Sled eled 22 W Ol paled Sy 5 alme
1388

3 &l o5 N sl sl Jule Alternaria alternata i S 5 5 48 ( odiS ow ) 5
Ol o LS o 0 gy S 2 53 oo (S sy

S8 Ay e e el Tl g 5 g s
rld 09,5 (Sl 55T o8l g (6 !
olid e 058 (Jled O Aty oSl 3151 oK1 (O g5
A slelen 5 ST i D5k Ol b gl 5 (555058 Skt 5 o 55l
871521 : s 4 e 85/6/15 sl s e

oS>

o35 4 (Brown spot) (sl e 53 a3 (golew il o0 Olgz 53 S 1o g lslew Jelse 5 S Alternaria alternata B
lelen alaz 51 J56 O sl S 0 g00 53 Lo suasen (Black 101) sl (S sy (55l 5 sl T Sl g 5 S s
Opl dlad LS jo 53 (5343 sl 3o oo 5 4l 5 S ool Gl s 5 il 0l sl LU AT 26 s 4 oS 03
s, o0 5 Pl sl oses 5 SSL 5 Ve sl LS e pBl Slew 5 Il sls LS ) cpl 53 Sl 0 S
2x2 30 Slabad 4 s @ sas ks Jame olleT 4 5 (sosl mer Ol Jled (5Ll 3 o pSS il ol 53 ol O el
S g A el ST S gl U eSS 3 S o Slied Bl 55 Aoys 3 ST U L 5 s ooy By e e
Gl 0503 3 oals i g Mo by (6,0 Sels St sladl S5 L s 5 sm3 (501 Gl 4 5 Sl s SaS w4yl (6, K
5> B 35k el o e 48 315 0L (S5 5L pn Slalllan 23S 13 s 350 00 S S s Sn b sk esle]
Ay 3l e (appresorium) S LSS Oy 5 03 ga0 35 45 sl o8 Gl ol sy alse gls 655, Olsee sl
b 0505 4 55 b ) cpl Dbl 1 e s S w3ss 25 Sl )y 5 ekl alse sls S35 w1y 05 S s
S Jm 358 o e 5 Ll SomenS a5l Jabe sla o)lps g B0 4 e s Dol engad 358 S e
Slszme o5 ls Jlazml Gl cl o503 S5 358 DS 0 00 Sy 5 S (i F e 4 D50 4 (200 b A
T8 Gl amy (S8 el 5 58 S s edilail D LS e 0 Sy lopase 5 S, iy Gl S

A azals LG T

36 0 gt oo St sy oS 5o (51585 450 0 o 536 AT s i s Sn 1S 5l 31

adehpour @ yahoo.com: s 2SIl oy 09113548955 ¢ aled 145 1 J st ok 5 ¥

PRV
Lbs Slesley Wy 5 Sl OLLS e Sl L Sl o3, 4 Ghaze (Alternaria spp.) LG 31
(19}17)>)1>W}J,Lﬂu\>;a;}~ C*’U")JJ‘J)‘ a%}g)f &L@o«\v} )\é}uﬁjb

P - Ry . . el L
L sl e Alternaria tenuis 5 4,5 L L6 A1 o 2 3l S AaS sl il Sl b

Wy ol Jol Sus &5 edd e A alternata F ol 25 (o D o el o (25500 Sl

161



e ol ole 22 s

Oyl polid g 5 ales

ober o8 93 b 68 15 9 Olpe 4 oS ol slgiiy
5l Ol & 4 S| s S o ss (Pathotype)
Jzﬂ"\f'- )50 g Lelcl OJ)&QJ. dm\ JLM L«"l‘

Corye O BSoss 5 UL s ) osed U (S la
e)@;éu&qu‘\}(9)6>e&:;aﬂ)3ﬂ&ﬂ)
‘( u E) L..ﬂ.“ 1—J.§.Z> e)}a.l eJ}ﬂ C.,&L: C\ﬁ-ﬂ DL «_<4.) 6‘
(6) ol sl ford S5k Ol 2 3 (Solew cn)
53 Sy bl i Sl g D6 Shws gobey
s (Citrus limon) s 5 sad o500 S5 oW1
JK2) o35 Coenl Sl (Navel orange) ;156 W
ol s 58 Sl 5l S ese i 4 S12
(Pre and <3ls 5 5l das 5 |3 sl sl Clj;l BN

(20 57) ol odal Jles 4 LS« Post harvest)

@Lfﬂc)‘—‘ﬁd"j-é-;“gé)kﬁ:%”l_p

1388

5k s el UK o el Sl g

(Nees et al 1816) ol 0551 2

5 (Brown spot) SK,U ¢l o5 4 (golaw ls
53 (Black 10t) O sunsl JW 5 0500 U ol Sev sy

(9) 54 0k osls el Al citri 458 4 1

1381 5 1379 s 5> oy © 5 oLyl o
o Lol Sy 5 S50 Gl 0568 oS0 Sleplan
Sl o,\i;; &)‘;Aclﬂ'l J.ALF L J_’L: QMU JL&Jﬂ

.4 52

Sl gzt (i (pl 53 i 0 OB @ ax S L
fpy ol Sy Dot el OF by i
ploges 5ol 85 Sppo ir b sl 5 b
Sl s WSl (85 )15 e 5 S g5 Ll
f3osn ol 4 ey bocad sl gy aibida
oS 5 SSE Gl el Lo 5 ($3Ax3s Sl 2
Sl oy 21 53 5 a8 S Oypo plew bels 53 ol
(B ole s a Sl 4 g bl sld iz
Al s W5 Giay S 8-45x 4-12) 5 S
o A IPTNPA R PP RGeS
o3l 13 Aalternata 55 ;5 15 Jole 55 | (ol

Q21) wl

SLUAT e £58 5550 53 a8 8 &g Sladlls 3
Solo sbml DS e (65 & S el 3 s e
Slrobea Jolo 3 bl Sy Olio st Ll 63 5al
3o SIS 4 At s Sy 5 @l oy S
S w3308 by ol opl 55 e sao s S hsl
W sy Q)50 5 o gl b alis gl ool
s 1) was esls 13 Aalternata 55 s Jole 5> 2

12

wals 3 mi dpslee Jele 5o ol B CSU 33

Blod fead 5 Sl 035 T ol sle 0505 5 Sl



el oyles 22 s

Ol gl o3 el

less, 5 3l ge

el 5 LA 26w sl s e sla o 5 LS
2 Opesls B 5 (SSOU Ve el LS
k;\.:a 2 S 9l )‘ a 0 40 e)Uu‘) g_)’l.’g' alises J}‘j‘
}u.vl.{ﬁ LQLPL)l 1384 JL.«J)J (e.L:\.u) L;Lh axALoJS.A
iz o Kilesl 4 5 551 o ol el el
ol b sladad laie O U (gpdzd 51w s S
3 T 68 L 5 ags s ges 5l 2o e 22 550
76 5 0075

U oaw 5l o i ol dose s cslb 664 o

4 pH = Olend 3L s Aoy
«Dlad BL L el Col gla gl g pined U ler
oy 125 st s el SaS 4, ol eSS s
el by > cola 4 62 ey L g5 Olea s
sdiul 3l Sl 5l eslizad bl 4 ped 4yl 0 2
ol (IS 53 100 5 95 .70 (50, 35) Ut
Jb L (Stube) o pasie oSl L3 Ok 5l g
SEM) o, 55 2801 58y S b 5 o0ls ity S
3 sz 3550 (80 kv) LEO 4355 ZIESS  Jue (
S Jsltze Glgdg) 3l oslinad b 05 (slgmy 23 S
bl (s S 5 s Sledy w8 b (S5 s
5 dslize sleds, S8 4 Gl pel K 5 ol
Sl pSe ZIBSS )5 slgsSws Koo 58 b s
Sl A e aw L aw Bl bl s s
(5 3B Sadll bl 5 Gl 5B (SsilT sl
o S Gy 50 Sl bl s s 1SS

B)es s s

CoSes S el pll Sl 51 Lol sla Bl
@S s e 0l (M) sy 5 (SEM) o, Sy Sl
-8 s Jsb ) S5 Lok AT (Lshpaus) sl
3 sk sl eles b 5 (e See 12-4 5 2545
sPakS e (o5 A3 K) il s e

163

1388

b S50 (Black 10t)J50 O gsls GU ol Sy 1 2 IS5

Qnﬂl:};d}ﬁ.: :jﬂﬁw;w\}

Gt 53 b Opeels I 050 S5y b Sy
S oo se ol 5 Laulgl 51 adls el O30
S e sy sl 5 ks 5l e g edd DL 55 0 g
Sds Sl gy S asd e DLl s e

bl s B S S5k K8 5 Solen 52 en
g Ol 53 0556 LS e s LU AT 26 Ss
5 Leslew cnl 3050 03 25250 DML 5 sl 4 S
4 D)l o35 5588 Jlad 5 So I 218 4 2500
358 BAS Wy 5l S Sl Ol s 4 (10
pde 5 WSl se g 5 S g0l ol SRS
ol RS Gl el Sl (gles 4 51 BT
Oeed a el edeld G 4 508 el o L oles
SlasSes S Sl olial Lol fags s s
Sl 03,8 A (LM) s, 5 (SEM)e S 55 Tl
Al s ogn 5 WS 0 s Sa iy, LT K& 0
J36 gl I, o 0 5 cmm (SO0 5 Ve o3,
losat ol 258 Jlp 5 add asis

335 et sty B 2S 5 550 sl



el oyles 22 s

!

sl sl W, Gab 5l Ol

6Lﬁ®)j)cﬂjjl>uut}s/4)\46uo_xﬂw_ﬁch.u))
(L dg)y) 55 sla gl &S Cils 52y (530 ddnan

(7—‘_}&2)4“5&;}@&0%@&}@\)\

164

1388

LSl s o S8 (Sla) el 245 Jler
5O gl e WS ) 2 e St
ok sl Sl s e o s ose Sy
— S8 Wls e besle Sl oS 5551 e s s |

(o illd

S S osl B gl A WS
sl &35, A Joe 315 63 S A3, (appresorium)
(5 JS) 3505 358 S 2 S LBl 4 2l
Sl s L OIS o 1 B sls 5
(o5 =I5 L35 3,55 1S

ol oS e S b leBl o b a
b o Ll 5 ke (SonnS oa 5l Johe s
(6 S

YAY .

4
‘ .
o &

byos TS 2 pedas 31 0l It LU AT 256 (gleSa sl 3 - IS

o s b sy
——.7 -

[N ; y
LB AT 206 s 51 o0 s 83 G185 Son o 3= U



e ol ole 22 s

Oyl polid g 5 ales

O sl s s (o s I8 - K2 6s S 550
LoobAl 205 s amy (s a8l 5208 6 g 3 Oles

LS 00y sy 5 WS 5 e 5 Sla anS 055 &

Al o LU AT 26 LSl Slelerl @ by o o5

031 Ugals U ailate 1oy s S S Saie 8- K2
L slepes LS5 5 LG AT

o

'\"ﬁ—:

7&""‘

]

3

S8 5 gy o S sy adlas o 9 - S
s gl ansS b S

165

1388

= &\ %
)‘J_JBA\_.”{):}_M)‘A)&JJJIQ g_eljf)fi._.»us—‘)g.&

Ol il & G 5 b 5l S pus

S 6l el B e S S G S 6 - S
Sy s LB AT 28 s 5l e sled ke 31 s
il

R S
Bl

. B

Chan gls S35 252 S S5 S IS5 S T - IS

Soba (nl Gusbsl ey 358 5 g Do sy v o

0 gm0 A U Jwﬂ@&]dlﬂdﬂcdwudmﬂ):



e ol ole 22 s

Oyl polid g 5 ales

Sk o phS o Gl eSS
335 o Wk 385 o Sl oo
) wnals (g3 gdeme L5 L adls Bas

A3 512 01 o,les

Gk S 0 g0 b S mhan 1 51 F
b gl Wi, Loy esles 8L Ll Lol ais
“i'"““ .Ojﬂwﬁl-““*“i)“sc“:b)ﬁ}

(14 JK.:.) Ll es S Ay S

&

&.;H.

B gff BE) ol odalie LL)LJZ}T G)G (_;)Lw cJ}ﬂ .L.:TJﬁ

> Acassiae 7,6 « Sl s Sl S o 0

(22) wib - Cowpea

.?‘. -
i e O ¢
Aﬁdﬁkpo)& @;J&)\ t._éljfjji:p :11—

e
LU AT 2,6 4 as )

S S5 S

Uz @M;ﬁ”)u,ﬂi,;ﬂ@&ﬂdmlz-
aibaie = 1 Olsl 0 (gbs s b 0 055 S5 il G)u‘“.;’}ﬂ
HL-“LM—ZHL“‘?UJ 234l o 50 K355 dla b

S8 sl 4wy, oLl L

166

1388

y L1 L ¥ A
e H I LY

21 S gl i S Ml e e 95 S

i Sl S s b an Sa pde 5 LU AT

Sla 655 b Sla b 3T Sl o3 1 Sy o

gi.gr.;.a ol odalin J)‘_},a BE S Sl S48 ﬁ)@

(10 JS2) w3502 55 il

s 88 Sl 5l S S GlS 5 S 10— IS
Al ,J,_gl:_fﬁdw);@;uﬂ@u,;

S b il

5SS, adlaie) o301 (sla 6o 5 L Bl S ala
:Jﬁgicﬁéj&lédb;ﬁmdbb(ﬁ bl dla
S bl e Sy 4 K e -1
)J}ééﬂwb)\ﬁ}}é)f&flﬁ@l))&é}w
.JJ\A:éjc.:{)'\Aﬁk;ﬂwl
MJ‘JJLAMJAS&)J))ULQLM —2
0505 4 o demy DLl Sl can 5035 05

e s opl 5l g 038 358 S Jbse 3L



el oyles 22 s

Ol gl ool s e

(8) 251 smmer DLEHIE Ll s 555 Joen 5l s a
Sb 5 S sl sk Ol Sl ey s
JSE 0sdy KilS e by iS5l aBl AU
Sl b s sk o) bt (S82) Lysey
Oy SLIS L mls cnl & K38 osee b S Jdsse

22) ctls illas 2003 Jlo 5 O lSen 5 S o8

0553 4 LU AT oty oiies 2 b aodiiene 348
O g D) S 1SK25 05 Olse slel
2 Sol bl gl SKix spzs oS s cnl sk
(A8 5 11) ol o355 (555 0L sl

Jlo 5o UL 5 S5 05 0y SlalS L oasl
2003 Jlo 55 s 5 ssm SLENS L s sees 2003
22,21) 55 oslie

gy S 5 358 e 53 S5 S5 Sl 55
e baml sl Gleple & ol sias 0L s
5 KLy laalie b mls cpl o 4, o 5l 200

(22) 55 st gz 5
&Balﬁjldﬁijdu@@uw)%brw
Ly odilssl Sl 5 sy s 4 Vot sy ax g
o35 b anS opl 3 pmge Sl DS 5 s b )
S e 53 s Sl Sl Gl e
g8 ol b as a5 S S5 Sl s S5
Aol 5l s sl ) Bl e e s 2
Oal dled SlSe 53 LUAT 2,6 sl eyl

il

Sty Solew 585 (1381 e 215 5 e s pnr 50 sshe-2
Gt 3 sl sl JE g (Ll Sihies) ol

167

1388

G Lo 3l dan 45 b pan o)l e T ey il
S o A D G 1 by sS (SS

et
S5,

L‘o:ﬁﬁjéww% [)}ﬂw‘guw)ﬁ

ol s sle W LU AT 26 lpdeS 4 Ly
gfj.v cb.w DLl ‘;JL.GJ SAALS &W}‘ )Jb ‘!J.;M L”
ol o3 sl s 4 dalpd bl A5S e syl

J9 1987 Ul 53 sy 5 Kby wliyl S b
otel Gl 5 4 s 5k 4 LIS e oSS
el 8l sl b asss Gk Sl el L s s sl
S R 3 Al ash S S s

cl.:.a
SleSss ¢l amlie oy (1384) Jailee 5l 55y o1

AU AT 25 51658 55 5SS 5 om0 ol S
Slidos rj-Lo A1y ol NEINCEEN SFS5 0,83



el oyles 22 s

S slew Jole Alternaria citri g 1379 . 0L sag—4

Ol (oSS 3 Van o3, il (S50 LU AT (o) o

SSi5alS o XS s lgr SVl aod 0Lk
324 divew Ol

Ol !

5-Akimatsu K; Peever T.L; and Timmer L.W.
(2003). Molecular, ecological and evolutionary
approaches to understanding Alternaria diseases
of citrus. Molecular Plant Pathology. 4(6)435-
446.

6-Bartholomew, E.T. (1926) Alternaria rot of
lemons. Cal. Agri. Exp. Sta. Bull. 408, 32pp.

7-Benhamou Nicole (2004). Potential of the
mycoparasite verticullium levanii,to protect
citrus fruit against Penicillium digitatum,the
causal agent of green mold.Acomparison with
the effect of chitosan. The American
phytopathological society. 94(7): 693-705.

8-Blodgett J.T. (2002). Infection colonization and
diseases of Amarantus hybridus leaves by the
Alternaria tenuissima group. The American
phytopathological society. 1199-1205.

9-Brown, G.E. and McCornack, A.A. (1972). Decay
caused by Alternaria citri. Florida citrus fruit.
Plant Dis. Rep. 56, 909-912.

10-Golmohammadi M,M. Andrew T.L. Peever A.
peer and L.W.Timmer (2005). First report of
brown spot of minneola and page tangelo and
fortune tangerine caused by Alternaria alternata
in iran.BSPP new disease report 12 (August
2005)-Jan 2006. published online

11-Hatzipas P, Kalosaka k; Dara A. and Christias.
(2002). Spore germination and appressorium
formation in the entomopathogenic Alternaria
alternata . Mycol.res (11):1349-1359.

12-Kiely, T.B. (1964). Brown spot of Emperor
mandaria. Agric. Gaz., Feb, 20:854-856.

13-Mimms C W. Royers M A, van Dyke CG (1997).
Ultrastructure  of coindia and conidium
germination in the plant pothogenic Fumgus

Altrnaria cassiae .Canadian journal-of botony.
75:252-260.

168

1388

Ol Sapals o &S peasil OVl asdtioldsk
235 wirmw

Foet 3 53 8 8 Koo 137900 0dly my 3 5 I a3
279 50T Shlasl (o5 5 oS CsSus S 3 K
o

14-Peever;T.L.,G.Su,L.Carpenter-Boggs, and L.W.
Timmer.(2004). Molecular systematics of citrus
—associated Alternaria spp. Mycology.96:119-
134

15-Pierce, N.B.(1902). Black rot of oranges.
Botanical Gazette3334-2354.

16-Roger, J.M., and Earle, F.S. (1917) A simple
and effective method of protecting citrus fruits
against stem-end rot. Phytopathology 7:361-367

17-Rotem J(1996)The Genus
American phytopathological
;Minnesta usa)

18-Slavov, S. Mayama, S. & tanassov A. (2004).
Some aspects of epidemiology of Alternaria
alternata Tobacco pathotype. Biotechnol &
biotechnol. Eq. 85-89

19-Thomma, B.P.H.J. (2003). Alternaria spp.: from
general saprophyte to specific parasite.
Molecular Plant Pathology .4(4):225-236

20-Timmer, L.w., (1999). Diseases of fruit and
foliage.in citrus health management
(L.W.Timmer, L.W. Duncan, eds.), APS press,
st. Paul, MN, USA. 107-115

21-Timmer L.W.; Peever T.L; Slel, Z. and Akimitsu
;K. (2003) Alternaria diseases of citrus-Novel
pathosystem. Phytopatholol. Mditerr. 42.3-15

Alternaria (the
sociaty ,st. paul

22-van Den Berg.V,Areling.T.A.S. and S.Lventer
(2003) Infection studios of Alternaria cassiae on
cowpea. austrulasian plant pathology. 32-33-38

23-van Dyke CG ,Trigino T.N (1987) Light and
scanning microscopy of the interaction of the
biocontrol fungus Alternaria  cassiae with
sicklepod (cassia obtuslfolia). Canadian journal
of plant phatology .9.230-235



Sled eled 22 W Ol paled Sy 5 alme
1388

Study on Germination,Penetration and Development of Alternaria
alternata,Causal Agent of Brown spot and Black rot Diseases, on
Citrus Leaves and Fruits in North of Iran

Dehpour Joybari AAL, Majd A.2 and Alavi S.V.}
! Biology Dept., Islamic Azad University, Ghaemshahr, LR. of IRAN
? Biology Dept., Islamic Azad University, North branch, Tehran, LR. of IRAN
3 Plant Pests and Diseases, Mazandaran Agricultural Research Center, Sari, L.LR. of IRAN

Abstract

Alternaria fungi causes two different diseases on citrus in Mazandaran province , North

of Iran: Alternaria brown spot of tangerines and their hybrids, and Alternaria black rot
of the Navel orange fruits .In this study,infected tissues collected from infected
leaves,fruits and young stems of the plants. The tissues were cuted to (2x2 mm) pieces
and fixed over night at gluteraldehyde and phosphate buffer, post fixation was done
with osmium tetroxide,after lyophilization,the specimens were coated with gold and
then studied using a SEM(LEO 435). Multiple germ-tubes developed randomly from
each conidium and grew in any direction across the leaf and fruit skin surfaces .The

hyphal penetration in the plant surface, whether directly through the epidermis or via

stomata occureed with or without the appressoria formation. The present study showed
that occurrence of the infection was through stomata and direct penetration. Hyphal

penetration continued through of the substomata cavity, and then some of hyphal
branches grew in the intercellular space of mesophyll tissue. The hyphal products,

specially toxins(HST and NHST), caused cell and cell wall damages. None of the

hyphal branches were penetrated in to oil glands of the leaves and specially of the fruits.
Based on the observations, the oil gland componements have had inhibitor roles on the
hyphal penetration and development.

Keywords: Alternaria alternata, Citrus, Electron microscopy, citrus Brown

Spot,Thomson Navel Black rot
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