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Kingdom: Chromista
Division: Oomycota
Class: Oomycetes
Order: Pythiales
Family: Pythiaceae
Genus: Phytophthora
Species: P infestans

Disease symptoms 2! ol el

“og It ] Tyl 1 ity W SOl ] gl Ly pblabll jlSy G5y lysh Tpleo] Fas
= 331 e L8108 ppio b &S (a6 b3 ol oLl LoV IS 15] L Lphogady el any Loyl
Ll T = Y s Dlall Byuldl g 5 Ggedl

i JSs B st e bl 8 1 ae Y1 e Lol (el ekt § STl SLLA Llof e
dats) iy a5 8 iyt 4B 5f Bl e Bals o s = o0y e iy ) ool Rl
a6 oLl pan 3 Gl s Dla Ly By siall ,a3 31 51 sole )i om0l 35l Tyl Ao
Lo Bylyy Jly 0o Lewlio Bgyb 355 ey (Fig2) cllly Lgsimasl i) L3y Byl wullS Llalt 3,5 Y0
SLSYy Jalgadl 08 5)ls il Blya o8 paul by byl (il mb i e yelagy hill 3,2,
labdl Bl eha5g LIS 51,930 ks 9% 389 . Gy s 3 BBl Sapa 1 LloYl 3y . Juihald Laanil g =3I
wcindy 35 3 oSl Gl st ] il ode Jaas el g2t B LT L ially B,LallS

sl Q) ol oo Glo Yl 3559 390 Soloy () ol IS8 Tabiiia yab a5 GL Lbof U | B
2955 Aenil el ST Uil Lolo] (8 g 0 S s Sz ARELS Lpso Ll Ty il 0l il
.(Fig 3y 3lys¥ Llo| oo 220Ul Lualye¥i WLSYI o Jgbl Bal 5908 juus

eIl Ilas! oS s UL g8 5,81l 408 e Wi Lol glatg slyandly sl i) HLadll (501 138 oy
c sl gl Salt glll 350 Dlall gbUL Bl JS sl by Llo¥l p8505 Lke il o o Ll
Sgb ) aes sie Laigl) jgtanall __,w,_;ecumsmgujmmoswhich_au bl Luoud
.(Fig 4y Fig 5) Gl g (S 2kl iy ¥ Jalgadl gy lall ol (Lo ol oy e

S 038 oSy gl Sl 0300 Llalt GBULL ¢alisy Llall JLill e Lygsls LSS 335 a3y
Lkedl Ly Lie

ﬁ‘ A il lolalal] ot yal £




Favourable conditions for disease spread & i yLaldi¥ duuwlill g yoall

s by B0 831 o ye Lly SLamY aamadl Jalall o3 pblaball by Abusat Lygadt Coy bl
BN ol Bl LS Dyshyy (BTAS —) YA T o Ley Byl Ry 4l Ll pLiT L= Ll
rleall 3,8 B diuis L5l ol pbE ey ae (3708 —£0) 27V 0 =V o LSl daa Byl JUW 5 sy
wobed gl (55 gl s o8 3 U

ol G T jally (L3708 —08) pT10 Y Gy Lo gl Sl by A Al o 2 a1 s
by 09352 03,11 gy Dolo Wl rgam 18 Gl Yy asiey L (GTVO —Ve) p'YT =¥ s LY e
(VL -VY) pIYE -y e

Lty I LS b1 05y e Ll igamy Lo Lty Taaily g i) LSS 251 0,8 0511 Lbly Lof
el o = g SSY YN e Ga i L gk gy (Ve —10) YN VA e byl ys e 8,38 8
Toghyr VY =A ) Ty plr o2l ype o3 oS oy TV ¢ Tl gy Laisll o) ol s 2 s
clebo ¥ =y e 23 5 Rty (B'0t) p VY Loyl pdladl gusST JAN Bt Ly (ST 5T S ymia dan
pladl 03a a aghyar JS . Joponity Lyglol siisg oS5 g3 Sl pld 3 36 B it )] !
3 Ll L LoYl @oasd) JSW) 3555y Appressorium L ys s ply ] Dl onpSsy colsYl (38ay L Loyanll
CRP PRCA B W NPCON TR P STV [y JE AT O VS SR IPS S SR TR PEN SRt
(YY) Y oay LA (AN Bl e ye e Loade dolu $A A B 3 2l gl S G

Disease cycle gl 23

Gl Rlall publbdl by Sl 8 6% Boleg polhl o el by (S o> Jile Jf Judbll gling
oS &yt 8 A sy ol Lgisly) 3 llg Lolalt Uyl o2 olasdl any Tyt 5 ey of Lglyyonas
p bl 2y Lol e G 3,801 s i JUOE gl 8 Lo Jy 31 yaall om0y o Sy el
gsradl curady Sl aad elyglly LIS 2 31 Lol s S1 luSY1 Uy Lag o lism gaiiy iyt 3 oy
— Ll gf Bl gy s ST gl deb Bailyen 31 LS sa i of Sy —pb Lt il (5 i
31 pay e b gl ke ] L] A slele I w5 olindl gl L) ol 313 e el il g
bV e an laua (31,eY1 03 iy pLl § T aay ke S Lol Yl by Dl s

ol adf sl (8 g0 11 el 3 2y gia B0 Koy gl Sy 000 Tpalidl g 01 35 ey
B8 Lan) Bpaall Ly Sl Dl tdl gty Wl 3355 58801 030 L2 gt Jalyd) 55
5B 5,11 5,90 oy

S 0d L Lo WS Lilas3l Wl e AL g 5551 Syl Joidbilly 5 gaall jroa 655 )
o Bagrslly J WL Juoload! Ll 3 Jadbll aagy 385 L Las) 1 pslpll oo 8,501 Lle i)l B
Mgl oLy L] ooy oy €1

{o A jaill gloladall yot al ﬁ




Control dsglatf

= ey i pblebll Jyams e 501 13s e L SN E ol Lo jles ol Pl

el e Toglis SUoal Gl b plean¥ly gyl slaSly Lo glondl Koglill as Sl sl 3l
Practical cultures s’y Slstaadl ¥yl

ol st gl bl i pblalally Lgiiolyy bl Jgiadl oo OIeY1 oy Lmy pblabll Jia Ll —
N ENRI0]

Syl B Luoled! Ll 13 fEadl Ll - Y

il Jand Zeghill Loty pblablly Gubladt Jrolow Ll dagll Sublh) i,1,_<i O palsal = v
g il pasg o8 Y Gonl (A1 51 Gyadly Lof Aeh3t B 23 pblabll Ji go ol Sagglly o500
BRI P

ol i Sl Lol Dygall 5f Jialt 4,5 s —

Al !l Ge B 3k Janias w A GL'I.'-! Me— o0

05 AL Lo B ik Juolow ma o311 ais Ll o) L5 Lely) 550 plat — 5

ool Lo o LI w3 Lel )y — v

gl olles Ly Zgb Il Al Sapadf dypedll UL s wlibas s 2050 ~ A

LA Sl e — 4

Jind g bl ALEeI! Doglis — 4

Rl N1 eSSl Sty L8300 i) LAl oUST Jidt 3 %sl 5 coldae Ty pladl) e — 1
A el e

ide )l Rakslt GSLYY B Vel Lo A1 ey of o%ar 1S o GLAESY Eralll BLAI pasd — VY
32300 Jasloall 3 yglaall et Ll Layis 28801 Juolaaly oLl oD 5, glaali 0SS5 Jandl oo
REEN TR (PR IPPPMI R QUK

5 3 3253 TSIl ABLYY (bl pblabll iye pans L)l max + Bl axy = Y
Resistant cultivars dwlal dlue¥l Acy) - Lall

T & Gl gl Ol) Lglie ol cmss 3,51kl 590l 5,0 Zaglis pblab (3biol Lsl) pgll o
Sl o 208 Lgy pSadyy T 15 T- 0 il Loglio Ly (5,51 Lol Sl sy tuz Ly oSty
[(Watterson. 1986) (ZsS ds3lis)

Biological control Auyssud! Aegldl! : L0

PR Tyl LS Jlaninly pblabll 3 5yl 59301 (550 3l

1
w- 2, el o talall ot £




Bacillus megaterivm Uil Gegamay (S o =3 (i 08 s O3de Yoy Bio Arc 6/, D —
.Trichoderma album Ulail! Ge sy (S A1 (o - /Lﬁfs Oxd V) Bio Zeid 251D —

Chemical control daglessall daglalt : =ity

O Liags 1yado @I_')_H «Ue’y Forecasting (b i vy 03! rL_.'é.‘- & LyglaaS)l dogladl el panf o
SR s By ! Galesd 205 51 pa0ly 3 pblie G20l amy pblabll Jgis> pasdy e 5l 9g2y ems
ool (598l pé Jlaia Nl iy E,II'}" a5 (@5 (50 &g Lol Jeamel] Sale

sl olosisg Blitecast Model  Slilly Wallin Model Lssani «5,5ball 530001 egamy juill glolls o ag
Byl g s 2SS Luags Glyg Y1 1 By by 8 0n ST Rt Zygh 1 ol B0 L o
Tyl oSay oleldl 03n pasad 2o . 2BeYlods 3 LLoWiBad iy g of jla Yl Laiy L,
&gz WA J| LaSL Lol 0ds Juos Lasisy (DSVs) Disease severity values LloYi5as) LaSis a8 -
VBl L3leSI Toglall Jlaminsl Cans 3,506l 50l & =

(gl 5oy 31 lbions i e il Jgis 5 Bagamgll ol o LSSLogiyl bl @l maas pSe;

Jlans ¥ 5,50 52l ca gt a5 Gl plS 0023 S e plt 5 LB LglasSIi ool Jlamio! s
Byl + ) 0 pall LBl g Bl 305 i 5 5l U5 e SOL Tygadl by B e L V¢ v oS
(o Dadsye Bylpa 3l V0 e JB By B yo + Olia) o pall LWl d Byl B olyey (T
tod e g LB 8 dlaid! LGN landl _ g

.(poly cupric 217, - mancozeb 20y) Tri meltox forte — \

(mancozeb) Dithane M 45 — ¥

.(maneb 607 + zineb 107) Mancosan — v

Lol &iga> pa Aol YE IS G ol) Bjlgandl olaall Jasins Tlol cdamy G1asd1 5 13) Lo
Faglis o3 Leaidl Ljaladl clul! oy  Zoglil!l 3 53leadl aad! L85 iz J) Sl Y1 5B 522 5
pbleball gle 5,5 530001 (o

(propamocarb hydrochloride) Previcur N 72.27 SL ¢ i )

(metalaxy] -~ copper oxychloride) Redo copper 507 WP (<)

(benalaxyl - copper oxychloride) Galben copper 467 WP ()

(dimethomorph - copper oxychloride) Copper acrobat 467 WP ( 3}

: LglesSl oglall Jlaminl wis SV 5tel o I

5 M ot I G elo T Re e J Zpa atagE o3 Baslall A3 b el 0 £ e o ladll Gty = )
R b PR > =]

a3l bl Lhis gy o —uSally Sl J] el oo~ J Sybaey JolSIL UL LhiS arg — ¥
Ll 28y Sanind] aaally 2ol Lehis ddicdly 4iooe

Y el qlobadalt ol yal ﬁ




o i Ay by ol Uani ol 4easd 725 U aae JSo dolsdi c.__..'..a.ﬂl il s, CL':’l CVE R
_,:__':-:}'l el & oo Aeglis 3 dleat i lagdl 38165 (52ay . Ll it sl a3, J.:-Tu_.-u 8 yially
Bpagiless ol Lyt of Ly phd whips 2018 elg pblabll o g5 B Doglis S Laxinl

Tomato Buckeye Fruit Rot polekall jlaad e ¢ dly lvis . ¥

— bt —L gt =g L3l —JAliH Ll oy L plabll (L (3 S i J] 0511 e b
501 oloall pdngy  Jt 8 il =t —pual] ~platlt iy

'The causal organism (& ,.1.1 (WYPAY

Jloniycota l'“'" Chrom-i%ta FLIPYL C.;till Pbytop!]fhﬁ}a ko A lLIJ.JJl ...;L,U.L..s u‘f_‘}-'l v X1l J.u OAE by
P drecbsfmj P capuc:} wdpall | gntd JJI u.u...ll 43y Dhytopbthora pdwsmca o ¢! yﬂ! 638

#orangia u:-ub}uil ‘_,.aL;SYI Jia o oS Sl -u...:.ng IJ.>JL| Lt_.......:-\.l d.l..a).“ ....al....__JI_).-LS:J
sl sl Ll (Fig 6) y3all oo 53,1 Sporungwphores d..l.h.l'_)a.:._-l J;I}.:- u‘l‘ ‘LJ}AJHJIJ ULS_.JI d.u,%d.li
Oospnres uae.m |)_>JI u_’_,s.n Gayb U.n f.....s
Disease symptoms o 31 &l el

Ll b (e Ul G s Ay etJ..a.a. o Dyalay ofyds B ppio (S ud all Wl Gal oY) jeeh fany
_5 ol JI G0 gl b L widl 0m g B pall) (5 a3l b e o)l ol ) Lpiaadhe oSl i
L3S0 il oay Hiaas 5yguny 03hys Y1 yeliih Uiy gadll 1S 13] wl Lall 8l Bl iad e 38T )
. .(Fig 7) 8o ).u: ._3|}.>3 f‘b CL"' ul.: Jli_.lb d.n_m_a-j 4..5!.: Ly

ey u;di Ch__. ) 44,;_)3 ..._ulS i.!l YJJLu.U 4.-Lal CREN 1 Ual.u! }! o.\....as] QJ.; r.I::LuJ;JI L.ﬁlu .;_m.j
il bLunl s .u,us,,l u,hs Lol b, Llall Ll erlyd of oSay 0okl 0o 5, 531 .,_w
. p e e

Al uu,u_éch_,,Jymu'@_srhuulJm‘smful Byalll e 08 (6T Slodl Gis sty
'C'°|3 Srsy O widg oo dlall

Disease cycle ya 138

..n.'z-JL:  Cdaladly ub»‘liui_;.xlj L5',__I|¢l.__q ‘_,_.._‘,Jzu._nj._a-l JlJ_uu_araJlI\_u__.ilJ_n.W

—(J “)f YA U.,);SI Gyl Ao jy eUL allo 45 — 5,11 | godd ol ;.JJ)J:-” 3,.;_:...;_5 4.:}.4”5‘
J,!u.arhsw_ac..uwu el uJI.S.IJJl 8yl Lu'g,.u.x.aJJ' u:-uby_ﬁlu.,L.Sﬂ L,std u.eJu,hJI |J.u
25180 g5 g2l Gagb o8 5l Wunﬂm}d@.ﬂ dogb 08 el cowad) s o ] J.g,ur,

ﬁ~ — 2y iadl| alall ol A




o o2l pATiy —(GA ) p7YR = el i gl LB el dajo 5 s Lelo YE W B lag o
(BTAT Ve BT Y o b gl Syl

ST 318505 oo Llo¥l Ji5 of oSy J—a1 3T Ll of oSy 5,3l el U Ll Glo} oy
oayadly Jasdi o

Control dagl=|

Practical cultures dus!y )i Cabbaall ;3 |

revall WLt Jrolamad! s o @Il 481300 iy Lolasdld) Wlall Tell 2ol g 35121 Logliia — 3
-

aiiys bl i byhs Jas s b pall Saie JEa G5 085 of cume — ¥

Al 48 Ll elisss ol )l Lgall 45 g5 — ¥

A e L a5 il Gy b by gl ol gl ST o lales e Tel3)l Juady — ¢

Al 0l A5 Y (S Sl gl s — 0

bl (il ] wil sailly Zais )l gy Jblf a5z 3 pblabll Ji> 3 Janll pla =

Chemical control dagbasiali dagldl! ;LS

Ridomil Gold / Bravo (chlorothalonily si (metalaxyl My Ridomil Gold wslasll anies Lylaali g 101
2oLy pblabl (6 sl panall (8 ol alod A —¢ Jloay slaadl 8 pynll Jiod Ly01 ph o Lz,
U.Lsi ® Byl g oo Leais Jyl>alt 3, fauy Ridomil Gold/ Copper si Ridomil Gold/ Bravo geasad
(ol Lpama @il J| Crown fruit Glod

ST Lt e Lgiag Tiltid] Ll olisl @gas ail (maneb) Maneb audl Janowy L5300 @landl 3 Ui
b B 6 BTl §y08 jams psaly il Ll oy ¥ (S Tyl Yl Dol Ll e Slels s
RS e A

Tomato Early Blight slotaladl 8 8 xSl 59t .. ¥

o9esd L Cig il oy 595 15] Wlall elail maan 3 pblaball Jgunonad § S L (3,11 (3 iy
30 ey . Llasi L) ULl 5L 2y LS Gy lasaldly Jalilly ubladl Wiyl (3,01 18 =
.Tomato seedling collar rot rLLA.HI wipl & L8, oie Loy Laul g Alternaria solani B LI

The causal organism (@ s} ki

g 3l pakisy g3 pesls pgabpsd| L byl 00 A solani Ellis & Martin) Jones and Grout ,k3
L T g1 bl ! L0 SO0 o8l faons Lgl (gl 23813 T § ppecd s olgn s i35 0l 0"

£4 A plad)! aolalall ol pal ﬁ




=1l Jas ML 13s gy S8 Beak Ui Ld ol 1> Ldsh ja Ulasl Uy s2p 28y b e ooy Landia
(Fig8) lax LI 1isy kb pyiegd > oo DaSe A B ol 20,3 855y ZpanssSIl Lalsadt e 2y eS)

ez pyal 0o S aae Lo 05 Sy 5 31 il phny oS3 e @yt Al bt Y I usliall
il 35 Tt Sladl 03s by a5 pbil! Sijadm b s ) pSadl 0hn (g5 byl

Classification of causal organism 2 yl! wewtld (audid] 2l

Kingdom: Fungi
Division: Ascomycota
C lass; Dothideomiycetes
Order: Pleosporales
Family: Pleosporaccae
Genus: Alternaria
Species: A. solani
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Kingdom: Fungi
Division: Ascomycota
Class: Dothideomycetes
Order: Capnodiales
Family: Mycosphaerellaceae
Genus: Septoria
Species: S. lycopersici
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Kingdom: Fungi
Division: Ascomycota
Class: Dothideomycetes
Order: Capnodiales
Family: Mycosphaerellaceae
Genus: Pseudocercospora
Species: P fuligena
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Kingdom: Fungi
Division: Ascomycota
Class: Dothideomycctes
Order: Capnodiales
Family: Mycosphaercliaccae
Genus: Passalora
Species: P fulva
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Kingdom: Fungi
Division: Ascomycota
Class: Dothideomycetes
Order: Dothidiales
Family. Dothidiaceae
Genus: Didymella
Species: D. Iycopersici
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Kingdom: Fungi
Division: Ascomycota
Class: Dothideomycetes
Order: Pleosporalcs
Family. Corynesporascaceae
Genus: Corynespora
Species: C. cassicola
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Division: Ascomycola
Class: Dothideomycetes
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Order: Pleosporales
Family: Pleosporaceae
Genus: Stemphylium
Species: S solani
S. Iycopersici or S floridamum

S botryosum
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Kingdom: Fungi
Division: Ascomycota
Class: Dothideomycetes
Order: Pleosporales
Family: Incertae sedis
Genus: Phoma
Species: P. destructiva
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Kingdom: Fungi
Division: Ascomycota
Class: Sordariomycetes
Order: Phyllachorales
Family. Phyllachoraccae
Genus  Colletotrichum

Species: C. coccodes
C. dematium
C. gloeosporoides
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Kingdom: Fungi
Division: Ascomycota
Class: Sordariomycetes
Order: Hypocreales
Family: Necteriaceae
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Kingdom: Fungi
Division: Ascomycota
Class: Sordariomycetes
Order: Hypocreales
Family: Incertae sedis
Genus: Verticillium
Species. V. albo atrum
V.dahliae
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Kingdom: Fungi
Division: Ascomycota
Class: Leotiomycetes
Order: Helotiales
Family: Sclerotiniaceae
Genus: Sclerotinia
Species: S. sclerotiorum
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Kingdom- Fungi
Division: Ascomycota
Class: Ascomycetes
Order: Erysiphales
Family: Erysiphaceae
Genus: QOidiopsis

Species: O. taurica
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Kingdom: Fungi
Division: Ascomycota
Class: Dothideomycetes
Order: Pleosporales
Family: Incertae sedis
Genus: Pyrenochaeta

Species: P. Iycopersici

{9 A laalt hobalall ol b ﬁ‘




Discase symptoms &l & sl

T e gy Ly mm e Jyby Ciidd o o) il cilalwaS Rl ekl e (ol 4hs
Aalh iy iy jyionll ek 2y S0 (st Byl e 0slal 05y Gl il o 31N
U Gt el Tabns 30355 5,380 0he 3E 85 5 jhad] L L1 5, 33 Jgb e T lilw o
ol s sy JULs sl LaRl S paeall jadadl Calisg ilall Bl jedadl 1L e a3 | (Fig 54)
AUl =Ll A1 BT ge J| 2D (503 B L3Sy

89, 1S ) 19S5 Gu (40 €. coccodes yhid (& mali Black dot root rot s ye & R AT L
_‘J:LA.EJI =l jada B Lils 1),0 ¢S Y C coccodes hd o) il s 2 Bylpay el

Disease cycle yo ! 833

—ainill 3yl Ao 35 2oy Wl Juolmadl le i Lyl 8 Alygh w3 ool ,5lS0s Sl G
=5 JSldt agag 2ieg —rbhda.U 3, Sl =l efydl 8L o500 >9300 8 —(L8™A —04 S r"Y' —\o)
-8y LagsSIl pdlpall Leli gy oSl Lee 3Vl (55 B DLl Sady ppalinill galyy b gl
(0 A 8yg0 ) (5,1 B p0 LloW Biand iy psl ! ods 3ibi

Control 44gidll

Practical cultures usly3lf Crbukaal! :¥gi

Moose Julis ol Shall eild g l€el Lo oLaill Lyl useds —

o 5 ¥) B PRI -0, PR P C"IJ—L" Lb Ji 45,301 43bagy, Moura and Palminha (unkown) rLE Jisydl
o 0 p V308 e bl o0 Ly 1Sy 144 e B mapl o A Bal M v e iliaf
=81 o v Byl e )0 SIS Ll phs (o p Yo Gas ey (ST A SV ) pTEY e Al
TLaladt iy 777 Luudy Jguamall 50l39 7% Ty 00l rgan (alsT dalall 02 Lagis «5lSy (L5 40
pblabll Bl gad s J! Lol

T Aaglie Jf 503 Lo 25 oo ST ) Lalall odgy T 51y w55 g Ty pall g1 e o
DA gl

Al Dy 05 e mar )l B 2oyl e li— ¥

WJET s B pblLaball miledy) )85 qaias — ¥

bl wLﬁ‘)ﬂ.&J._g.oLﬁ.ach._Lﬁus)jJ &L_.S!—-i

Wyl B L5 B el -0

> Lol Y 4B g il el e Loglall B o g o gadl msa L LUl —
1t I N (RPN (PSR T - PR

Aaglis Jgol o panbiill — v

ﬁ‘ Ry i) alsbalall ol pe QY




Biological control du-asud! dagldt! : Lai

Bacillus U ;55 o FIPLEP ji o yiss L] VA - mycorrhizas Jlaioly (5,11 i) o3l Baslgll Laglall oo

subr s

Chemical control A1gkessali Aagldt! (33

Jlarialy Gl 55Ul Lof Zol,300 LB 2y it pulad 05y Saldl 0ially LoDy 5,101 il gl (3
P w8 L | (508 dlaladl 2dn  Methyl isocyanate i Dazomet 5i Metam sodium e iz
JB st Sy

Blefe oo JAI 58 ey aypoiy SGLAIT Lihyy Lagall ! D) oy Tagliall Dulanll 028 ¢ly2f 3
g2 ¥ A Tl gls ) 533y amoill Ly Ty Ulasy Bolo YT Jf pliosy lSs Tglanll 03,
Aoglalt 3 a8 V) L] egme |

Tomato Charcoal Rot plolaad! .2 emall aadl . YY

Dheg 1ol B85 gy Lm0 8Ll a3y 8Ll GhLT 5 Bale casidl iell (b0 -t
cpbLobll : Laludl 1550 02n oy .l lidly Basl ) Jaalonadl o U5 45 00+ 0 38T Glimy 5
gy LA o paiSe sl Lgll ¢ hogdl Sl (bl L Tpalal 8,530 2, Sudi 8,591 L geadl 3
Charcoal and Ashy s ool cud!l e WM Bas a2 g i Led §y0aS IJI_,..al TR M PWELF- 1] b
L g0t 5L Stemn Blighe

The causal organism (& J} iiies 1

f?"d‘““‘"'“ A (RN bl ol Y] Macrophomina phaseolina (Tassi) Goid b (6,00 38
e ol 288, BUES Bamly ok Apaws 1 agd 01 Ryl i,y L ¥ IS5, ol 010
L Fhidis S of JSAI DS Loy Tasgl S asyS Jole> e w2l

Lo Vo =V o Lyl B A0 ol oSay JSali 439,S ol elog—w eLls Microsclerotia Lé;li)hi” O55s
Laksis Lysh s ("0 = AY) pY0 —YA 0o ol 8y sl wl5Y 5> Loy Juibly Bagll g ) Ls
Bl =Y Sas il 1ag) sa e Ul Gaao Gl p3 0 s Coyay 2l

Classification of causal organism (o y! it (peudid| gicayd

Kingdom: Fungi
Division: Ascomycota
Class: Ascomycetes
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Order: Incertae sedis
Family Incertae sedis
Genus: Macrophomina

Species: M. phaseolina
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Kingdom: Fungi
Division: Basidiomycota
Class: Basidiomycetes
Order: Agricales
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Family: Typhulaceae
Genus: Sclerotium

Species: S rolfsii
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' . Pythium spp — ¥

Kingdom: Chromista
Division: Oomycota
Class: Oomycetes
Order: Pythia es
Family: Pythiaceae
Genus: Pythium

Species: P. ultimun - P, aphenidermatum - P. debaryanum

Rhizoctonia solani — v

Kingdom: Fungi
Divisior:: Basidiomycota
C.ass: Basidiomycetes
Order: Polyporales
Family: Ccrticiaceae
Genus: Rhizoctonia

pecies: R solani
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Kingdom: Fungi
Division: Ascomycota
Class: Saccharomycetes
Order: Saccharomycetales
Family: Endomycetaceae
Genus: Geotrichum

Species. G. candidum
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Kingdom: Fungi
Division: Zygomycota
Class: Zygomycetes
Order: Mucorales
Family: Mucoraceae
Genus: Rhizopus

Species: R. stolonifer
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Fig (1)
Life cycle of P. infestans

(a) Sporangiophores; (b) sporangia;
(¢) sporangial contents dividing up
to form zoospores; (dy zoospores; (e)

germinating zoospores

Fig ()
Late blight on tomato leaf

Fig (3;

Late blight lesions on susceptible tomato

stem




Fig (4)
Tomato late blight on green fruits

Fig (5)
Tomato late blight on red fruits

Fig (6)

Phytophthora parasitica, a common
buckeye rot fungus: sporangiophores and
sporangia in various stages of forming
zoospores (drawing by Lenore Gray)

Fig (7)

Fruit lesions with concentric ring
pattern typical of buckeye rot (photo by
P. Warren)




Fig (8,

Alternaria solanispores

Fig (9

Tomato collar rot on seedling stem

Fig (10:

Tomato Early Blight
Stem lesions caused by A. solani
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Fig (11)
Tomato early blight

Target- ring lesions leaf

Fig (12)

Tomato early blight on fruit and leaves

Fig (13)

Conidia and conidiophore of
A, alternata

Fig (14)
Alternaria stem canker
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Fig (15

Conidia and conidiophores of A. tenuis

Fig (I6)
Pycnidia of Septoria lycopersici

Fig (17)

Septoria lesions have tam or whitish centers
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Black Leaf Mold

Pseudocercospora fuligena conidiophores and conidium

Fig (18) Fig (19
Fascicle of divergent ek Solitary cylindric-
conidiophores ) obclavate conidicm

Fig (20y

Black sooty patches develop on both upper and lower leaf surfaces (left)
The soot- covered leaves wilt, dry, and usually remain hanging on the vine (right)
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Fig (21,

Fulvia fudva the tomato leaf mold
fungus as it night appear under a
high- power microscope: (ay a fasicle of
conidiophores emerging from the leaf
surfacc; (by conidia (drawing by Lenore
(Gray

Fig (22

Tomato Ieaf mold symptoms on upper
leaf surfaze

Fig (23;

Tomato leaf mold symptoms on lower
leaf surface
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Fig (24)

Tomato leaf mold symptoms on fruit
and stem

Fig (25)

Black stem cankers on scedling

Fig (26)
Large black stem canker
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Fig (27) Fig (28)
Corynespara cassiicola; conidiophore C. cassiicolz; conidium with pseudo- septa
with linked cylindriczl ccll

Fig (29 Fig 30y

Symptom of target spot on tomato leaves Symptom of target spot on young fruit

Fig 31

Target spot symptom on ripening fruit
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Fig (32 Fig (33
Conidium spore of Stemphylium Stemphylium solani. 8. lycopersici
symptloms on tomato leaf

Tomato Phoma Rot

Fig (34)

Tomato Phoma rot on [eaf Tomato Phoma rot on fruit
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Fig (37)

Spores of C. coccodes Acervulus: conidia and conidiophores

Fig (38

Sunken lesions, slightly paler than the
Acalthy tissue, black fruiting bodies arc
visible on_this closed lesion




Fig (39)

Fusarium wilt of tomato. Note yellowing
and death of leaves on one side of the
stem

Fig 40y

Dark brown vascular discoloration in
tomato caused by Fusarium wilt (lower).
Verticillinm will cupper) causes a lighter

tan discoloration of the vascular tissue
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Fig (41)

V. Albo atrum coaidiophore
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Fig (42 A oY
V. dahliae: conidiophore and spores bl .
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Fig (43)

Typical V- shaped lesions on tomato
leaves associated with Varticillium wilt
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Fig (44)

Canker on stem at soil line

Fig (45)

Internal discoloration of the crown and
root rot. (Note missing taproot)

Fig (46)

Black sclerotia in stem of infzcted
tomato vines

Fig (47)

White mold on tomato frait




Fig (48;

Conidiphore and conidiz of B, cinerca

Fig (49)

Grey mould on flower

Fig (50

Grey mould on tomato fruit

Fig (51)

Early symptoms of grev mould on
pruning wound
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Fig (52)

Conidia ¢A) and conidiophore (By of
Oidium neolycopersici

Fig (53

Symptoms of Oidiopsis taurica consist
of chlorotic spots on the uppar leaf
surface and profuse fungal sporulation
on the lower surface (left photo). For
Oidium neolycopersici, powdery white
colonies appear on the upper surface
(right photo)

Fig (54)

Tomato corky root rot




Fig (55

White mycelial growth and sclerotia
near the soil surface

Fig (56)

Affected plants occur in batches in
nursecy beds

Fig (57)
Seedlings affected by damping off
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Fig (58)

Anthroconidium development in
Geotrichum candidum

Fig (59

Tomato fruit with Geotrichum sour- rot

Rhizopus Rot on Tomato Fruit

Fig (60)

A carton of tomatoces with .nested.
Rhizopus rot (and some secondary
(fungi

Fig (61,

A fruit with a fingernail wound ¢arrow,
that later developed into black mold
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Fig (62)

Soil rot on tomato fruit caused by

R, solani
Pythium Rot

Fig (63)

Pythium rot

Fusarium rot

Fig (64)

Fusarivm originating from the stem-
scar
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