.

Meghni, N. and Shahidi Banjar, G.H. 2012. Evaluation of Streptomyces isolated from the soils
of Erzuyeh, Bardsir, Sirjan and Kerman cities in the biological control of Fusariosis disease of
crown and root of wheat. Thesis for obtaining a master’s degree in the field of plant pathology,
Shahid Bahonar University, Kerman. 73 p. (In Persian).

Mohammadi, A.H. and Haqdel, M. 2010. Strategic Document of Iran Pistachio Research,
Republic Publishing House, first edition, seventh section, 371-419. (In Persian)

Mohammadpour, V., Mosavian, M.T.H. and Etemadi, A. 2007. Determination of effective
diffusivity and activation energy of shelled pistachio by fluidized bed dryer. Iranian food science

and technology research journal, 2: 1-12.

Ogawa, J.M. and English, H. 1991. Diseases of temperate zone tree fruit and nut crop. University
of California, Division of Agriculture and Natural Resources. 461 p.

VP ¥ linoje s bi— 090 0 )losds — b g0 Sis )0 (501,15 b g}y



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

—
=

14.

15.

16.

17.

18.

Saadoun, 1., Al-Momani, F. and Elbeticha, A. 1999. Genetic determinants of active antibiotic-
producing soil Streptomycetes. The New Microbiologica, 22 (3): 233-239.

SaberiRiseh, R. Hajiegharari, B. Rohani, H. and Sharifi Tehrani, A. 2004. Effect of inoculums
density and substrate type on survival of Phytophthora drechsleri in pistachio orchards,
Rafsanjan. 50th International symposium on crop protection (Ghent Belgium). 167 p.

Saberi-Riseh, R., Sharifi-Tehrani, A., Khezri, M., Ahmadzadeh, M. and Nikkhah, M.J. 2006.
Study on biocontrol of Phytophthora citrophthora, the causal agent of pistachio gummosis.
Acta Horticulture (ISHS), 726: 627-630.

ShahidiBonjar, G.H., Fooladi, M.H. Mahdavi, M.J. and Shahghasi, A. 2004. Broadspectrim, a
novel antibacterial from Streptomyces sp. Biotechnology, 3: 126-130.

Sinclair, J.B. and Dhingra, O.D. 1995. Basic plant pathology methods. CRC press: USA. pp:
287-296: 390-391.



& 840 SS9 o5 s iR

Journal Of Applied Researches In NUTS

*

Plant-parasitic nematodes associated with almond trees in Sirjan city

Mahdieh Rostami'*, Farahnaz Jahanshahi Afshar?
!Assistant Professor, Department of Plant Pathology, Rafsanjan Branch, Islamic Azad University, Rafsanjan, Iran.

2Research Assistant Professor, Agricultural Zoology Research Department, Iranian Research Institute of Plant
Protection, Agricultural Research, Education and Extension Organization, Ministry of Agriculture-Jahad, Tehran,
Iran.

“Corresponding author:

MahdiehRostami@iau.ac.ir

Recieved:2024/11/25 Accepted:2025/2/17

Abstract

One of the nutritious and beneficial nuts for human health is almond, which has high economic impor-
Plant-parasitic nematodes (PPNs) are directly and indirectly one of the major causes tance in agriculture
In this study, in order to .in reducing the yield of agricultural products, especially fruit trees in the world
investigate the infection of almond orchards to parasitic nematodes in Sirjan city, some soil samples were
collected from rhizosphere of almond trees from different regions in this city. The nematodes were extract-
ed from the soil samples using two methods, centrifugal flotation-sieving and tray technique, fixed and
transferred to the anhydrous glycerin. After preparing permanent slides, the nematodes were studied using
a light microscopy and species identification was performed according to morphological and morphomet-
ric characteristics data in relevant valid references. In total, four important PPNs species were identified as
Zygotylenchus guevarai and Longidorus africanus ,Pratylenchus thornei ,bellow: Criconema mutabile
Due to the importance of agriculture in the region, occurrence of important PPNs such as needle nematode
(Longidorus), root lesion nematodes (Pratylenchus and Zygotylenchus) and ring nematode (Criconema),
it is necessary to monitor their population density in the studied gardens. In addition, the identified species
belong to the most important genera of the plant-parasitic nematodes which indicates the possibility of
their damage and requires appropriate control proceedings to prevent its further spread. Among the identi-
fied species, in order to confirm the traditional identification of Z. guevarai, this species was molecularly
studied using D2-D3 extension fragments of 28S rDNA. The obtained sequence of the species (recovered
from a soil sample in Amirabad, Sirjan city) was 100% identical to the sequences of the other populations
of Z. guevarai in the GenBank database

Keywords: Amirabad, Root lesion nematodes, Molecular identification, Needle and ring nematodes,
Nuts
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RSt

Rph

Rex

RV

Ran

RVan

Stylet length

Conus length

m

First body annulus width
Second body annulus width
MB

Pharynx length
Excretory pore

.Max. body diam

Tail length

7
376.3 + 20 (350-390)
12.9 1.2 (11-13)
41404 (3.84.5)
23.1 5.4 (18.0-28.8)
92.2 +0.6 (91.6-92.7)
112.7 2.1 (111-115)
16.3 0.6 (15-17)

28 +2.6 (26-31)

28.7 + 1.0 (29-30)
11.3+1.2(10-12)
7.7+ 0.6 (7-8)
2.7+1.5(1-4)

49.3 £2.9 (46-51)
40.3 £2.1 (38-42)
81.8 + 1.2 (80.4-82.6)
10.7 0.6 (10-11)

12

69.3 + 3.1 (66.0-71.9)
93.3 + 4 (89-97)

95.7 + 4 (91-98)

29.3 2.3 (28-32)

18 + 3.8 (14-21)
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n 5

L 661+77 (579-784)

a 38+3(35-41)

c 21.7+2.0 (19.5-24.0)
K 3.0+0.3 (2.5-3.3)

A% 74.0£1.5 (17.7-75.8)
Head height 2.1£0.2 (2.0-2.5)
Head width at base 8.0+0.5 (7.5-9.0)
Stylet 15.5+0.8 (15-17)
Conus 7.4+0.4 (7-8)

Median bulb from ant end
Excretory pore

Pharynx

Overlap

Anterior end to vulva
Body Width

Body width at anus

PUS

Tail

Vulva to anus

57.0+2.5 (54-60)
8946 (81-95)

491463 (415-585)
17.32.0 (14-19)
10.3+1.0 (9-11)
13.342.0 (11-16)
30.5+2.0 (28-33)
13449 (128-149)
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Zygotylenchus guevarai Tobar Jimenez, 1963) Braun and Loof, 1966) 445 -Y

L 98 bl il gz Ly sash by, oo US iy cpims L sty (5l 455 sl mgo clasion 5l 00ln clasino
59,5 sl b (gl ailgiwl acasd 08 p el (g5lg loass jame Slacial 10 i )0 (59,5 pyemml 0,033 dieS (59,5 5 0,5 slao S

4ol g5 bl s 4558 o) J5Sge i o S 5 (Sualsdyne sln lalis JLs an oeiz b
Blast) cly oz azet cl oot al)l s o o] Jlss a5 os Lol 28S IDNA a>b (s, 55e, 5 D-D,
JX261956.1,) Loz b blis jl asss len gl o0 Jlos aw L Jlgs ol ols s Jlgs ! sl = (Search
Z 555 o2 DD, sl Jlss el (identity) LSy 5 Slig vb ooy Voo s JQ917439.1, FI717823.1

Ll 0aol F Jgaz ;0 0T el ailaie )0 plols aiy, GBI, bl 5l 5l ool 5 5laex> guevarai

subcylindri-) ;4 slesl U oo 1)l Z. guevarai 545 Z. taomasinae 5 Z. natalensis «5g8 gs L auslio 1 1y
Cupressus sympervirens a_i, , S, bl SUs jl assS ol .cowl S0 L Laal o g oy s po 508 455598 0 .ol (cal
ool 4y 5 25 9 oS 5w a4y, B, bl ST L Loalsl sl ol 5o Sl ot i Lilbad o
B Jgoz) 0005 olawlis sUT ol ailate o ol aiy ) Bl bl SUs 5l 5> ool 0. (Loofetal., 1990)os »)l;5

SLT el ailais 5l eoal cway Zygotylenchus guevaraiasss ssls o ;3 v csu, sla ools ¥ Jau—s
(mean£sd (range JS_i a La ools plad 5 yeg See >, Lo o5lu]

n 4

L 622 + 65 (528-742)
a 25+2.5(23-28)

b 55+£0.4(4.9-6.7)
b 3.9+0.3(3.7-4.7)

c 18.1 £2.0 (15.5-21.0)
c 2.3+0.1(2.0-2.5)
VorT 62 +2 (62-64)
Stylet 17+0.7 (16.0-17.3)
MB 64 + 4 (62-68)
Secretory-excretory pore 97.5+£7.0(93-110)
Pharynx 110 £ 6 (100-120)
Overlapping 43 £5(35-53)
Head-vulva 389 + 44 (333-450)
V-a 200 £ 22 (187-232)
Tail 36 £4.0 (30-49)
Tail Annuli 20+2.0 (18-21)




Zygotylenchus guevarai 445 D,-D, a>U Jlg :¥ Jgus

CTTGCTGGTACCCGGACCGGTGGCATTGCTGTTCATTCTGGGTGTTCCCCCCATTGTGGGCATGH
GTTTTCGGGCTCGGGTGGGTGCCGAGCCGGTTGTCGGCGGCGGTCGCATGCGACACGTGCTGTGCH
CGTCGGTTCGGTCCTGCAAGAGCTCACTGTGCTCATTCTCGGTGTAAAAGCTGGTCATCTATCCGACH
CCGTCTTGAAACACGGACCAAGGAGTTTATCGTATGCGCGAGTCATTGGGCGTTCAAAACCCAAAGH
GCGCAATGAAAGTGAAGGTATCCGTACGGAGCCGACGTGCGATCTCGGACACTGCGGTGCACH
GAGCGCAGCATGGCCCCATTCTGACTGCTTGCAGTGGGGTGGCGGAAGAGCGTATGCGATGAGACH
CCGAAAGATGGTGAACTATTCCTGAGCAGGATG

oige A U el ailats 5l ool cway Zygotylenchus guevaraiasss sslas ol 3l s 95 oSy S glas ¥ IS

Longidorus africanus Merny, 1966 445 -¥

10 o) caslbro @Y g0 Gl JeS3eS C USi dn codad oS S 4 e 5l aim gl dilginl o teslae Wlias—ine
o=l oS B (S S b i 99,5 w4l ey See F LS B o Sty 4l 0 g ey e V390 o L
slasl Soop oS5 gole ail> molsl (g, L o ISt (gl aaeS Lasidal e o VY L Ve T (5,0 058 0 jmlaie
odf dlwd S)ls Jobo ytag,Sn Ve Lyl ol ol e e B g (s Sl iS5l S5t e j90 o
0,5 sl L U oy ysee po . oo e SIS STl dn 7,8 0 Job jame 1 0gac (5lg cojlasl pa adg) g0 5l Siie

L. conicaudoides 4555 )5 ps Lal .ol Longidorus conicaudoides «5s5 alin | 4565 (ol Sl Cme 1
5D JSi y0 a8 jehilen L. africanus a5s8 jo .ol oyl by, st o ;500 &jlae an g ol Gaome B, b g ya y0
L. belloi sl o as 555 alie 4565 90 L dnlio ;0 il Blo oS i o 50 5 Sl oiome Ciiy 0 p3 il 0aal
= Bl 9,0 olsgS e g L. belloi assS Ly aolin 10 5,5 50l555 po Jolie jo by, 5w o l)ls L. longicaudatus 4
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Al SLel o ailawlio 4565 ol .ol L. longicaudatus U aslie 1o 0aisS Jog, e po Jolie 10 (s5gS by, 5w)
L bl o oo Jlow s aglaie 5l ases ol 5l comans SO asdlas ol o .(Namjoo, 2011) s,ls Eod (S bl

o o olail L p0g Jlw 5 dblate ) el cawsy Longidorus africanus 45 ssle ol 3l xiw C3u,y sl 00ls .0 Jaus
(mean+tsd (range JSi 4 b ools pled § yiog,Ses
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n 6

(L (mm 3.5+0.4 (3.0-4.3)
a 88.4+7 (76-102)

b 10.2+1 (8.7-12)

c 82.3+£8 (68.7-97.3)
‘c 1.6+0.1 (1.4-1.8)
\% 48+1 (47-50)
Width of lip region 10£1 (9-12)
Pharynx 344+18 (315-367)
Odontostyle 76.5£1.5 (74-79)
Odontophore 50.5£2 (46-53)
Anterior end to guiding ring 26.5+1.2 (25-28)
Body width at guiding ring level 17.5+0.6 (16-18)
Body width at mid body 40.5+4.6 (35-53)
Body width at anus 26.5+£2.3 (23-31)
Tail 43+42.5 (38-48)
Body width at base of terminal bulb | 3243 (28-38)

oz slesl A L nog Jlive 5 ailate | ool cwas Longidorus africanus a5 osls of 3l g 95 oS g Sun pglas . F JSKmii
GegsSon Vo Lo il e b by oD sl 1O 45 85gol 5 clblial 5ol sl B gy
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Abstract

The common pistachio psyllid Agonoscena pistaciae (Hemiptera: Aphalaridae) is one of the most important
pests of pistachio trees. The damage of this pest is economic. The farmers use chemical insecticides to control
it. Regarding to the disadvantages of chemical insecticides, the finding of a safe, effective and natural method
to control pests is essential. The use of plant derivatives is one of the proposed methods to control of this pest.
Plant extracts play a safe and important role to control of this pest due to having secondary metabolites that have
insecticidal properties. Various plant extracts have been studied on Agonoscena pistaciae. The seed extracts of
Amygdalus scoparia L., Amygdalus communis L. var amara (DC.) focke and Prunus dulcis var amara, Carum
copticum L., Achillea millefolium L., Allium sativum L., Capsicum annuum L., Eucalyptus globulus Labil,
Azadirachta indica L., the leaves of Lawsonia inermis L., Citrus reticulate L., the leaves, stems and flowers
of Thymus vulgaris L., the leaves and flowers of Rosmarinus officinalis L., the seed of Ricinus communis L.,
and the leaves and flowers of Sophopra alopecuriodes L., the branches, leaves and flowers of Viola odorata,
Matricaria chamomilla L., Nerium oleander L., Rhazya stricta Decne (eshvarak), Cocos nucifera L., and the
seed and root of Rubia tinctorum L., Eruca sativa, Spinacia oleracea and Viola ignobilis are effective to control
of nymphs of common pistachio psyllid. Therefore, due to the fact that the inert ingredient of these biological
insecticides is effective on Agonoscena pistaciae, they are safer for the environment, natural enemies and
humans; on the other hand, they have a good price and they are biodegradable in the environment, they can
be a good substitute for chemical insecticides to control of this pest and are used as a tool in the integrated
management of Agonoscena pistaciae.

Key Words: Agonoscena pistaciae, Amygdalus scoparia, Azadirachta indica, Carum copticum, Plant extracts.
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Cbli> sla aaly ;0 oot L8 couas slo 1S codl a5 s .and Menkissoglu-Spiroudi, 2011)
doaz SLST o abs 5 oame b «SLST jo Cnglin dawgi o Lyl 5 yis solawl Lal s S o 550 plals
(Jeyasankar and; Ahmadi eta_& siwsS g Sy oo a ,de &5l g Bus ;8 Slog 290 4 Caow g
Jdo an LaoJld g 0,8 b ol )5 sla (2S edl 5l o, 5l oolaiwl 3ST oa al., 2012; Isman, 2000).
Cnio Byb jlais SLl s o L g ccnl oucds 208 a0l sl g s ) oo (59, (il Dl

(Ntalli oS ol 1) Lo 09,5 4o 4y gy sla (25 cdl o 5 iz goladl sla e ally o
| I W] R AVl a5 0 o mess Slgs cilags lejlw .and Menkissoglu-Spiroudi, 2011)
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solai_wl (ga> Ui 13 . (Khater, 2012) Wy oo amsgil SLST j5 pls 5 SLST sume ylsb e slo
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o i (558l 4y ol il Ay e A5 0as Wl (sln Ak s i sl 00, (slp
oy s i (e, LS Ui 25 o, tr (Elhag, 2000) ol sy, udy a5 ige st S
8l gl omlin 3500 LS 5 ool (Ahmadi et al., 2012) o, |15 4 sloand sl (2S o, L gl
Lo 2S cdl 350l oluS 5 o o (Isman, 2000) ol sais pglie Lyl 4 ol p i 4 S aiwn ol 2§
ade o ol odle Wg (e agd (e Djgo a9 0T (e S auie e el (LS sl S
s Lo ST Laisty 5 ociile ilise 5 g5iie anysil sla cdplio (gsl lalS ol il cdl oyyaia
o b Olyie ales Sl plels GloS 5 ol aiis Laaid 5 Joarepef sl dlaadsidls s (bl
Sl ped slazr Sz £g,-0 L ppojes 0,8 3l 5l an ol sle cJglie (Kazem and El-Shereif, 2010) o5
(Ntalli a_i o500 Lyl B ymn egiae JTsla a5 bl o pls L ol 5lace Lol aias solaul olals e bla>

and Menkissoglu-Spiroudi, 2011; Khater, 2012)

2L b S 0yl
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LaasglSIT daods vl o s 5 dla |28 5 Laalgilyn Juid augil sla codulino (ol ol sloog, 5 .0,lsLa o
o= ol g an Lals alule (Ntalli and Menkissoglu-Spiroudi, 2011) oz s oy5e - SLoS 5 g
oolawl a lisee LT Jolie o glds ol LS 5 ol 5l aS cwl oo adlid ol i SLLS 5 oo uSodgs
g e Fide o] 5l aS aiwe alS 4 S0 (S oleed p a5l alS sle iS o, i i sl asl
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ogdle .0 S od los Cnglie Lyl a coid Ol i g 0iiS o Joe (UGl O 50 4 s ls SUilge g L]
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2L oolg Sl Ve ay 3-lee (Sohail et al., 2012; Singh and Saratchandra, 2005) oL 455 Yoo+ 51 s
ol a8 o, i, Slay e e Jline ol 4y (Sohail et al., 2012) s s a5 o, > pls5 ol )l
<$] (Singh and Saratchandra, 2005) 55 o, Euphorbiaceae 5 Fabaceae Asteraceae sl a ooly sl
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Ol 5l 90 BT glaed jo s g oo 00l gt bkie OT Ly (5 pslaez g 4t 5l iy (2T slodiges
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aSlg oo g S o las 08, Ko soliul Pl lgie 4 ao 0 0 Jobl 5l lals 51 S5 e 5l (6,50 lac gl o
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Abstract

Pistachio is one of the nicotine products of high economic value and native to Iran and due to its excellent
quality among the producing countries, this product is of special importance. One of the main problems with
the production of nuts in the field of export of pistachios, its contamination is the production of aflatoxin poi-
son. In this regard, sampling of pistachio processing terminals was carried out in Rafsanjan. After isolating
the old fruit from healthy fruits, the specimens were transferred to the laboratory for three replications with
completely isolated. Oil percentage, protein percentage, total glucose, aflatoxin content, total microorganisms
count and mold and yeast count were measured at times 0, 2 and 4 months. The design of the selected factorial
design was completely randomized and SAS software was used for analysis of variance. The results of this
experiment show that the highest total number of mold and yeast count was observed in the treatment period
of 4 months and in the sample with the mirid bug and the lowest mold and yeast attributes with an average of
100 g/ g in healthy sample at zero time. On the other hand, the highest number of total microorganisms count
in the 4-month measurement period and in the sample with the age and the least trait of microorganisms in the
healthy sample at zero and the highest amount of aflatoxin in the treatment time of 4 months and in the sample
with mirid bug and the lowest trait was obtained in healthy samples at 2 months.

Keywords: Pest, Aflatoxin, Pistachio qualification, Kernel
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Abstract

Water is a limited but essential resource for human societies and the ecological system dependent on it,
and it is one of the important basic resources for the development of the country and the most important
factor of production in agriculture. The agricultural sector, as the largest consumer of water, faces the
challenge of producing more food with less water. Drought and reduced rainfall have the greatest impact
on this sector, and reduced production in this sector leads to increased losses in other economic sectors
and reduced income of production factors. Considering that drought and drought are natural and climatic
characteristics of Iran and the amount of rainfall in our country is on average close to one-third of the
world average, the production of pistachio in its main production centers faces the problem of water
shortage. The amount, frequency, and method of irrigation have a great impact on pistachio production.
On the other hand, the prevalence of diseases and pests that attack pistachio trees, the amount and quality
of crop, and the growth of the tree are all affected by the irrigation of the pistachio tree. Micro-irrigation
systems (surface drip irrigation, subsurface irrigation, and micro-sprinkler irrigation) are able to provide
irrigation water to the plant with full efficiency, provided that they are properly operated and managed. If
proper moisture is created and irrigation management is implemented, in addition to increasing tree tol-
erance, suitable conditions are provided for the activity of natural enemies, which reduces the population
of pistachio pests and increases pistachio crop production.

Keywords: Micro-irrigation systems, pest damage, drought, production reduction
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Abstract

In Iran, pistachio, as a strategic product, have a special place among agricultural products and account
for a major part of non-oil exports. Therefore, studying its various aspects is important. The use of
new methods in measuring substances in laboratory samples in recent years has caused a revolution
in biological sciences. One of these methods is the use of X-ray diffraction. Using this method, they
identify and measure particles and their distances. This article is especially important for heavy ele-
ments that are absorbed in small amounts in the plant but have a considerable effect on the biological
cycle. One of the advantages of this method is the speed, accuracy and simplicity in preparing the
samples The results of this experiment indicated that X-ray diffraction can be used as a diagnostic
method for the presence or absence of an element in a plant. It is also possible to confirm the presence
of crystals in a sample using this method The effect of zinc and iron elements individually or together
on the absorption and formation of silver crystals in the plant was another result of this experiment It
was found that zinc has a positive effect on the formation of silver particles, while iron did not affect
.this process

Keywords: pistachio, X-ray diffraction, heavy element, silver crystals
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File : D:\hamid yazdanpanah L.xsm Created : by Powdat
Title : This file has no Title
Diffract.: Transmission Monochrom. : Curved Germanium (111) Radiation : 1.54060 Cu Generator : 40 kV, 30 mA
Detector : Linear PSD / Moving / Moving Omega Scan Mode : Transmission
Range 1 : ZTheta(begin,end,step) =  10.000, 92,490, 0.010 60.0 sec/step Imax = 165 ( PSD Step 2.50 60.0 sec/step )
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Diffract.: Transmission Nonochrom. : Curved Germanium (111) Radiation : 1.54060 Cu Generator : 40 kV, 30 mk
Detector : Linear PSD / Moving / Moving Omega Scan Mode : Transmission
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