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Abstract
Pistachio is one of the most important horticultural products in Iran which its production
is always affected by biotic and abiotic limiting factors. Armillaria crown and root rot
caused by Armillaria mellea, is an important disease in pistachio orchards, which causes
the death of fertile trees. Control of the disease is difficult, costly and rarely successful.
Symptoms of the disease in shoots of affected trees includes yellowing, early defoliation,
sudden wilting, dieback of branches and reduction shoot growth. These symptoms,
together with the decay and browning of woody tissues and the formation of white to
creamy mycelial sheets in the roots and crown, as well as the observation of rhizomorphs
of the fungus, are sufficient evidence for definitive diagnosis of Armillaria crown and
root rot in pistachio trees. The infection process begins with the growth of hyphae or
rhizomorphs and their firm attachment to the surface of the roots. The pathogen uses a
combination of methods such as mechanical pressure, toxin production, and cell wall-
degrading enzymes to penetrate the root tissues. Successful control of the disease is
possible only by combining chemical, cultural, biological control methods and use of
resistant rootstocks and cultivars due to delay in diagnosis of the disease before the spread
of the pathogen in plant and soil and the appearance of symptoms, the presence of an
extensive network of rhizomorphs at a distance from the tree and deep in the soil and
formation of the mycelium beneath the plant bark or inside dead wood.

Key words: Honey fungus, Rhizomorph, Nut trees, Shoestring root-rot

>4 Corresponding author: ah-mohammadi@pri.ir
92


http://yujs.yu.ac.ir/pps/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=ah-mohammadi-ATSIGN-pri.ir&a_ordnum=353
http://dx.doi.org/10.52547/pps.11.2.92
https://dor.isc.ac/dor/20.1001.1.22519270.1401.11.2.10.4
http://yujs.yu.ac.ir/pps/article-1-353-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-28 ]

[ DOR: 20.1001.1.22519270.1401.11.2.10.4 ]

[ DOI: 10.52547/pps.11.2.92 ]

OhlSen 5 (goeme iy Sl ;0 a8sb g a2l Moyl (Fogy (55lem

Plant Pathology Science Vol.11(2), 2022

Sr9r0 o
Wy GLEL jo a8gb g aliny (b Doyl (Souwgy (5 low

e G & (iillgl e 0jate & Jad> degans & Geoe (i el
Olrind ) (65 ,5LiS s iy Shisel «Dliniod lojle ( GLEL pole Dliiod duge iy 0aSings, -
OIRS 85,0LS gy 9 Gheel «lidiod Glojle )9S (S0l S Slindon duwge =¥
Ol plonind; yas (Jg olSiils «(65,5laS 0aSils ( S 50lS 09,5 Y
VENYY iy IR RRTARYA R I
b g adn; 2oyl (T Glow 0T 1) £ (e o (edllylion o Joi | gomne
Doi: 10.2982/PPS.11.2.92 .1+ Y-2Y (1)) ol wlidicslogs LS iy (slagly 4o

ousS
0aiS 3gamma Jelge 55 o ol30m 1 a5 oS 009 lnl 53 (b DY guamme (2 oo | (S Ay
< Armillaria mellea 51 sl a9 a8gb ob Mo,l  Sowwg 0.5 0 41,8 0ai) 1l g 0035
S Solow (nl J5uS 058 o0 59l LSS e 5 S e sl a5 00 aiy SLEL 50 e (5o
S35 2 «68y5 Jols Do (i3 )0 pls plail o (Lo sladilis ablice paiie 5 o
lalas plabb oo gl plal ol als g bbasls SoSis pw ( SLSL (S eh pllnsg
o5 B s (G500b (segalne Do LSA5 (092 ladl (ad sloged 9 (Sorws Lol pen
oS Sz (S valel 7,8 (B)gegnly) adyjled caslive (rizres 5 a8l 5 aly; 0 K,
Jlail b (Fogll sl )3 andly oo dtan (L0 0 ady; 5 a8k b Do)l (S 4 Ml alad
wiile gla by, 5l oolatnl b 5 lowy g 9 00 £9,5 baaiy ) mhaw (59, baady jled g dus ) 0Soxe
IS oo Sghi Aoy L 4y Jolu o)lgs0 00iliS 4125 la 5l g S g adg (Sl Lid
S Glasl jo g o0 5l Hg0 Jolgd jo boaiy jles 5l 00 ud aSil D92 ¢ Lo (s )0 55U
Solow B3g0 J5uS &5 35800 Sl w0 y0 slacgr S0 g Sy ) Wpgalines (uile (45
iy Sl pslhe o5, 5 oy 5 ooliil 5 (5ol a2l oo LS cslast, el b L

sl
S Al (S s (6 LSS o5 G50 85095 ¢ e 7,6 i gudS (ESlg
doddlo

adgi g LS )l OYY ogu eSS ) b b )l ol (65,5LiS SV game (4 yioge 51 (SO ay

535S 50 65915, g iyt Dl jolo jo epe (s a5 (Ahmadi et al. 2021) aib oo o5 150 YAY
5,00 J13 osi e 5 o) eaiiSgame Jelse il Co o)lgen o Jgae ol adgr 0 o Lyl
aed  (2LS Glnlem Jelae Lis g Glpl jo iy adg caiS sgaone elge o yege

5 Jgtus oiwn g a-mohammadi@pri.ir

93


http://yujs.yu.ac.ir/pps/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=ah-mohammadi-ATSIGN-pri.ir&a_ordnum=353
http://dx.doi.org/10.52547/pps.11.2.92
https://dor.isc.ac/dor/20.1001.1.22519270.1401.11.2.10.4
http://yujs.yu.ac.ir/pps/article-1-353-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-28 ]

[ DOR: 20.1001.1.22519270.1401.11.2.10.4 ]

[ DOI: 10.52547/pps.11.2.92 ]

VOV Gl g e oV ale ool Jlo B ot s los il
Plant Pathology Science Vol.11(2), 2022

S Sy aile olas,lee (Esmailpour et al. 2020, Mohammadi and Haghdel 2006)

Ol iy Sl )3 (ool Caedl 5| (cashoniyy (F3p0% 5 (B T4k, slasiles (ol iy
! » ogde .(Esmaeilpour et al. 2016, Mohammadi and Haghdel 2010) sib o o955
sl sl )] la T (alysie 5 2l oS 4 asls lags o 5 5
o Sl Sl s badens 5l B0 Gl lan Grizen 5 Aty 5 aBsb aliesds SLe g
0duis )15 atan GEL 5l L 5 00g (55eS Cownl g (ST (glyls alndS o a5 gaigleans
Amirahmadi et al. 2006, Khorasani ) wiles S las (5 s Caosl o) lus olonl b 0g el caings

2012, Ershad 2009, Amanifar et al. 2019, Zamharir and Mirabolfathi 2011, et al.

o 9 Sye Sl o5 oad svmlin ol g Oledel (low (plo)S slagbiul jo winy slagl
Mohammadi and Haghdel 2020, Honarjoo et al. ) ¢l 00y0,8 9, § dllwais aiuy i,
S g iy IOSAMNS ,8  Sowwas (bl aty, 7,6 asle (6,55 slapl b s lew ol (2018
S Sewg (Sedaghati et al. 2009) sgi o aimlil o ddy, LadSan Sawwy g e g8
O i 45 009y Slez il b guz wags S5 alS slaaiss 5l b B0+ 5l b b D]
Devkota and ) 54 0 codlice w5 g daine Gble ;o wilise slogbpe jo o] & lus
LS50 51 6w V207 Jluo 5o 3L oodgl b Doyl Sowss ol ! 4o (Hammerschmidt 2020
s 199,540 oS LT (LS cploly s (2L bz o ((ISiz b5 5l s 5 s
Amirahmadi et ) oJTs; 3 yuzul Ul cainy 5 (Ershad 2009) 3, cge « M a5 Lix gla (g5
Ll o slolis A mellea ple jsbay o low Jole cldllan ol ales ,5 .038,5 [3,155 @l. 2006
5 £l g LK s ,e 51 Al borealis 4 A. gallica A. cepistipes Jols 55 (6,50 slaassS

(Asef et al. 2003) wloas o155 1!

ol
ing wiile (6)LSES 0ge iS850 ol eyl (Saws Jele (ptete 9 pelee
Mohammadi and Haghdel 2006, Sedaghati et ) «.ib . Armillaria mellea (vahl) P. kumm
e ) s @ 7,8 cpl dend axg oswlid oo 5 e ZB 26 L T, T 45 (al. 2009
Sl 0ol oolatwl Juue slae asmel 5V o3ly 51 s o] (5,10KaL j0 4S 009 7,8 laSadlS
353> (Basidiomycota, Agaricales, Physalacriaceae) Armillaria .= !, (Saber 1973)
A 51 oSt leasS pla g oud oy (xhad ©)jg0 & 435 B0 3500 Lol wodd (Byme 43S Ve
Heinzelmann et al. 2019, Devkota and) wlad, S5 18 L)l 0,00 (Se5eld
oS wiied 5 L] By 59,55 b DT sl e sloassS  oles Lo a5 .(Hammerschmidt 2020
Baumgartner et) wod oo (gl al> 1o )l (lime Sy g ala) poals (03,5 05lS 5l g
Armillaria senso stricto ,o So5eem pie slo S9!l (RNiZomorph) Laais, , 5424 .@al. 2011

94


http://dx.doi.org/10.52547/pps.11.2.92
https://dor.isc.ac/dor/20.1001.1.22519270.1401.11.2.10.4
http://yujs.yu.ac.ir/pps/article-1-353-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-28 ]

[ DOR: 20.1001.1.22519270.1401.11.2.10.4 ]

[ DOI: 10.52547/pps.11.2.92 ]

OhlSen 5 (goeme iy Sl ;0 a8sb g a2l Moyl (Fogy (55lem

Plant Pathology Science Vol.11(2), 2022

Loasle aiy ) g Jobo sz baaiy Lo jLSls o)lo S o 5 Jlan (ST, 10 cogeo il 45 009
Oles 1o 5 308 4 hile sloged Slaz loj 5o Wil Ky ATl yro oo iy U Sy (5 ka8
Mohammadi and Haghdel 2006, Devkota and Hammerschmidt ) wib o o 5 (glosed s
5 i leel [ Oy g 05,5 355 S (6t gl Yo B YO o o Goe boady Les (2020
BV G e ilisee sladisS o Loy, Ll (Job (5508 gl oo osmlive (650 il ¥t
Sy shws o0 5 A mellea slasSaMs .(Devkota and Hammerschmidt 2020) ool o o VY
9 Ot oo 4 a) dsbdl o g IS (ompe sload b el ol slal o a8 e0g udS a0y g
Sloged U 3,5 b lasSadls 5 (oMb )5 03 5 Gloz SlaSadS K, s 5 o0 ol rhanns
S (59, )0 SlogkB b 0)5 S5, naled g 03 sl SO 35 50 53 (sloged ST, 55 ye3 a5 Cunl
Sy sloged 4 ble 0,5 U awaw slaass glylo o, Seay b canl jaseis LB el &jg0 4
Q316 conels o lapganslh D ) JS8) wnilioe ab 53y ) 255 4 b il i ail> S5 L
i B 59,8 Loy )8 slajgenl ool Kojois )8 0l (sl gl 0355 5 009 JLail Y
5 Sydeie g wleS S B adshle Slapglace aitis Blad 5 Blo wina p S L S0
Adlige ) 03 Ygane 5 44 (g Wishs slopsalunss
Solow slaailis

ol g a4 2ler plail o atuy a8l gty oL el Sovun slaales S b 4
Lg sogoe 05 oS p plimdg; (b, 9 (Sopeh (oid SzsS daasldy SuSis s 5 0l
OES 50 abSas (A D JS2) 005 o bled Jpame (als g eagll cay0 5l send )3 (50,5
SO b5 (GSL S 50) (Sas i O g0 4 Sl (S g 0300 ;5 Lo 5l @dge 5o 55 Lo
Mohammadi and Haghdel 2006, Sedaghati et al. 2009, Esmaeilpour et al. ) ail = o5
w57 Plrodl 5 subs (Fargy Sl ko ol S5 5550 oot 51 L b oo ] 2,05 (2020
5 el Jad 5o Wgdise Shiyoiey 5 48,5 293 4 (il Sl osngy (257 Lol Sab oo
aBsb b g 4 LS jo latws Syge a4 (B O ISD) )8 e oSS do Sl g9,5 L
Mohammadi and Haghdel 2020, Mohammadi and ) wgis o sowlice (F) JS0) Mo oyl 5o
ehsdeid  Socus 5l Tl col See lsn pll 5 5 lem slaaslas .(Haghdel 2006
OMD (R )iy 9 (S gy (97ed (prailis saaliv Lol ayle azlge JSine b (5305) 4y 5 a8sbo
Oz g ($0b (segebime Dlio JoSi5 (2 )0 ol gladiy; g dsb 4l )0 g9z <4l
S gy gmh (aiS 4 e Wl e (G ) JSL) aBsb g ad) (55, ) adyle cvaline
(Mohammadi and Haghdel 2020) 55 5 4y, g a8sb oL s,

95


http://dx.doi.org/10.52547/pps.11.2.92
https://dor.isc.ac/dor/20.1001.1.22519270.1401.11.2.10.4
http://yujs.yu.ac.ir/pps/article-1-353-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-28 ]

[ DOR: 20.1001.1.22519270.1401.11.2.10.4 ]

[ DOI: 10.52547/pps.11.2.92 ]

V) Gl 5 ke oV sl el JLo AL bl lonm b
Plant Pathology Science Vol.11(2), 2022

Slxas -D, C C)lﬁ g)lss.n.\;)l.a L o‘).o@ aly;y g dﬁ}.'a £ <8l G?My -B 009.” Lwewe)
—F Armillaria mellea o, 505 5L -Eoog 5 10 Gz § gy o dwis JS S 500b o gudicn

039l L3 j0 Cewgy 53, 7,6 adu b Sz -G Armillaria mellea e slacSads 51 sloogs

Figure 1. symptoms of Armillaria crown and root rot in pistachio trees, A- Drying of
infected pistachio tree, B- Crown and root wood tissue rot with fungal basidiocarp,C,D-
White fan-shaped mycelial between the bark and wood of infected tree, E- Basidiocarp
of Armillaria mellea, F-Mass of honey caps of A.mellea,G-Fungal rhizomorph on infected
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