First week

Division of plant diseases by
Pathogen, symptoms and Host.
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Disease: Any change or deviation in the host externally or
internally away of its natural state, so this change or
deviation associated with low production and poor quality.
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Pathogen: Is any kind of vital units (Such as germ, cells,
vegetable pieces, particles or there modifications) and
which have the ability to cause disease due to mechanical
or chemical impact or as a result of excretion of toxic
substances in the infected parts.
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Host : Is an organism, whether animal or plant which is
been attacked by pathogen, which cause sickness and
weakness or could lead to the death of the organism partly
or entirely.

oyl all daalgy A UL o) Ulgs oS olgm Al S 54 Host Jiladl
o Ade £ a Ciga ) s B gl o gty ddrca @l Lo duca el Allal) Al Ciaadg
LS 4550




Disease signs :Are growths or structures or fruit bodies
Injuries caused by the pathogen through which diagnosis
of the infection could be achieved.
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Disease symptoms : are external or internal changes caused
by the pathogen on the infected plant and which make him
different from a healthy plant. Such as( spotting - rot -
stunting ...)
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Source of infection: Are structures or vegetative parts,
germs or their modifications which can cause the infection
under favorable conditions and by different ways.
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** Plant diseases are divided according to: -
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1- Pathogen.. =<l a1
2- Disease symptoms..iza yll (al Yl 22
3- Host..J =l 3
4- Severity of appearance and .la Ll s gehasad 4
spreading.




** Plant Diseases are divided according to the
Pathogen
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1- Living pathogens: the most important is Flowering
Parasitic Plants (Dodder, Broomrape), Fungi, Bacteria,
Mycoplasma, Rickettsia, , lichens, Nematode and
Viruses.
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2-Non living pathogens: - include environmental factors
such as low or high temperatures, an increase or decrease
soil moisture, alkalinity or acidity of the saill,

the light intensity high or low, lack of minerals and
poisoning by various chemical pesticides.
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** Plant diseases are divided according to Symptoms
on host plant:
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A- Discoloration / caused by decompaosition of chlorophyll
pigment or is not formed in some areas of green plant
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tissues, and the emergence of greenish yellow color or

alternation of the green and colors as happens
mineral deficiency diseases such as iron, and viral
diseases.
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B- Necrosis / symptoms are specific spots or ona
,such as Soft rot, Leaf
spotted and perforation ,die back and Lesions.
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C- Diseases of increase or decrease of plant growth /
such as scabies , wrinkling and leaf protraction
diseases , while the decrease in growth include

Stunting and diseases.
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D- Wilt diseases / occur because of the lack of water or
because of the presence of the bacteria Erwinia, that
causes cucurbit wilting or the presence of wilting fungi
such as Fusarium sp, Verticilium sp.
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** Plant diseases are divided according to host**
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1- field crop diseases/ such as wheat, barley and corn diseases.

2- fruit tree diseases / such as apples and grape diseases.

3- VEGeTabIeNdiSeases / such as cucurbits and tomato diseases.

4- diseases of forest trees and weed plants.

5- diseases of NI IERE.
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** Plant diseases are divided according to the density
of its appearance and spread
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They are divided into two main SECUONS: - L gty osend Y ausii

N IRy / include widespread and epidemic

diseases, they appear atlong intervals but not
continuously, they have a strong relationship with the
environmental conditions such as temperature_and
humidity.
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The availability of a sensitive host,

strong intrusion pathogen and suitable time for the
disease to appear is called [epidemic prism].
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And epidemic diseases lead to significant or big losses
unless the necessary steps are taken to limit their

S CE Gl [loSilesR-1llate blight of potatoes and tomatoesk
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B Ry / Those diseases which are

appear annually and consistently, as the disease exist or
settler in the region, and which could be medium or above
medium in severity.

Examples the Powdery mildew disease on many
vegetables and field crops, and Nematode diseases such

Club rootiRICe[EellH
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Plant diseases caused by Algae:
Second
week

(the characteristics- symptoms - control)
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Algae are similar to bacteria and fungi, as they do not
contain roots or stems or real leaves, while they differ by
containing chlorophyll.
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Algae vary greatly in size , method of reproduction and
places of living.
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Algae exist on land and in the oceans, in saline and fresh
lakes, streams and canals.
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Some of them exist on rocks , bark of trees and on plants
and animals.
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And they often cause problems in the WElERiliigUleTaRUIRI{ES
because they produce unpleasant smell ,and taste.
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Morphological characters of Algae] wilalall 42 ol g8 ) sall Ciliial)

Algae vary in size and shape, some species are_single
celled with spherical or bacillary or spiral shape

and some species have multiple cells making colonies.
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These colonies become very complicated, and apparently
similar to plants in structure.
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Cell wall is [iglfgl and [gElgel in most types of algae,
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Algae except blue-green algae containing a true nucleus
and various protoplasmic contents.
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Reproduction _isil)

Algae reproduce sexually or asexually, some of which
reproduce only by method, others have a complicated

life cycle, as they reproduce by [sfelia BTV AVELRE o f=E{=NEL

method.
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Economic importance of Algae <kl Lalai@y) iial)

1 - S{olIRElRMlINsY: Some blue-green algae are fixing the
atmospheric nitrogen as do the nitrogen-fixing bacteria.

The red and brown algae are used as fertilizers.
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2 - S ESERRIEE: the yellow pigment in some

algae Is the carotene, which synthesize, vitamin
and other types of algae can synthesize vitamin D.

The green algae and some others contain significant
amounts of vitamin K, C and B1.
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3 - INPECEEER{ e ANEIEE some algae are used as

The Japanese cultivate the red algae as a food crop.
Agar is used to solidify some foods .
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The most important diseases caused by Algae is:-
~rlladall Ll Al () paY) aaf (e
or Disease
: Rice ream_J a2, sl Spirogyra of rice JJi1 1 s (2 04 58

Symptoms: 4wl (al sy

A green-blue growing layer being on the surface of the
water in the field which is soft and foamy at the beginning,
and then increase intensity over time and become a thick
layer .
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The plants are floating in the field, with air roots because
they are not able to reach the soil ,

and become isolated from light with shortage of oxygen.
) dsash) (e Lgisal aae g 4l 9o W i (eSig JAal) 8 ddlhs clilll) alii g
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And because of the increased respiration rate this algae

IS causing weakness to the seedlings in the field and
death.
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and the large plants become weak in growth and less
branching.
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Pathogen: SJuifele)ir-¥]ej¢
| Controlf Asilsal

1. Avoid planting in high salinity soils with bad drainage.
(i pnail) ) pal) dga g Aa glal) dadi yal) ol ) B As) 3 quind
2. Drainage and the removal of field water constantly with
regularity of irrigation.
LA AU gl ety JAat) slaa A1) 3) 9 iy e 2

3. Planting at the suitable time, at the beginning of June.
Ol s Ay ) culial) cd gl Ade) )3 3

4. Use of mechanization in dry land agriculture.
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5. Drying of the Land for (3-4) days causing pathogen

death (before planting).
(150 JB) o al) all e e aL1(4-3) Baa (il Y idas 5

6. Copper sulfate is used with the irrigation water at 1-2
kg / donum.
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NN LIS [FIERLES], causes, symptoms of,

nitrogen deficiency, potassium deficiency, phosphorus deficiency,
magnesium deficiency, sulfur deficiency, iron deficiency, zinc deficiency.
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Non-parasitic diseases

First: diseases caused by deficiency of elements
:J_«Al.'ﬂ\ ol (S :\A.S\-m u'éb-ﬁ;f\ :ifji
The plant needs for natural growth to the a group of

nutrient elements, and it (the plant) cannot live without

these elements and continue his life.
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The plant needs raw materials as carbon and oxygen
from the air through stomata, and obtain from
water absorbed by the roots.
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There are [gEIREENIERE obtained by the plant from the
soill Al (e il Lgale Juany g AT palic dllia g

The elements needed by the plant can be into
groups according to [l Re e s
-+ LS s e gana ) il Lgaling 3l _yualinl) aseds (S

A- Macro elements /[l LSl jalial) .

These are the necessary elements for plant nutrition that

are needed in relatively large quantities. The lack of these

elements lead to apparent damage on the plant.

03a d3aS (el Lol B € ClaaSy Lgaling g i) o )3ad 4y g pudal) jualindl (a9
cabal) UJQ sJM.E J‘Jh.éi UJ‘ L“g.éj..g _paliall

They are:

carbonj hydrogenjoxygenjnitrogenjphosphorus
potassiumflimagnesiumflicalciumflisulfurlland iron].

¢ pgaligal) ¢ oheadl) ¢ G g A ¢ CpaaS oY) ¢ Cd gl Sl ) (A
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These elements are needed by plants in small

guantities but they are not less in importance then
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Macro elements, and if the concentration increased over
the needs of plants they will cause I EXNERSITe, and

uEWicause toxicity}
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These elements are_found in small guantities in the soil

and they are by plants, the minor elements are

boron, copper , manganese, zinc, Mol
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Symptoms:

The plants that suffers of nitrogen deficiency are

characterized by S\WRe[{elVily, SNEUSSFAOREEVES |, with

yellowish color, axillary buds may die or stop growth

completely. The root may have a limited size or may

stop growing or grow slowly.
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@ NiigelellaNeEli=1s19)Y leads to the decrease the number

of flower setting which such as in apple trees.
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Control:

Mol [=TaNe (=l EIIeY could be treated by adding nitrogen
compounds in the form of fertilizers such as ammonium

sulfate or urea.
2.9 9] iy S o odand A Ao Gy g N il ya ABldaly (i g ) (gl rllay
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Potassium Deficienc

Plants need large quantities of during their life,

as a accessory factor in the photosynthesis process and

has a role in activating enzymes which analyze into

sugars}
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@ Symptoms of potassium deficiency in many plants

such as tobacco, cucumbers, tomatoes, grapes and apples

appear in the form of and yellowing of older

leaves, especially near the edges.
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And in the case of a severe deficiency the yellowing and

will cover most of the leaf blade especially

between the veins.
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@ The symptoms of potassium deficiency of citrus

appears in the form yellowing at the leaf edges, Wrinkiing
IrampingRERl with weak and twisted branches.

G Gl ga i bl L o et cludaaad) o agaulisdl gali (2l £ Ll @
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Phosphorus Deficiencyj(P) . sbudl) (ol

Phosphorus element participate in the structure of

molecules of nucleic acids or proteins, and plays a role in

the enerqgy transfer processes and requlates the PH of

plant cells, and participated in the construction of

proteins and fats, as well as in the reactions of .
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Has a special importance in the process of seed

germination, and have a role in the process of fruit, seed

ripening and the growth and development of roots.
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Symptoms:

@ Plants that suffer from a lack of phosphorus become
weak with and stunted. |eaves become bluish

BBl compared to natural growth.
K a.gﬂ\'é),ﬁ_«acM\MQﬂJM‘UAﬁQ_As:'MH\QUM\@
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@ Phosphorus deficiency delay fruit ripening and

decrease their size, while the seeds become

slow in maturation with lightweight.
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Control:

$ $ The shortage of phosphorus is treated by addition

phosphate fertilizers.

Magnesium Deficiency(Mg) asusitall ol

Magnesium is a component of the plant as it is part

of the composition of [ealle]fe]s]a\1INaalel[Tef8][=]

It EOVECERAYEUEEIglS cooperating with
olalelS e lale Il ERte Il el a0 S that carrying energy .
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Symptoms:

@ Magnesium is a mobile element within the plant, so

the deficiency symptoms appear on the at first

and then on the young leaves as they turn due to

the lack of chlorophyll.
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Control:

Magnesium deficiency is treated by addition to the In

the form of sulfate at a rate of 4 - 8 kg / donum.
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Sulfur Deficienc m

is an important element which share in the

composition of uEWmake up proteins)
and participate in the Sichlorophyll formation|
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but not in composition.
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SIS I e ==Y ONn plants are rarely appear because its
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Symptoms:

@ The symptoms of SUI{VIge[iId[=1[4Y are similar to the
symptoms of [glifgele[=laReElile=1g[eyY, but vary in place are

detected.

RS Gy G Al pali gl e dldie )21 g Al Ala A Sy @
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(#) Rl geiMpliigelel=ly] appear on the

In_order to move the nitrogen to the young parts,

g1 5aY () e Cpd 9 AL JUEEY @l g daadl) o) jal) o ,edat e g il (alid (#)
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while the lack of SIS IgSAuteltelnls] appear on the young
parts because it do not move the sulfur to them.

CLead) k) WSS adad 3 g daal) o) 32 Jo ) e ¥ ,edad ¢y Kl el Ll
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Iron Deficienc

An important element as it share in the composition of

Rl Rl sielat:lslaalichlorophyll formation}

c Sboostsl) (oS clilas (8 aga g deasll) cilan 35) S 5 (2 JAd g aga pals

Symptoms:

@ Symptoms of appear on the
yvoung shoots because it a stationary element.

The veins become [sEILEs (=10 in color , and in

severe cases of shortage_the leaves become yellow,

then become and young shoots die at the end.

o ¢ JUEY) o AT axal Lipaal) ) gadl) o asal) (el Gl el el @

ad (8l oY) il padld) Galll) Al g ¢ (3ale il ey 31y ) (G e o
CALaad) &l gadl) &galig plan gual

@ is found in soil in quantities greater than the
need of the plant but the reasons of is due to

several factors, including:
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1- Increased phosphate in the soil leads to the

transformation of iron to insoluble and un absorbable state.

abld i g dild p® Al sl Jead ) g% 4l B cildugdl) Baly 5.1
. ualaiad

2- Antagonism between , and magnesium

leads to reduction in the rate of absorption by the plant.

B (a daliaial Jaza (ald ) g3 agrmitall 9 uladl) G g Ady il 2
bl

3- precipitation within the roots and stems caused by
manganese so it cannot reach other plant parts which
need the element.

) Sy 8 Juiaial) suais Ao gy laadl g edad) A Ll JAI Baal) G 23
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Zink Deficiencyl(zn) <l (aii
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An important factor in the reactions that produce

growth requlators.

. pall) clabile gl il Al NSl 8 aga Jals

Symptoms:

Al e STl =Tg[e)Y causes a decrease In the amount of
chlorophyll formed in the between the

leading to yellowing of leaves starting from younq leaves of

infected tissues.

) 633 Laa (gl (o Aaal) (B (oSl Jubg ) ol AaS (B AL Candy i3 el
Aslaall AU Ayaadl 3l 0¥) Cra sl (@l gY) )il

@RZinc deficiency symptomsjglsd:r:1gels in the

form of clear yellowing between the with small size of

young leaves, are stunted and small fruit size with
thick skin.

(895 (it gl g ) jhual Ay Ao gdi Clndaaal) o dall 2l i @
Bdua Ll 4 da it LW g ¢ aaal) 5 puiia ¢SS Aaal) é\Jj\J\ O!LASE*:\JJ‘;[\
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Control:

7Aoo T T=T IS pa ] ohielifs] IS treated by spraying trees
with or by adding the compound to

the soil at a rate of 4 kg per donum.

A Al Lgmdlaa) of el 3l il S Jgdacan Jlacd¥) Gl G5l ekl ala mllais §$
. pisall ol £ 5l 4 Jaray

=leldela| deficiency, \ENeEREEE deficiency, [@e]e]ol:]] Fourth
deficiency, [Yle])\eJel=IgIflag) deficiency week
L@‘WM‘J@@‘M‘J&U&‘OJJ#‘MU& &}wy\
p ol gall juaic &l

Boron Deficiency(B) &susd

An important element of the plant because it works to

save (XU IRl (Vo] [SES W and thus prevent

deficiency symptoms and affects on the absorption of

nitrogen.

ual e aday Al g 4013 Aoy & gl Bda to Jany 4358 Ll aga puaic

O g Al palaia) dpd o i3 9 4ual
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Symptoms:

@ Infected plants with |sfelfelsRe =iilel=lgle] be weak growth
with appearance of death on the terminal young shoots

and continues to the bottom, where the leaves ejected
short ,thick and easy breakage.
u\ﬂ\ﬁ&\g:\;\;.g.hyrﬁ\hga.muﬁ O9us) Laliy Alaal) clslil) @
Ug Ao g3 mad (3l V) 7 A Eua ¢ Lglial 1 el g Agaad) 4 pladd) < gl
o

@ [=lelgelaMe (=il [=1g[eY ON fruit trees cause damage to the
fruit, then dry up and turn into the cork tissues inside and

outside of the fruit,

and the most important symptoms caused by

Fheart rot in sugar beet roots}

Al () Jgadiy chad afe JLall Al Guy AgSWN jladl o ¢yl el @
G g Gl Qakl W AN (@l oY) aal Gy ¢ Lga iy LAl JAN A8
Sl i) jeda A Gl
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Manganese Deficienc

The most important of is

organizing the form and amount of the iron composite

TRGERENT, it working to balance the ratio to [[g5le,

and regulate the amount of any of the forms is very

Important for plants.

Jary sgd ¢ clail) (B 3 ga gall daal) S pa LS9 Bygua Al ga Jpiial) Ciilli g ar)
Ja Al oy puall e of ApaS andaiip ¢ dhaandi ) Jedaad) duad o516 Ao
REALIL
@ Increased the [gE{{olfE be toxic for plant , and [gElg(le
Increased cause phosphorus deposition or other

material ,the deficiency symptoms are appeared.

3) gl o phoidl) s 5 Guiead haanl] aly ) g ¢ il Al gamaad) 303 @
el (ol o] gliid gAY

@ Main symptoms of [yElleElpEE=Re i[9 is a vellow

mosaic of leaves as a result of its impact on the

composition of chloroplasts.

s ol At Sl ety (1 oY) BB S L Sdiiad) (el (2l o) sl @
L8 peadd) Cilasiadlall o eSs
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Control:

Can overcome the lack of by adding
manganese sulfate for at a rate of 15 - 20 kg / donum

sprayed the YEL[SEUEREE with a solution of
manganese sulfate at 0.4%, 3- 5 sprinkles .

[ 23S 20 =15 Jaray A All Sodadall cilly oS Al Sudiiall paldl o ulidl) Say

c‘u:gd

Gl 5 =3 e %0.4 S Jaiidal) b oS Jglaay &y padl) o) Y )

Copper Deficiency ( Cu) osladll yas

Plant needs to [[iiils amounts of [feJeJelcIgiele]pgleYelgl=1alt, it

enters in the composition of the oxidations and reductions

enzymes.

It is necessary in the processes of [§alfe]ge]elalYl

pauSY) ey 3 S 5 B JAn ggd ¢ uladll pale (e Ao ) claal ) ) zliag

sl oSt cillas A 5 9 0 sA g JISRAYI
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@ DI [oASItlelle]nls usually appear in rich soils with
organic matter, and (e A L0 Seta in be the

leaves loss their green color with dry edges.

(s Auali (al o (g ¢ Ay gandl 3 gally ddad) o il LB Bale Al ) o) gl @
Lgdihl Cilia aa il Ledgl 3oy o))a8d ga 3 M) il

@ The SSRGS on will appear

in the form of leave convolution and colored with SINERE
L glig @)oY il A Ao gdaid Adladal) cilils o Aall Ll e Wi @

. o padl ol

Control:

@fe]o]oJeIe [SNi[IETaI0Y, treated by adding ]IS tO

soil or sprayed on plants.

) e gy gf Al ) A S ALl Guladl) (i ellaly $9

Molybdenum Deficiency ( Mo ) | u<is

DIAGNOSIS/ el
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In some crops, especially EUHIIESS, there are very
characteristic for the [ggle])Vele[=1g¥1q] deficiency symptoms.
ot sl e Y 6 el Cliall (e SH @llia oyl 3 dals Jualadl sy b
2] gl

Symptoms:
The |leaves of affected plants show a or
yellowish green color between the veins and along the
edges.
Jsb e s Goall G Jhias padl f ald sl (o) el Alaall il é\j:j
il sal)

The main symptoms of [ggfe]jVele[=1g[{V[aaRe (=} {{[c1g[8Y N

non-legumes are stunting and failure of |leaves which it a
healthy dark green color.

ot s Ll sl bl g Ao e ) 5S5 T8l e (A o o gall i) A S ial ye Y
Aale Gl Al g) pas

@The leaves show some mottled spotting parallel with
some alternative colors.

)Y Aalie 4 )) sie 438 5l G5V o el

An early symptom for [ggle]\YieJe(=1a[0lsNe (Elilei=1g]eyY iSs a general

overall chlorosis,

similar to the symptom for [gljigele[=gie [ii[ei(=Tg[e

ol (al e Y alie Gl sle i jiial (&gl sall (il 3 Sl Gl e Y1 sy

¢ O sl
but generally without the [(=lefe[SgNelo) (o] ¢=1io]y
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on the undersides of the leaves.

BN ol mhadl e jana ¢l (50 Lagae (S
At S ey, molybdenum has
a very in makes the leaves a

very brilliant orange.

A 0 35V Jra (B 1an 3 ae pant il jel 4l @ ghand galld dlall el 38 )
Lol dnaY

In advanced stages, the leaf tissues at the margins of the
leaves dies.

The older leaves are the more severely affected.

Control:Aalladl

The best way to find out is to apply a solution of

sodium molybedate or ammonium molybedate

to the leaves of the plants or to the soil, and see whether
there is any response.

a5 sa¥) Sland sa sl a g gall il g0 Jslan ddlia) o i ES) 4G Hla (il
Adlaciad ellia <13 Lad ddaadlag ¢ 4 1l ) o calall 3 f

Plant diseases resulting from irregular irrigation, the high
level of the ground water.

N slall (s gina gL ) ¢ gl AT ade oo Al ALl () Y

(Blossom-end rot on tomato and water melon fruits}
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Gummosis of stone fruit trees disease).

- (Gl 3153l cd AgSA el fanal ¢ BN g Adalakall jlad e a3l ikl oée)

Diseases resulting from
iIrregular irrigation and high level of ground water.

¥ slall (o giasa gL ) g (5 11 AUATH ade (e Al L) )

Plants differ in their water requirements, due to many
factors, such as differences in soil type and prevailing
weather conditions and others.

&)JMMA‘Q_\AEJ:\EJA\}C LSM Sl c;ﬁj‘@w\ L@—‘“” @C_}\_ﬁl_ul\ s
L e 5 sl 4 sall o phall 4 il

Some plants_live and grow under nearly drought
conditions, others are_living under hydro conditions,

¢ a4l

but the vast majority of plants live under

temperate or moderate hydro conditions,

and any variation or fluctuations of these conditions lead to
cause injuries to these plants with many symptoms.

S S peda Ly Ll el s il ol oyl i CiSal
e Gl e V)
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@ Plants differ in their ability to tolerate drought,

the lack of water for example, leads to wilting of tomato
plants,

while sugar beet can resist under the same conditions,
and this is due to its ability to absorb water at night from
the soil and benefit of dew.

) e oy Gidaall ol oLl A8 ¢ ilaall Jaadl LglilE 8 Lein Lagd culilall (aliss @)
Slo Lgiom I a5 138 5 oy Hlall it cand 5 Sudl el Jody Y Lei Adalelal) J g
sl (e i s 4 5l e S el aliaial

While increase in moisture content in the soil leads to
a lack of oxygen needed for breathing of the

underground parts of the plants,
Glill elae ) (i) a 5O aanS ) s A o Ayl 8 4 ola ) 30l ) )
3 :\7\.»..'4:){)“
It has been found that stagnant of water for 48-72 hours
In potato and cabbage fields leads to wilting especially
when the temperature is high.
Led b () (g Adlglll 5 Uallad) Jgia (8 Aol 7248 32l elall 258 ) ) an 5 288
2\.111.0 DJ\)AJ\:\AJJUJSJLAJ.\Q LA\AJ
(#) The rapid changes from drought to surplus of water
lead to the appearance of many diseases like

tomato fruits cracks and blossom-end rot on tomatoes
and water melon .
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O 8S seh (g elall 3al ) () alaadl (e Ayl il sl () LS (#)
Sl s adlalall e s 3l Caplall ixd g ddalakall el (3345 yoal yaY)

1-Blossom-end rot on tomato and water melon fruits
By Aklaall L e (5 a3 Gl s

Physiological disease caused by calcium deficiency due
to soil conditions or any other factors inhibit calcium
absorption.

i Jal e g1 5l Al gl p sl puaie (ali dvy (a5l sand e
2SIl

This problem appears especially in home gardens and
greenhouses,

as the moisture percentage in the soil fluctuates
or there is a shortage of calcium content in the soil. !!!

or an increase in salt concentration in the soil. !l
Apanall sl 5 A0 ) gilaall 8 Aal AISG) oda el
A ) (8 A sha ) A s i G
L) (8 p el QU e Qo) 2 gy
A A OLY) A i)
Il This disease appear as a result of long time drought
followed by copious irrigation.

This disease frequently appear in Hght sandy solls.
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08 (6 Adiay o8 AL gla il Caldal) Aagiy (i yall M eday I

Adgall dle I ozl SV 85 S0 (e jall 138 Jaadiy

The beginning of the disease appear in the form of

at the of tomato and water melon
fruits before or during maturity.

Jad B0 5 ddaladall el (g 58 30 Cashall 8 40l ani A o Gaall 18 seda oy
LA il
These spots disperse quickly and become deep brown
to black in color and leathery is usually dry,

but infection with bacteria or secondary fungi make it
rots, and infected fruits mature_early.

OS5 Al ale (5855 Apala 5 o1 g () Al 4y muali s Aoy (@) S5 alill o3
S Al L goai g ¢ aati Lebaad 4 1 il pladll ol LSl Ll

1

SWF|
fws.syajlleo, Kl asi

Treatment izl
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1. Addition of in the form of

(ez(8{0X) | to adjust soil pH to 6.8 — 7,by Mixing with the
soil during the fall season at a depth of 8 -12 inches.

LAl Akl o PH 6.8 -7 )il diases Jasal pa (S0 o Sl A8La) -]
Tngs 12-8 Gand i Al Josd i

2. Fertilize only moderately. .l 8 Yaies oS5 agud ¥ -2

3 - Avoid exposing the plants to long periods of drought

or water flooding_and irrigation must be moderate.
Ciliad) (e Ay sl ol yial Ll ay a3 aini-3
_Yﬁutﬁ)ﬂ Sl g ¢ ;Ld\_a)ad\i\

2-Gummosis of stone fruit trees disease
4y aald) 3 sl i)l AgSll) Jladi fanall (2 3

This disease infects plum, and peach.

E ¢ oalaY) i el 138 sty

This disease is mainly due to the high level of

z1i=l1 as a result of poor drainage
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or the nature of the soil and water retention for a long time,

such as

or presence of hard layers near the surface of the soill

or due to irrigation water_and

increase of the osmotic pressure of the trees}

dagda sl (o puall ¢ g dagii oa )Y elall (6 sise 8151 ) Lalad sl 138 (5 3y
GOl slana ciliids 3 ga 5 ol ALEN Adall 4y i) a5 AL gla 3aal o lally Ledalaia) 5 4, il

OBV () san) Jaral) Uil Ml 5 (50 elia ) Ay i) xdans (4e

uaall oal el aa

appear on branches and stems of the
trees,

which are small in size at the early years of the trees age,
and then grow bigger into large masses of various sizes
covering branches and stems,

associated with leaf yellowing,

and leaf fall with dry branches and stems and IV Iz112e oo

e e ) gl 8 AL G S s adY) iy i e Lrea <3 ) sels
Galiay gl s ¢ 531 st alaal) ddlidg 3 508 (IS maail 2o 35 a3 jlad¥)
Ol gana g liaall 5 & 3V Calia g Leda sy GBI 5Y) ) ial dpanall <l 51 _3Y)

while the become [IEEX and may [fo]l,

leading to the death of trees.
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DY) Cige (535 Lae (fay By Clumia () S (5500 £ genall Wl

Disease control is as follows (b LS ga sall il

I This disease is treated by

" Establishing good drainage canals to the level of

Uground waterl

or the use of resistant varieties.

alazinl ol a1 elall (5 gise (iad Banall Jjluall Al o sl 138 ety 111
Al b A glie Calial

Avoid planting in saline soils or irrigated with saline water.

Aalle olay (555 ol Aallall ozl Y Gdde) )5l Cuni

Methods of plant disease control

Agricultural , Biological , Chemical
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Mercuric bacterial pesticides, antibiotics, and plant
breeding.

(Aol g gl sl A1 30) bl () yal Aa e (3
) g Ay iy gpad) Clabdaal) o 1) A A0 gl

X
First of all it is necessary to know the pathogens

whether they are living or non-living and their evolution

and then identifying the necessary of control ways.

Vsl la ki 4885 A b 5l doa il o) gus Lpda yal) Cilpsal) 4 aa (555l (16
gl $Lail) i \gia 2l Aa U1 5l 240m3 55 0y

These methods differ from one disease to another

depending on the type of pathogen and host and

Interactions between them,
E) a_a\.mal\dibd\j @Aﬂ\w‘?ﬂmﬁnyuﬁé#\bM .!.....j
i a1l ealal)

Some of these methods include: b Gokll ol ey
1. X =10 -1
yBBiological methods . RTINS

3. Chemical methods. Libaassl 3kl .3
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Include the human practices to reduce diseases such as
the elimination of pathogen from the host
or avoiding of planting sensitive crops

or disposal of infected plants by collection and burning.

o)y (e adl i Lo s ) Jlae ) Jadis
Jlad) G i pall Guasal) 40 A

duleall Jualaal) de) ) § qiad |

leon s Lerany Gl 5 Aliaal) il (e galddl)

These practices include: <! a2 ol (e

1. Follow the agricultural rotations. el 5l & sl g L)

2. Improving for plant growth conditions. bl gei cags s s

3. Tilling and exposure of the sOil t0 (il Lpaay ot &5 il &)

the SIY).

4. Collection of and removal of dropping wastes with

elimination of infected branches and fruits and

burning them.
i s dladd) jlaill g g Y1 Al ) ddadluciall Colaliall aes

Biological methods] //4a s sl 3kl
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@ By raising resisting varieties of plant diseases from

trust full source ,with cheap prices

and avoid the problems caused by chemical pesticides.

Gl gl 3 s ylas (pa Al ) Dl Ak gl Cilial e J geanll
AbeSl sl 1S 58 A JSLEN LS g daid )l

@ By using QEIWMEWCEREINIES to control the some diseases.

_u'a\)A;Y\ U Glc E).L:\.uﬂ 4\3&:\.125\ MRYSY e\.l';'.h.u\ CSan g @

@ Controlling nematodes by fungi or using some plants
that produce toxic substances in the soil to kill the
nematodes.

il Uil Glamy alasin) gl cilladl) Al g o giladll e 3 ) 43ilSa) g
bt Gl il 4y 0 8 Aalew ) ga RS

@ There are some viruses that kills bacteria, such as

the bacteria that cause grown gall on stone fruit trees,

Ol NI EN U e RUsl=Rfire Dlight disease on pearst

) ¢l el S 8L ¢y 0 ) gl ey 205 LS
A 0 Al m el Al Uy Y 51 ¢ Aoyl 3150 il ) 5 il
. 5 sl
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Chemical methods // 4l 5kl

One of the quick ways affecting pathogens, with good
results but their use requires caution because they are
toxic to humans and animals, as well as pollution of the
environment

Lellazial o) V) B il e il dpua yal) Cilpsall 8 ) ey yudll (3 ) (g
¢ 2l L o e Sdad ¢ ol saadl s LD dabas Leadana (8 Haall g dasal) Callay

Pesticides are named according to their effects.

la il Lo clapall e
Such as the fungicides or bactericides or Vifocides

and nematocide .

Sl and b A e i L;mj ¢ Ay plad il e Sy phadl) e i ;rmﬁ
A giban 5 A g b il 13Sa 5 4 4I€

$ @ $ Chemicals are used in different ways (spraying or
dusting) on the vegetative parts or added as to
seeds or after mixing with water as to protect

the seeds and seedlings from soil parasites.

i padll o) a1 o (1 sdad of L ) dalis 3yl Aibeassl] 3 gall Janini s $@9
Al <l jalall 5 3,0 dles iajad slalls Lo e 3ay o) (aabesaS ) 01 ) Calis

Al (8 saa) siall Gldishall ) e e
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(*) May be used as a [[SINVAnEHEE] for coating the injured
and wounded, areas.

Cda s ) sl de ghidl o) jal) oMl Aas (S5 aadid M (%)

There are commonly compounds used in fumigation or soll
treatment or used for spraying or dusting or mixtures,
such as:

s el o (31 Jariast o) A 31 Alalaca 5f il 8 Jlexinn) dadld CilsS ja Allia
- B (lae

Bordeaux mixture is the most

common. )
e sdila STy 50 e Jadld aaty g or dpaladl) LS jall 11

2- Inorganic sulfur compounds: such as
Ferbam, Zineb.

. Zineb « Ferbam Jic -14y guas D) iy sl S a2

ENMercuric compounds: KIS

Inorganic mercuric compounds such as
mercuric chloride,

and organic mercury compounds such as Sersan.
LS ya g ¢ bl 3 6l8 Jia 4y gme I (530 511 LSy Jia ar A Sl S jall 3

o) e g gl 3 50
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4 -Systemic fungicides: like Benlate.

. Benlate <l Jic -z 4 jlgadl 4phil) cilaal) .4
sawalilelfelifefsH substances produced by certain
microorganisms which are toxic to other microscopic

organisms, such as Streptomycin and Tetracycline.

A eaall Aal) Lal) SN mny JruB (e S O g a5 wdygaal) laliaal) 5
Streptomycin  Csle sis yisll Jie ¢ 5 AT 41 ene el b 585 5
. Tetracycline oSl il
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Mycotoxins produced by some fungi that infect

cereals, fruits and food materials. Seven;h
wee

Gl (Al by phadl) g Lgadll Al 4 phadl) & gacal)
Al dad) 3 gall g Ll g gl bl

g s

Fungi: <l hdll

Are a [IUERIENS, simple installation, do not contain
chlorophyll, including molds and yeasts, which both do
not contain specialized organs like, roots, stems and
leaves.

¢ Jadg sl e g giad Y ¢ S il Adagy Al LS oa

duainiia sliac] e s Y LadlS; yeasts Aallymolds glee ) aas
By s Olasdls ) eaallS

They are either consist of microscopic single cell, as in

yeast, iladll (8 LS 4y jema Baal g Al e ()5S L) g

or consist of aggregation of micro-filaments called hyphae
,total called (mycelium).

=3 e ganas hyphae lidel) coand 438al b pdl) (e de sane o O 5ST |
(mycelium aslaalall) ¢ kil J 2l

I \\;\ -
\77‘\ ’ /-“
B

<
o

& e — NN

T e R

(mycelium assbtall) g skill J 53
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Either divided (septate) with septa and each section
contains a nucleus or more.

ST g als e s ging aud S sEpta daiase o septate awie osSs W)
. psie

Or itis not divided( non- septate) and in this case, the
mycelium is a compact cellular

( coenocytic) where the protoplasm contains many nuclei
without barriers.

oo ke sohdl Al s Al s 45 non- septate asie e O
L alsas snsase 4l Lo o Bl ull (g sisg Eua coenocytic st laeas

Definition of Mycotoxins: 4!l a gaudl ciy 2
Mycotoxins are a group of biological compounds
produced by a group of fungi, which have the ability to
produce secondary metabolites when growing on a
suitable environment .

Led s il yhadll (e de sana Leaiti dan ol gl LS sall (4o Ao sana (o 4y pkadl) p ganad)
sle sat Laxic Secondary metabolites 4 s duayl CilS je zl) e 5l
e alie 44y

And secondary metabolites of fungi are biologically active
compounds, and in addition to that a poisons are

non Antigens which means that they are free of the
components which drive the living body to form antibodies.

e p s Ll ) ALY La ol g Adadi LS e & il pladll 4y B A il il
L) slime alual (oS8 al) amsnl gi5 ) i Sl (o La sl ey Ay
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And most of them are toxic to humans, animals , plants
and micro-organisms, and the toxic products to humans
and animals are called Mycotoxins.

Al sl e sty g ¢ Aall dadl S bl g o) gaadl 5 il Sl Ledle
Akl gand) sl Mycotoxins " <ol i sSaall Jadl ol saall 5 Glusd

These which are poisonous to the plants are called
"Phytotoxins",

while these which are toxic to microorganisms are called
“Antiblotics” which often causes abnormal biological
changes in the organism.
bl il yall Ll ¢« "Phytotoxins " <l i sl e xi colall Lgie daludl
LWl a5 " Antibiotics " 4 sl Glaliaal aul ledde 3lai 43801 dual) sl
(o> G ke e A gl g Gl i G
And generally the secondary metabolites of fungi are
called Mycotoxins,

¢ MyCOtoXing s i sSuall Jadl <l yhadll 4 i) dpa¥) ol il e (3lay Lo gac

And also the resulting toxicity process is nhamed
Mycotoxicosis.

. MyCOtOXiCOSIS (S 5 sSall aansill i dailil) aandll Clilae e Liadl

Generally Mycotoxins reach the human and animal food
through contaminated food or provided food by fungi which
secreted , these toxins is called direct contamination.
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Gaob oo Ol s glaiy) aleda ) Mycotoxing 4 _bdll a sall Jual dale dday
el G il Gl a5 o sanall a3 5 dall lailly adiall alaall ol o)) gl

The food material encourages the fungal growth,
whether during the different stages of production

or during transport or during the storage period.

5y 8 g Lolas o) of Adla ) L) Jal pa oW ¢l al) oot aandil 441 2xl) 3alall
P E) el D 5 S A 4
.O:‘ . & .~!\

Or indirect contamination may occur as a result of
contamination of the components of food material with
Mycotoxins ,

by feeding the humans on animal products which were
previously feed on contaminated provender with
Mycotoxins,

The second way is the most dangerous.
O5Sas OS5 5Saall o AR Bl i g gl Aath plae e Gl (S S8
Bosha JY) g AN G yhall 5 4 kil o genilly
These toxins could be produced in the field before or after

WEVES and (o[glgleRSite]e=le[s Of various materials.

3 gall 335 Ll g aliandl axy ol alanll U8 Jiadl 8 o saud) s i O (S g
.~’~S... “

As a result of fungal growth ,they carry out
metabolism operations and produce Mycotoxins,

g yhadll & ganad) i g Al Sl Cililany o 585 Lgile Gl jladl) gail daii
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Fungal growth requires specific environmental conditions

such as: , lavailability of

SN Yo [el) , fungal contamination and mechanical

Injuries.

el (Al o sha 1) A 30y 5 1 Jie Badae Ay a5k 3 68 callay iy Hadll g
(SSlSe ) pa Epan — Gl phadlly gl — S V) (e B ag s —

The Asperqillus , Fusarium and Penicillium are the most
important fungi that produce different Mycotoxins.

<y hill aal o Penicillium , Fusarium , Aspergillus <l yhé i
ARl A il o g g 3

Aspergillus produces Aflatoxin,
(Aflatoxin) oS sy =iy Aspergillus ks

While Fusarium produces Zearalenone ,Deoxynivalenol
(DON) , T-2 Toxin and Fumonisin.

Deoxynivalenol << s Zearalenone ) (» JS &% Fusarium ki
. Fumonisin 5 T-2 Toxin 5 (DON)

And it has been noticed that Penicillium produces
Ochratoxin compound.

.Ochratoxin <= s ziv Penicillium _ké of aadl

Fusarium often infects [Joiga), WIEEY, FEMEY, and noticed
that the increase in humidity with high environmental
temperature increase the chance of infection by this
fungus and the secondary metabolites produces
(Mycotoxins).
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G sha ) A 3345 o JaaDly 5 ¢ el g il 5 5,00 Wle canay Fusarium Ak
uﬂj‘)jasj\ \J.@.\LLA}”Q\M‘)SUAJ:\J.\Q\AM\ Y @w\ SJ\JAM 2;)..‘\&13.1‘)\@
(ki o pandl) (5 ) 380 (il o 5

Aspergillus needs low humidity with high temperature,
with a broken stored grains to produce aflatoxin.

Sgaa xa (815 4a je B s da 0 pe daidia 4y 5k da Al Uy Aspergillus
ST LN PR EREON | RUEPTEN gt TRt

While the Fusarium requires a high percentage of
humidity and also can grow at low temperatures.

Cilad (B galy O OSans sl (e Andi e dons llay Fusarium J ki gos
."' “ e 3)\)3

And contamination of animal food by Mycotoxins reduces

the rate ol growthroranimals, so [oEIglilgelgeles(eiile]ly
zlilelireduced fertility)

L) Gl Gy il gl pai Jome (o Jlis A il o gadly il gl Cile 4k
A paddl (e 5 g Cudal)

Mycotoxins are absorbed through the digestive canal,
which affects metabolism and the rate of activity of
endocrine glands which

cause a trouble in the secretion of hormones

with lowering of activity of the immune system of animals.

SIS 5 A Jiadll dplee & 5% Les Gpanagl) 3LEH 5y e (e Ay kil o gand) (il
LSS oaletil 5 iy sell 381 3 1A Crgan gl Adliaal) placall anall Tl Jane

gl Ll gl
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Here we must distinguish between the effect of
Mycotoxins and the poison produced by some bacteria.

LS (e i) anall IS g 2 padll @ gand) 530 G aall iy Lia

Since bacterial toxins are protein compounds which
cause symptoms appear within few hours

and human body or animal body start to produce
antibodies against these bacterial toxins.

I 5 AL Culelu DA edai il jel o A g 53 3 e (oA A S @ ganddl ) Cua
‘\.1).\45.\3\ e}«.d\ 52 ALa ‘\A“.C\AA (:L.u;i Ctbj ‘:J U\):‘AJ\ ji u\.uuY\ g

While the fungal toxins are chemical compounds with
low molecular weight and no antibodies could be
produced,

avanll JA1s iy ¥ (addia 15 3a s Lo AibiaS LS e 4 4y il o gend) O Gas B
L Balias 2 54

Generally Mycotoxins may produce toxins that cause
gradual symptoms which increases with the accumulation
of toxins inside the animal body.

o sanall aS1 5533l 30 210 35 dpagy 58 Gl el A & el (e Ay kil o saud) e sac
OV sl s JA

Mycotoxins

causes failure in the activity of the liver, kidney and
destruction in the central nervous system and imbalance
In hormonal activity in the body of the animal and drive
the animal to lose appetite to eat food and......
eventually death of the animal.
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Division and classification of Mycotoxins: 4 yhdll a sawl) Cariad g avs

Mycotoxins are generally classified under the following
main groups:
A Lt ) el s Aale Rdaay 4y plaill o gandl Cayias o

The Aflatoxins are the most common Mycotoxins as they
are the most occurring with the most damage,
Aflatoxins [ZHl are the most toxins happening and toxicity.

1y JSYI g Usan SV LY Lo g 4 laill o sandl JST o CilinnS DY) e
Asan s Usan o sanll ST o8 B il 5DY) it

A poultry provender are considered a good medium for
growth of fungi and toxins formation.

Cpsanall (poSis il gail Baa A el sall Cadle ] yiat
And Aflatoxins are divided according to the color of

reaction under with or color.

2l s Y sl il e gaall cand Jelaill ol 188 g calinnS MY and
and the various forms of aflatoxin are B1, B2 & G1,G2.
. G2 ,G1 & B2 ,B1 (pS oY) J Adliaal)l JISEY) (e g
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Aspergillus parasitics fungus is able to produce the four
forms of toxins
while the Aspergillus flavous fungus able to produce
B1& B2 only.
&b psand) (e day Y JKEY) £l) e 508 Agpergillus parasitics sk iayg
ki B2 & B1 zWwl Je 28 Aspergillus fiavous sk o o

Aflatoxin appears after harvest as a result of bad storage.

o) A Aam dliaad) day (S Y jelay
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Mycoplasma as a pathogen for plant diseases, their
characteristics,

The most important diseases caused by them,
symptoms, life cycle , and GOREEONMethods .

i Dl ) ) aal gl Jaae el (ol 1Y il Lo 300 sl
e slia 3k dgila ) 50 clgual e
Parasitic flowering plants( , Broomrape)
(Sslel) | Jsalall ) Aliduiall 4, 58 3 el

Mycoplasma are known as a pathogenic for plant in
1967 by Doi and others.

And till now (50) caused by Mycoplasma are

known such as Berry stunting , Ester yellowing ,

Witches broom in potatoes and the Citrus stubborn

and other.

CGiye s Ossals DOi U8 (e 1967 ale cilill ia e caneS Lo 500 S0l i g
huiSa 5 i) okl 5 gl 2380 S Lo 3Ol Sl s s g (50) Llls
ey dladaall g ad 5 Ualad) A3 sl
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@ Some characters of Mycoplasma: —aBhssilal clia (o

s SRSNSHRSRBEEIEHS nd ERGSMRNRVIEDS . hich

passes through bacteria filters.
LS el je A ¢ Gyl e ST LS e Lans jpeal (o -1
They are of cellwall and sensitive to
high temperatures and antibiotics.
LAl laliaall  Alall 5 ) all sl dules gd ¢ AR laa Ll Gl -2

Nucleic acid in the cells is RNA & DNA, while the
nucleic acid in the virus is RNA except the virus of

cauliflower is DNA.

Ly DNA 9 RNA g5 (e 58 DA 83 g sall (5 96d) (laalad) .3

O5Ss Janli 8l il § g0 (g b Jae e RNA 0 (sl A (5558l padall g 5
. DNA &5l 0

Mycoplasma reproduces by budding and fission.
Dl ae il La 33 Sl ST 4
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Mycoplasma are transferred by grafting and
leaf hoppers insects.

[ Prominent symptoms caused by Mycoplasma on

infected trees is yellowing , witches broom, stunting

and growth deformation.

DY) s Alaall JaudY) e L sSilall s Hedas 3l 33k ol Y1 .6
_}_A.'J\a}»ﬁj e)’ﬁﬂ\j 'Sﬁu\z\.u.'\&)

Could be controlled by antibiotics, such as
Tetracycline.

Tetracycline ¢Sl il cils 1S ¢ 4y gaadl cilabidaally Leia slia (Kaa .7

Most important Mycoplasma diseases in Iraq is

Gldaaall ol gape o Gl L La 3 Sl al el aal

This disease causes significant annual losses,
it has been found that

the rate of production of infected tree is of

the production of healthy tree, and this loss become
as aresult of and BENRIA falling.
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Gl g Aliadll 5_andll ) Jare o)) Ay 288 63,08 4 g Hilod Caandy (a3l 12
bl Ll g Jla V) e SN L i e el ) 138 g caglud) 5 el oL

B And that increases the importance of this disease
Is that Mycoplasma infect the orange and

other citrus trees as

Mandarins and , Erapefilif ,while on and
EMEEAERE, the impact of the disease is medium.

Gty JUE et ) La B gSalall 0 58 G yall 138 sl e 3 3 ey $$
Ol gdal) & galll g i N el g yh o KU g i gl S g 5l Glpaea Ll
D gia lgle (il

Symptoms: 4 sl (al e Y

Symptoms appear in the forms of clear stunting on
infected trees with slow growth and taking a
bushy appearance (where several sprouts grow with

short _internodes on each branch unusually, with a large

number of dead branches on infected trees compared

with healthy branches in the infected tree).

La3lasl y La gai Al 5 Alad) Jlad¥) e mual s o 58 40 o gl e V) el
sl i)l e Claadladl § i e el gy saBi Cin ) (g el jeladl
A e Llad) ) e Al ¢ 3V 58 Jrad g ¢ galie) je 5 IS S
(Al 5 a8l A glul g 3N
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@ The infected leaves become small in size with leaf curl
upwards towards the branch forming a right edge with

seasonal mosaic and Blszlfelsieeiiolziiieng at mid-May.

e Onandl olaily eI sa Lgbla (g shaii g anall 5 jraa ()5S dlaal) G 5Y) W @

By Osh g ense (180 L] Sy g |
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http://www.idtools.org/id/citrus/diseases/images/fs_images/06CSD.jpg
http://www.idtools.org/id/citrus/diseases/images/fs_images/12CSD.jpg

Pathogen: ST ESINENAIE] (ol crall
The morphological form of a SuigeJe Rk cell is
different, it is Polymorphic, or Spherical or

Branched helical cells or non helical filaments.
s A g S LA gle JISEY) Baamia gd ¢ Calidie La Bl g plaead) AdAd o LAY JSEY ()
CAdigsla e b glde jile dyighla

The most important characteristic of Mycoplasma is the

lack of real cell wall, it does not have the ability to
manufacture the required materials for the formation of

such wall, as it does not have specific or regular nucleus.

e 5 Led Gl 3) ¢ LREN (oSl laall alaadl sa La 3Bl Sl Ay cuati L aal s
CAddaiie ol Bodna Bl 51 Led G 40) WS jlaadl 13 (5SS Leallaty Al 3l gal) asiial

Mycoplasma is transmitted from one plant to another by

leafhoppers or grafting ,and it remains from season to

season on infected trees or perhaps in carrying insects.

¢ ampraill gh (81 gV ol 3l il i sk e HAY Sl e Le 0 Sl JaGE
Lt Alalall i) i ey o Abaddl i) o SAY auge e i

Control: 4aélsal)
1- Using resistant varieties in agriculture.

Acl ol 8 A slie Calial aladiul 1
2- Using non-infected scions and rootstocks.
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Alas e Jsmal g o gaths aladinl 2
3- Using Antibiotics such as Tetracycline, which inhibits
the Mycoplasma growth.
Ladl Sl s by (31 Sl 5l Jie Antibiotic 4 sl culibiadl alasiul 3
4- Control of leafhoppers that carry pathogen.
waall Gl Ji5 30 (31 5Y) <l a8 <l ydia AadlSa 4
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Parasitic Flowering Plants alakidl 4, , 3l el

A parasitic plant is one that derives some or all of its
sustenance from another plant.

About 4100 species in approximately 19 families of
flowering plants are known.

3925 ¢ 54100 (M . AT @l e alie IS gl any aaiuy A s udlal) il
Ad 5 yra b jall LA (e Ly 3 Alle 19 ]

Parasitic plants have a modified root, the haustorium,
that penetrates the host plant and connects to the xylem,
phloem, or both

LagdS o ¢ olalll

May be parasitism are totally or partly, as each
Intrudes entirely because it is free from chlorophyll and
needs to obtain_the food substances from the host plant,

) zling 5 s 5N e o AT LIS ikt Lgany G ) ¢ Lija o LS Lelabat () <, o8
5l Il e 5 jeaall A1) o) gl e J gaal

Such as Broomrape ( Orobanche spp.) which intrudes on
the roots of bean plants and tomatoes and sunflower,

550 gakaledall 5L paldll Sl ) eda e Jilaty 3 Orobanche spp sl Jie
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And Dodder( Cuscuta spp.) which intrudes on plants
stems of linen and alfalfa.

el g GUSH Sl Gl Je Jadaty 3l Cuscuta spp Jseladl

And other containing chlorophyll but it does not have

roots ,therefore it intrudes partly on the host by sending

haustorium to obtain the water and nutrients as
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http://en.wikipedia.org/wiki/Haustorium

(Striga spp.) which intrudes on cane, corn and other

tropical plants.

dile Ao Lija Jilahy adla el Jes jsdaad Gad il ) Jidg IS e (5 ging e Leiag
Jakat, sl Striga spp. Hlaall S a0al) paliall g elall e Jgasll Gliaaa Jla b
LA s il e la e g dnalall 3,3 5 cuadll e

Parasitic plants are characterized as follows &9u ki) clid) diats

la. Obligate parasite — a parasite that cannot complete

its life cycle without a host.

) (553 Lgilan 5550 AL (e Y bl il & Jloa)

i5. FECUSVEIDaIasiie — o parasite that can complete

its life cycle independent of a host.

e W oy 60 Ldbia 3y 90 JWS) Sy Al LL\LJ.\SLS\ - Jadatl) 4..\ Lo
S — )35 ] RT = r

2a. Stem parasite — a parasite that attaches to the host

stem.
Ll Jeats ) il il ) ekl ;) aillals

2b. Root parasite — a parasite that attaches to the host

root.
ool sl el 1 bl ;3 il
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http://en.wikipedia.org/wiki/Obligate_parasite

. 3a. Holoparasite — a plant that is completely parasitic
on other plants and has virtually no chlorophyill.

LIS Oy S0 e A5 AT el e LIS Jalay el (o) IS Jis

. 3b. Hemiparasite — a plant that is parasitic under
natural conditions and is also photosynthetic to some
degree.

da Al A puall Jiiailly o i 5 dpmda 89508 s Jalahy Gl (e ) sl Jaka
L

Hemiparasites may just obtain water and mineral
nutrients from the host plant.

) ) e AR ualiall g oLl e guaal) Jaih 4iSay sl Jikaial

]
e #

vif.ebuTuoY - ehcnaborO dglgl -Oluillyalysl

L

Planta parasita - Cuscuta sp. - YouTube.flv

[
e

Hosts-Cuscuta Interaction - YouTube.flv

]
e #

Cuscuta - YouTube.flv
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Pathogenic bacteria of the plant, Its characteristics,

e Aadiall () pa) an) (lghl Jaaa (il Al yaal) Ly SS)

X

Van Leeuwenhoek the first one which discovered
bacteria in 1683, and in 1852, bacteria classified within
the plant kingdom steadily. (Bacteria have no specific
real nucleus, but contain a nuclear system as small
chromatin granules)

1683 ole Van Leeuwenhoek &lseid (i allall sa L i< CaliSi e Jof
Led g L A1 ) ASE B ) guay 400N ASlaall e b A g 1852 ale s «
(B duiiibag S cilama e 3 le 5998 g o (5 iad (89 ¢ Barae s 3l 53

Burrell in 1878- 1884 fond that bacteria cause plant
diseases, such as the fire blight disease In pears, and
number of bacterial species that have proven parasitic on
plants are more than 200 species, which counts about
20% of the total bacterial known species , which are
approximately 1500 species.

O G ¢ Al Ll yal i b 5<) ()) 1884 - 1878 ole Burrell alldl oy i
i ) A il ) Y dae iy ¢ L G Al (5 eSI) 8 A U Aadll) (i 5a

o S £ oY) £ sane (00 %20 s 5! £55 200 e ST il e Lelils
551500 sm Lasse JL 4y el
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Characteristics of Plant Pathogenic Bacteria:<bill 4 yaall LSl &) jraa

(1) Bacillary shape with or without flagella.
Lol suil (553 o) A 5ia JSE Ay gaae (1)
§ 7 N

(2)Do not form germs except the genus Streptomyces.

Streptomyces osiall £WHul 2l s 3385 (2)

(3) Bacterial cells are Gram-negative except bacteria of
ring rot in potatoes which is Gram-positive.

& Galall il L S laele Gram- negative ol S daal Wlle LK (3)
2 S el A 9o o &5 ) Ualadl

(4) Most of them are aerobic bacteria and the majority are motile.
L AS e Lgalara s 400 sl L iSAl (e LgdS) (4)
(5) The majority of bacteria form colonies on the culture
medium ,with yellow or shiny white color and smooth.

Celade g el eliay of ol jiia ¢ A o sl e G jantione (385 Ly 3 e (5)
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FICURA L - Aspecto de Lin placa de Pt com don maedion de culiives evabeados puss 1 sspreicla d¢
e de Paeadc

=
g prvapos pr bt A Medio de calivo wem-aeetivo
MSP (Mobaz & Schasd 1987) ssodifitads; B. mxcdio & cultvo KB (Karg of a2l 1954) soxrmalzscrne
wtikzads para of anlarsesso de b toctern, Las Sectas mdican b colorsas & P i abacd

(6) Mostly prefer Jow temperature, and the optimum
temperature for most of them is 20-30 C°.

.2 30-20 W iSY Ll ) jalls ¢ dikl 53,0y Ay Juakld Lgalina (6)

(7) Ba@Cteria enter the host body often through stomata ,
natural apertures , wounds and denuded tender plant
tissues, like root hairs and flowers stigma with the
presence of water droplets:

ial) g zooall g Dpdal) cilaidll s il Gask e Wl Jilall b SSY JA5 (7)
celall il yhad g5 aa S Y adlae 5 Ay dad) Gl eS¢ 3l etall dand) Al
BACIETA are feeding in general through the transmission

of food substances through the cellular wall and
cell membranes.

Al Aked g (o AN Hlaall MA Al o) gl JWE) 5 e oo L see Ly KAl g da

BaCIETa are reproduced in general by (simple binary
fission).

 (Gamead) LD LYY ) JUaiiY) A& ylay dale 6 gemn Ly S S
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The most important bacterial diseases 4Sil Wi 1) (&) oY) ar]
1- Soft rot on vegetables [/« g ~adl) Jdo 5 dall ¢daill -9

Is one of the most important potato bacterial diseases,

as it appears in the field, store and during transport.
Ll W g o oaall g Jiall B eda s ¢ Ay Sl Usladl il el aal (e ting

Symptoms:dua sl yal e ¥

Symptoms appear at the beginning on tubers at
on the tuber surface, and soon progresses to
the inside and then the contents comes out of the tuber
with smelly emission and the tuber color becomes dark
brown,
Ll mha e dile iy A e clpall e Ala) 8 (e V) el
Gilasd) ae g LAl ) 4 el Gl giae 7 A0 Lz 5 Jalal) ) Alal) axidi e gle

Y S S - ' WPV | S ST P IOy S - S

[
ol
Pectobacterium carotovora (Erwinia carotovora) infected potato - YouTube.flv

while in the field the previous symptoms appear on the
planted tubers, accompanied by other symptoms on the
vegetative part , and the plant color become pale or yellow

and stunted With Iess branching
MJMJSMJJM\ o caaly il oy 6 oy 5S8 « Lg}éﬂ\&}a&d“_;sdﬁ\ ua\}:\
e Ll
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No tubers formation with the infected potato plants and if
they are formed they would be small in size and poor

guality-
dae gl Ay ) g paad) B pua (98T Leld < oS5 ) g Abal) Ll 8 @l ja 35S0 axe

Pathogen: (sl Gl

Pathogen of this disease spend the period between two
seasons in the form of bacterial cells exist in soil ,and
Infect the plants through wounds or holes caused by
iInsects or nematodes.

¢ Al By g se A S LA A e e se G B G el 18 e e
agilanl) o el ydall haass ) @) - g el gyl g i) Capad

Control:4adisal)

1- Do not irrigate plants heavily specially at crop maturity
because increased in moisture increases the infection by
this disease.

138 ey 35 A sha 83k 3 oY dm&‘@@l&j&m&;\ﬁ}@‘)&uw\ S e -1
a

2- Do not use infected tubers in planting .
Aol ol g Al <l aladiu) axe 2
3 - Disposal and destruction of infected plants.
L8 5 dbadll clilall (e Salail) 23
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4 - Infected tubers should sorted before storage.
OOA d8 Aladl il ol 5 58 sy 4
5- Storage must be in sterile , refrigerated stores and

well-ventilated area.

- A0 9el) Baaa g 83 ya g dalata () YAa A Al 5

2- Fire blight disease on pears hsaall o 4 L) 4adll) (a ya

Is the first disease known that caused by bacteria. It is
also the first disease proved to be transported by insects.

The most important bacterial diseases that cause
significant losses in pears and apples.

g da g yadl 85 S iled s A 3 5Kl al ) aal g
Pathological signs and symptoms: 4w sall ciladally pal e Yl
Symptoms are noticed on all parts of the plant like

, [EaVes , young and old branches | fruits and

sometlmes roots,

Ciaall laeVs 351 Ja VS il o) jal e o (al e Y1 Jaadis
‘JJ..J.AM U\.g;h Jw\j M\j
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At the beginning of spring the [iCCICORMIDNER appear
watery as if it is blanched with brown color , then infection

extend to JOURGBFANERES which result un leaves

darkness and death. The dead leaves remain stuck on the
branches.

Ok o A8 gl LgilS g saii gl Al badl) Jla W) elai an )l Ay A
sl &SIy enai o (31 5Y) Cagatih Apaall Glac V) ) Alal) siai o5 ¢ Sl ol
L Gty Jo dille Al 3l oY)
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The disease is called [jisRelllelsli because the infected parts
appear to be as if RO Ns.

B - :.n . i ;..3. Ju]ld. 3‘)3& LQJBJ ‘j.j:ﬂ Bk._iLhdAM 9\).}3“ O;y a‘:‘Jm‘ m‘e &ﬂ‘ {,5-‘“}_“4}

B p._\

Fire Blight - YouTube.mp4 Is This Fire Blight What Should | Do - YouTube2.flv ] U;)u 5‘)—@-&"

Pathogen: (@l cuwall

The pathogen causing this disease stays the period
between two seasons as bacterial cells in the infected
branches .
Slat V) 8 A 438 UYA A e (e ge (8D (1 pall 138 e (o
Al
In early spring drops of bacterial secretions on the
surface are formed,

and the pathogen moves from one branch to another, or
from one tree to another by sginsects]

o el i ¢ elandl 1o p) Y cra B oS ) i1
il pdal) o Uael) ddad g s )AY 5 jad (e o) DAY pac

enter the through natural apertures and

nectar glands, and through wounds which occur as a

result of agricultural operations or by friction of branches

with each other.
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zooal) sl e ¢ Gan ol axe g Apmpdal) il (5 5k e W) LA Ja
Lgaiany ae Gat V) AKialy ol 4o 3l el il Jaass

The optimum temperature for growth and reproduction
of bacteria that causes this disease is [(24528'C%)

the rainfall and high humidity is very important for the

appearance of the disease.

OV LS (428 - 24) 2 L ) 13 sl Ly yiSUl) JiISH 5 sail Mal) ) sl A o
Al ) sedal Tan Aage Ay sall o gha )l A gLl 5 JUaed) J shaa

Control: 4adlsall
1- Use of resistant varieties like Kieffer in pears and

Delicious in apple.
Delicious «aialls b 2l o3 Kieffer «aiallS da il Calial) alasiul 1
el (e slae #lal) g
2- Pruning the infected branches annually and
destroying them at the end of the winter season, before

the start of the growing season.
- sl Juad Ay J g ¢ o liil) Juad d3lgs 8 1 i 80 5 liadll ¢ 8Y) alii D

3- Spraying with chemicals such as copper sulfate at a

rate of 15 q / gallon of water, or Bordeaux or antibiotics

such as Agrimicin, spraying starts when 10% of flowers

are open(bloom) for three times.
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I siys s ¢ sl e ] b 15 e ol i 5 Jia a3 palls i) -3
¥ (e % 10 @il xie (30 sy ¢ Agrimicing Jie 4 s Slabias

QLIJLJM}

4- Use a balanced fertilization, because the increased

usage of nitrogen fertilizers, increases the severity of

the disease.

ol B (pe ¢ A g il Baawd) aladil 3aly ) o) Cas ¢ o)) siall dsanill 4

3- Olive branches knot disease: ¢l & 4 fiad (2 0.3

One of the most important diseases of olive trees in
northern Iraq, as the percentage of infection in some areas
of olive cultivation reached 100%, and the disease affects
the quantity and quality of production, and less than the

proportion of oll in it.

dc) ) )y hlie par 8 Glay) duw lias 3 ¢ @)yl Jlad (8 &5 ) (al el sl e
Agd 3l A JBS 5 Al 9 g Jualad) el L () A9 ¢ %100 Y s 3l
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Symptoms: :dua sl yal e Y
Symptoms appear on the large trees as swellings or

knots on younqg branches and sometimes on leaves and

Increases in size with the progress of infection and take a

dark color with cracks.

OeaeY g ool e ate of LA digy 5 Sl a3V e al 5ol jelas
Lidia g Laline Uigl Alig Alay) aniy anad) A oo 3is 1) oY) e Lilald g &paal)

~ "

yellowing and falling and decrease the fruit formation with

small sizes and lowering oil content.

GO9S At ) g Ledaghug (3 gY) I jiual g Gluall) dilda ) AlaY) B o N
Agd sl dpwd (Al lgaaa sy Ll

Pathogen: (o<l Guwall

These bacteria enter the plant tissue through wounds
and cracks formed due to freezing and insects feeding
,Since the olive fly are transports the disease over long
distances.
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Bacteria stays during the winter and summer periods

within the bacterial knots, and become active when

suitable conditions are recovered such as rain and

moderate temperatures,

Cagohall 5 g8 aie Jadid Ay ) Sl Jaly Capall 5 Lid)) 3 8 L )
Alviad) 35 all g 5UacYIK D)

Control:dadlsal)
1- Planting of resistant varieties. Ao slie Cilial 4o ) -1

2- Avoid wounding of plants during agricultural operations.
Cdae )3l clileadl o = g jall Calas) Caind 2

3- Removal of the bacterial knots and sterilization of the

place by mercuric chloride and coating with Bordeaux

mixture.
3353 Adpaay 10a 5 (30311 )51 Jlartinly Lgaia sa a5 45 iSOl 8210 411 3) 3

4- B the trees with 2% Bordeaux mixture in October

and January before the infection in March.

DI B ALY iy S OS5 Jl i (B %2 525 baslie JladY) (i) 4

5- I of olive fly. O Al Aailsa 5
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Plant viruses , Forms of viruses,
_ . _ Eleventh
The chemical composition of the virus week

Lou gl Alian) S Al ¢ (g ) JISE] ¢ ALl cila g dl) e gl

Viruses are gene particles which contain one type of
nucleic acid, either RNA or DNA but not both, as in
bacteria.

These particles are characterized as an
obligate intracellular parasites.

They can only be seen by SIS (EESE.

DNA 5l RNA Ll aals g 58 (e 558 pada e (5 giai Aia Clasua o8 il g pdl)
Jladl LA a0 4 e dalaks il ilasall oda Cauatip L i€l 8 LS Laad\S

(S Heaall W) Lehs ) S Y« (Obligate Intracellular Parasites )

The most important characteristics of the virus: cugll clia aaj

1- Virus have the ability for parasitism and causing disease.

2- Virus size is very small compared with other pathogens,
and Viroid is smaller than Virus, which consists of only
nucleic acid without protein cover.

Sal Viroid 29 g8l 5 ¢ s A dria ) Glialh 45 e s il aaa 483 )

Csiiy e Gon el (g 560 aala e (S Cuae gug ) e laas

3- The virus contains a nucleic acid( either RNA or

DNA) surrounded by a protein envelope called Capsid.
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AaglS oy (A g g il Lalae (DNA ) RNA W) (5558 Gl e ag pdll (g 558 -3

4- Virus do not have the ability to reproduce outside the
living cells. ?7?

ee _@‘QM‘GJL&}M\&Qs‘)ﬁ\U&jﬁﬂSM_4

5- Virus do not have the ability to enter the tissue directly,
but enter the plant cells through Insects or minor
Injuries that do not lead to the death of plant tissue.

sk oo Al UDAN Jaay s ¢ 8 pdile Aawad¥) Jgda Ao 5,080 gl (g 5
o ) Gige a5 Y G Addlal) 2 oggad) ol cl pdal)

Viruses could be divided according to the families
which could be infected into three groups:
Dot e SO ) Lepneati Al 3 gall Gana il g pudl) sl Sy

1- Bacteriophage LSl adisi.g
I , It can affect humans and animals.

O sl s il et ) a5 Zoophage [BECIERENS

Forms of viruses : viruses differ in their shapes and
sizes, some are cuboidal or oval ,spherical , :
thread like and other have a hexagonal head and a tail
ends with several tail appendices .

¢ 2ka ()5S La Lgiade Lgalaa) o AT 8 il gl aliad cilug pll) JICA

i) g ) By oty uid g ol al 5 13 5 L Lgia 5 il ¢ g 5 98¢ (g gl
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In general, the viruses that infect plants are
either spherical as in cucurbits mosaic virus CMV
or bacillary as in tobacco mosaic virus TMV and others.!!!

b LS A9 8 05SE Of La) Ll e (AN s 5 ) b Al 5 ) gasan
Lo e 5 Al il ga ug b (LS Ayguae ) cbe AN elui)jga (g

The chemical composition of the virus / gug sl (Abasl) cus i)

The virus consists of protein envelope with nucleic acid
inside of plant virus-type RNA except cauliflower virus
which is DNA there nucleic acid is in animal viruses
known.

e 5S¢ s paala adaly aa g g GBS e eyl Sy
& 53 e 08 A oyl 3l ug yid lacle RNA £ 53 (0o Ailadl) il g pdl) & (cadlal)
A sl Gl gl (& g prall (55 93l paaladl 2 5 DNA

The ratio of protein to the nucleic acid differs from one
virus to another.

Tobacco mosaic virus (TMV) consists of 95% protein
envelope and 5% nucleic acid.

While the Viroid consists of 100% nucleic acid. !!!

(TMV) gl il 5 90 gy . HAY ug b (e RliRT (g 99l Gaaabad) ) g pl) Al )
aala % 100 O O5Sh A gl Lal L 9% 5 (g 555 pada 9995 iy e e S Sy
(S99

($) The disease acceptability of viruses belong to the
nucleic acid, but not to the protein envelope. !!!

C il R ) Gl s (g5 5l pmalall 3 gad sy il 8 dpa yal) AL () ($)
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Common symptoms of viral diseases Twelfth week

Ao g adl) () s dalad) () e A S g )

Common symptoms of viral diseases 4l ual 3 dalall Gl oY)

The emergence of symptoms of viral diseases depend on:

srle aiad A g Bl il jeY) e AUl dpa yall Gl 2 V) ) sl

1- The environmental conditions surrounding the host plant.
ol Jially Ayl Al Cag ylall

2- The host plant itself. cAdd Sl Jilall 2

3- The disease acceptability of the virus. g sl dsa yall 43l 3

two parts
o Onand ) A il al a0l dalal) (al je Y1 s

A- External symptoms : when viruses enter the plant
tissue, their effect appear on a certain part of the plant
or the whole plant.

The appearing symptoms could be general or specific
to a certain type of viruses.

s o e Ll Helad ¢ Aalall AxsV) I el gyl J i die fAga JAY) (al e ¥
Sadle sSiad jedat il dpa yall (b e V) o) LS| aed ol anea o il (e (pire

Sl syl e Gxae & o dald
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The main symptoms of viral diseases on infected

plants, that include:
bl Lbaal) clilal) e g il (zal jaY) (al el aal

These symptoms appear in the form of
pale yellow spots alternating with usual green spots ,
a result of inhibition of chloroplasts by the virus in the

iInfected areas, the severity of mosaic vary depending

on the virus and the infected plant.

b e Adaliie AL ¢l jiia afy A o (il eVl odn yelui BE(BEIREEC V|
Ghlia 8 Guguldl) U8 e el il Clagudlll Jay s e il 138 5 daaliie ) ¢f juad
) il g s i) CIGAL CANAS (38 ,ll) Gl ) sall 315 o 5 dila)

sl S ool Symptoms appear on the leaves or fruits as
a concentric circles ,with a light green or yellow color

and eventually turn to brown.

S pall Basie il ga ddiggs Hlalll Sl 515V Ao (e V) el BEOEN{IRSCTATR)
) Ol (A Al 8 Jai A jhal o) mil8 il Lgd gl

S Nl IRECESTolaisH These symptoms arise from the high
sensitivity of the plant tissue towards the virus,

because the cells die once the virus enter them and thus

limiting the virus spread to other cells.
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4- Yellowing and coloration: These symptoms arising as
a result of stoppage of @llelfe]e]EE & or chlorophyll lysis

It could be seen on the old leaves, opposite of the

mosaic which only appears on the growths formed after

the virus infection.

Has sl ol yeadll CHlai WO (0 6<5 a2 e 830 (ol eV odar ety ) Aalg
e V1 el Y M el jsd) ke o ¢ Aatil) g e xality 25 Jd s )
oAl ALl Ggan day 0S5 Al G sl

appear as a leaf curl and shrinkage or
bending downwards or upwards at the edge or growth

of some appendages at the lower surface of the |eaf or

dark pustules on the |leaf surface.

s Jiwd) ) Lgdlga pliad) of (gl 0¥ LR o daad Al jelui ;EREREWIN
Al e o Al iy o 38500 el mdaudl o il g 3 Gy gadi 5 Y

CERSIltlglel symptoms appear in the form of short
internodes and small leaves and fruits, and decrease

In size of other parts,
and infected plants appear and weak.
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il g 3 gY) a5 ciladad) il L o al ye V) gl ; AREATIEG
il Aigmin Ak e Aladll clilall jedaid o A £ 3al aaa B (el

B- Internal symptoms: some infected plants with viruses
show internal changes in their cells and tissues,
Including:
0300 el et Lt 5 LALDA 3 edil il 5 ulally Aliaall Ll iaey tAdSAY (20 oY) - &
- L@_AA\c

1- Presence of foreign objects in the host cells.
A LA ady e e\...u\ Jgng-]

2- Growth of abnormal tissues. dpppb e dail gai)
3- Internal tumors formation. sty o) sl oS3
4- Cells death. LA s vy

5- Formation of gummy secretions in the host.
Jilall 8 draa & ) 8) 3885
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The Factors affect the external infection with | Thirteenth
viruses.

(b g dlly A A dibial) jallia o g Al Jal gl

Study of viral plant diseases depends on the plant and
the environment in which the host and virus lives.
sl s Jilall L Glumy AN Al 5 ciladl) e daiad A 5 jul) il () el A 2

The most important factors that affects the infection
by viruses:

1l il ALyl salae e i Al Jol gal) aal

1- Temperature effect: the external symptoms of viruses
iInfection become very clear during the winter and spring
months than in the such as tobacco mosaic TMV.

el (3 Us g g i il g pill A il ALY (il e 2B ad) s o 8 g
.TMV c\ﬂ\tﬂy\JﬁdﬁAM\@wt}JJ‘jgu\

2- Effect of light : Increase cause a weakness of
Mosaic

while shading usually increases the severity of infection,

as in potato virus X

while the leaf curl increase during in the months

than in the winter months.

O 3 sale Jallall g el ) sall jedae 8 Uads Canii ¢ guall 50l 1 g gual) 52
L gd Y et ALY jedae Lal ¢ Ualladl X gy 8 LS ALY 3ad
Lill el 8 lae Capall el
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3- Plant age: most of the symptoms of viral diseases are
noted on young plants or modern growths ,
while the symptoms are less clear on old plants.

o 3 pall cillall e Badis du g il ol 4 oY1 al pel lef s GLEN jae o3
sy Jl Lo (al e Y ()5S ) 8 daaiall ) Ll ¢ Agaal) @l sail
4- Effects of Viruses on each other: When groups of

viruses infect one host together they give completely
different infection appearance than the symptoms with
any single virus alone.
o Lo g g pdll () wani Ladie 1pnd) gl Ao il pdll 0L 4
peie JIS Al Gl el e Lalald (lidy a1y edan anti a5 Jile

Methods of transmission and the spread of viral diseases:
A 9 ) (sla) pa¥) LS g JUE 3k

1- Mechanical Transmission / virus is transmitted in this

way through the which carrying the virus to the
healthy plant cells and through the wounds,

Jelall Gldll e 3ok (e A8y Hhall odgy gyl JET [ SilSaal) JLEIY) -]
Ol el 8 g pall Glaaby s adlud)l Slall WA ) s polall

Transmission occur in two ways: D O ylay JERY A3

A-NEINIEIRIE S EMnE: natural transmission of the
virus take place through the wounds by friction,

example:

(TMV) is transmitted by agricultural operations.
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il bl a3l gyl 505k e Ll (e s il Jiiy 1 dmpda J&5 48y jha
e ) 3l Slilaal) (am o ja) At ¢ gl @l G se g b JELE (IKIAY]

B -\WEEl IR (=IgEiigfelel: This way is often used

In scientific experiments and research, as artificial
wounds are made in the especially the
leaves so that the infected may enter the
cells to cause infection.

¢ Agalall S sanll s el 848 Hlall oda o5 L Llle ¢ deliva JAT AR b o

Mu&:@éfﬂ‘)}&‘i@hjdiw\hk@ a.:\c\.lm(jﬁd.&.\’ “C';p.;
L5 saad) Elaa) ¢ LOAT) S J saal) Glbaal) calulf

2- Transmission by Viegetative propagation and grafting
Perennial Plants that propagate vegetatively and

iInfected with virus can transform viral diseases year by

year and from one region to another,
such as the use of {Iaes, ... Etc..

Lyad SISH ) 55 penall COULANG / anadail) g (5 pialdd) SIS (33 ke (o JUELYT 22
Al (g s AY A e A g paill (ol oY1 JRE A A Gl Aliadll
LI 0¥ { P E 1| R REG LA
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3- Transmission by Insects / insects play a big role in
the transformation of many viral diseases ,either

externally (when the insects_feed on infected plants and

then on healthy plants which carry the virus by mouth

parts).

ol e (e S ST 8T 50T o il pudiad) i [ il pudiad) Adad gy JLBIY) -3

Wy 5 dbiae il e ol pdall (o35 Ladie ) Lo Lol o o0 JWEY g ¢ dgua g il
(e o)l o gl Jai Leild dalu clils e

Or the Transmission occur internally (where the virus

take a period of time to reproduce inside the body of the
Insect to reach the infective concentration).

il L IS5 (S5 ) gling us ol of Com ) WM 0 JY1 o)
(sl sy JHal 58 ) Y Qe Wy 5 5 sl o

4 - Transmission by HEEEE / It is been found that more
than (50) viral disease are transmitted through
especially the Fabaceae plants, since the

seeds preserve the virus and spread it , either on

the surface of the seed B inside (outside the embryo)
or by seed embryo .

b e JE o 8 i g (50) e ST ) aas /i) Adad gy JEIN) 4
a9 pll) Bla e aelud el o) Cua Al sl Alilal) il Aala 5 ) gl

CBoall s ol (gad) 2 i) Llalay o 3500 xdas e La) Jail) oy g 6 LA
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5- Transmission through the soil / many organisms

are found in the soil which play a major role in the

transformation of many viral diseases and transmission

may occur through nematodes which carry the virus in.

their bodies and when feed on healthy plants,

Virus transmission occurs.

Oe S JB 3 S 50 ali 38 S 4 il 8 o g [ A 8l (ke oo JWIN) G
Leabusal Jaa g yill Jaad ) 13 gilasdl) (G sha e JEY 5 5 dgu g padl) (il 5V
e gl J Ll Aald) il e L dd vie

Or Transmission of virus by fungi carrying the virus
and when they parasite on wounded plants they cause
viral infection .
da g aall il e Llakas yie 5 (e g pall Alalal) ey padl) (g sk o JmY
A 9 Al (5 532l Led i

6- Transmission by dodder /

Dodder( Cuscuta sp.) transfer some viral diseases

through the infected plant juice from the infected plant to

healthy plant through the growths of this parasite which

carries cucumber mosaic and ISR RSNIRITR.

s J& Cuscuta sp. Jselall 5 3l Jakaidl [J galad) (3o kb oo JLEIY) -6

) laddl lall e (o el Alalad) Zlill 5 jland) JUEHL @l g dan g yldll ol jaY)

i) Aad daad (g pmd g LAY Eli) jge Jay ) Jakiidl 13 <l g JOA bl
. g Sed)
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The life cycle of nematodes, parasitism,

) Fourteenth
The changes caused by nematodes on the plant tissue, our;en

Control of nematodes, Fifteenth

The most important diseases caused by nematodes weeks

(ol ) e 1o gilanl Lghand ) <l sl ¢ Jalail) cdplaadll Glagall sla 5 50
2 silall Lt ) ) ) aal dplaadl) (jlaal) dadl <

&V g sl
e pualall

Nematodes / are cylindrical fusiform worms, they took
this name because they resemble the snake, nematodes
have a complex composition, they have a special organs
for feeding , digestive system and nervous system.

3 g s ¢ o) 4 LY aY) 13gn Coada ¢ A e JSAN Al sl Gl [ 13 gilagdl)
Lt leas b Jlea Loy Apdall dald plae )y jlea Led ¢ daa S i

And secretory and reproductive systems they do not

have a circulation or aspiratory systems. _
(ol e Ny Ol e Wl gy Judiill JaT5 m) AN Slea

The females are generally larger and more officinal to
parasitism of males.
It infects humans , animals and plants.

cll) 5 o gleall 5 Gla) quati gd L sSA (e Jalaill A ST g Laaa ST Lo gee i)

@ Nematode body is covered with a protective cuticle
layer, they reproduce by eqggs, and many plant nematodes

reproduce parthenogenesis -

O 89 ¢ anll aua gy LS9 ¢ A ) JS5 Sl A 1 gilandl] i iy @
Loode Jilssdglal 1agilenl
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life cycle of the nematodes: 12 sitesill 3L 3 52
Females lay eggs at various numbers and forms
according to genus , either individually or in groups,

and the general shape of the eggs is or

with a thick shell.
cMBAJ\Lgd)st.mLA\cwM\MMLMd&\jJ\mMWu\JY\M
@MOMU\JMJ“U)M )_QUA-\-\“?M‘M\‘Q

Hatchling needs suitable external factors such as
(appropriate temperature and humidity).
Nematode eggs may remain dormant for months or years
without hatching because the absence of
appropriate environmental conditions.

Sl 3 el i oy B 85 (a8 ) o) Fum A b 1 gl o8 iy
mhﬂ\w\uj)ﬂ\ :&dh@uﬁﬁujuu‘w)\ﬂ\cﬂ

The eggs hatching is affected highly by the secretions of
sensitive plant roots which stimulate the eggs hatching.

ol o s a3 S Aa jn Abead) cilibil) gda @3 il Al (a gul) (a8 Dlee

Larva pass through four phases after the molting
process, until nematodes reach maturity and lay eqgs
again.
iy bl sl (Al silanll dual s ¢ 23 Alee aay ) ghal dag by 480 i

LR (e pa)
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parasitism and changes caused by nematodes on plant tissue

/ S aail) o 13 gilagil) Lgianls ) ) ) g Jadadl)
1- Increase of cells division ( Hyperplasia)ldall aludil de yusal -1

The root nodules are formed by
the rapid division ( Hyperplasia) and increase Iin
number in a particular area of the root tissue, due to
the stimulation caused by the salivary secretions,
which result yellowing of the vegetative system or
death as a result of using all nutrients in the root
formation.
( Hyperplasia)=Sall g mud! alwdi¥) Lt 45 5Siall 45 50000 2310 ()
Aiil) ) 3 gms 138 9 ¢ 3l mand (e Apma dikie B Taa S JS5 Laase B3
Aaih a5 Jnd Lilal s g puadl) £ ganall ()5l yioard Aularll) il 5130 ¢pa il
o9kl (5585 8 A0ldall ) gall A8 i) Jiiand

2- Increase of the cell size (Hypertrophy): Ll aaa 334522

The saliva of nematodes affect the tissue cells they
parasite on. The cells increase in size and become big
( Hypertrophy) such as root - knot nematode.

axally o€ g LOAY aduatid anle Jalati (oAl) sl LA o i 10 gilanil) qiladd
A3l Mall o silest Jie Hypertrophy alie) pe JS5

3- Inhibition of the normal cell division: Ly s Ly cilsy) -3

Nematode Parasitism on the [feJolfsEURI el lead to the
inhibition of normal cell division_due to the secretion of
nematode saliva which end up with curly and short
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REME, and eventually stopping the plant growth which
becomes small in size and yellow color.

S35 g gilarlll calall) 313y daiy 4y )il el e dll Al Al e 1 gl Jiks o)
Cad gy MUl ¢ 5 amly sinna ol ppedll Aled el ¢ LOIAL soliie V) L) dlee Gilay )

Brieany s e el Ll s
4- Analysis of the middle lamella of the cells:

LA Ao ol Assiall 40130 4

The nematode saliva contains Pectinase enzyme
which analyze middle lamella of the cells which loosen

and breaking up the cells.
daiall i ) pectinase £98 (v Sl il e (s siag dalail) laal) et )

5- Analysis of the cell walls: 4 sall Hxall 4,13 5

This situation is known In all types of hematodes, which
can dissolve the cell walls in the regions of parasitism or
even away from them and this varies according to the
type of nematodes and the host

Jikati ) (S & LAY ¢l paa Al LSy G 10 silagill ¢ 0 apan (8 485 yee Alal) 520
Agle Jalawi gl Jiladl 5 1o gilaxill & 5 s gy 13 5 Jualail) (Slal (i Tawey f g
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Control of nematodes dxsl=ill Hluall dadl<s
Control of nematodes in general is more difficult than
other pathogens because of the presence of an external
cuticle surrounding the nematode body which prevents
entry of foreign substances and toxins into the nematodes
body.
G AY) L jall il 2a8lSa (0 gl ale (S35 Al Glaal) dsilSa )
Ay yall o) gall J 53 aday 13 gilal) s ittty (3 o A IS5 ST 3 ga g
13 filanil) s A 4 ganadl

The nematode eggs are also coated with an
mpermeable walls for chemicals, and thus most of the
chemicals are not effective in the eliminating of the

eggs.
3 gall e Gl ¢ ALl o) gall 33 je o) jas Adlaa 1 gilanil) (i gay SIS

LGl e slsill 3 Allad e dlias)

Most nematodes live in the soil ,and their control is
more complicated than other organisms, so different
methods must be used to control nematodes, such as:

Gty AY) il (e Taies HAST it LgtindlSad dg il 8 Gl 1o gilandll 2 0
T Lgia s ¢ Al Glaual) L) (e aall ASASA b G5t sae aladial
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1- Agricultural methods [Aze! 3 Gl -1

A - Crop rotations - 4,3 &gl .

Avoid planting of sensitive host crops year after year in the
same field which will greatly reduce the population density
of nematodes In the soil, the agricultural rotations should

take (3-4 years).
12 gilanill Lpaael) ABEKY Jalas 81,08 2ty (oAl am A (ulall Jilall de ) ase

()i 4-3) Aysha A0 il sl 65 Ol Jiadty g ¢ Ay i b

B - Resistant varieties: 4aiall ciliall . o

Using resistant varieties greatly reduce the losses caused
by nematodes when there is no effective method to the
control.

Examples: tomato varieties Rossel, Marmar, are highly
resistant to root-knot disease.

Alad 48y 5l 3 ga g 2o Alla 8 10 gilenil) (e Al el (e ) 88 JIEY da sliall CaliaY) alasiiu
iaslis ¢ Marmar ¢ Rossel aklolall Caliial Diad dyllell dagliall cild Calia¥) 8 LeS da gliall

ST

C- Use of plant traps: 4l sl Juaxiu) -

Using very sensitive plants for nematodes called traps,
since the larvae and adult nematodes parasitize on them,
and before the nematodes complete their life cycle, the

plants are pulled out of the soil to be destroyed {because
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If they stay in the soll the population density of nematodes
will increase}.

Calally g ol 5y S8l Lgtie) ) e ¢ dibaally (cend bl laall Tas dwbus Gl Jeatiod
il Mladll alf )y gilasil) Bl 553 JLaSY da DU Saal) (e il 3 53 2ay s ¢ Leale 1 silaxl)
a5 4 i) 8 bl e Akl 1o slenll Lanal) 286 50l 3 ) s AL sha 5ae Leilay oY )] «

J{ ) i e oS

2- Physical method // 4ty il 43, ) 2

This method could be applied on experimental soils
(limited quantities of soil) by using natural and artificial

heat, with soll sterilization.
5l Jlasinly (L) (e 33 s0mall claasl) 61 ) @ladll @ e il (Say 43y 5kl o3a
Al platig ¢ elualls auhall L jas (e

The sun's heat is used to the soil by good plowing
to break up the of soil .

Exposure to sunlight and high temperatures in the
summer will kill the IR, and of nematodes.

¢ Al ) QU @ 5 Ta LB s (ol e Ao ot 3 Jeatad (uadd) B e
Jagilantl) Bl 5 B g e JB8 e Wia Allall 5l jall Jaai
Soil flooding continuously for more than 20 days will lead
to kill nematodes .
Also thick plastic cover of the soil after flooding will raise
the soil temperature to more than 55C°,
which is enough to kill most of the nematode life stage.
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3-Biological method / 4z sal) 44, i .3

Soil contains many biological enemies to the nematode,
fungi like Dactylaria sp.
And other organisms hunt nematodes and parasitize on
them,

So it is possible to activate such organisms in the soll
and increase their numbers by moistening the soil for three
weeks or more when the temperature is moderate with

adding organic matter to the soil.
Masi cba¥l e W 25 Dactylaria sp. Sbbilde |2 sl 3 55 4 s elae] e 4 jill (5 a3
Gl g Laslac 3aly ) (Ao deadl s 45 1 8 L) oda Jie Jasdii Sy A ¢ Lgpde Jalat g 1 gilaadl)

L0 Al A giae ale A8lia) g Adina 3 ) jall A jo o sS8 Ladie ST ol alad S5 el Ay Al cuda

While there is no prove that bacteria parasites on
nematodes except at very rare cases.

Also there is no record of viral infection on nematodes .

13 silasill dibia) Jrats ol GlAS g ¢ Jan B0l Vs 3 YY) Jagibanill o Lglided cufly ald |y ) Lo
e 130 Y il g pdlly

There is a predating nematode which can prey
Pathogenic nematodes.

bl (ol Y Aaeed) 1o gilanill o 5385 A yida 13 gilaad llia
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4- Chemical method /Al 45, yhl)

Chemical control gives a guick and tangible results
compared with other methods,
Specialized pesticides are used at the present time it is
preferable to use

IECIEESAEEES or in the form of or to give

faster effect and not remain for long time in soil.

alall C8 ) i o ,AY) Bkl A i A gale § Amg e gl dax AL S AnilSl
S s S JSa Jasd ol 5 e Cilasae JS5 55 O Judally 5 ¢ Laradie Gl Crasding
Al sk sae 4y il A Vg gl JS8 i S

Nematode pesticides should be injected In the soll at a
depth of 15-20 cm, such as

Chlopicrin and Methyl bromide,
B les p diially (0SS dae Jin o 20-15 e Al A 1 silenil) Gl (et

Some pesticides are mixed with water and used

before irrigation or after tillage,

like Nemacore , Nemagon and the fungicide Benlate.

osSantl) Qe laaey 5f 430 all aie (65l Jo8 Janind g elall pe JalAZS o pe cllia
) laglanl) e jis Benlate gohdll amal) Sl ) gSleddl)

The most important diseases caused by nematodes
13 gilanil) Lgands AN () 1Y) aa

1- Slow decline disease on citrus: <uaeall Ao s ol )28l (2 4.1
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Symptoms /uasml gal e

Appear adherent soil clumps due to the gelatinous
material secreted by the [{ElEUEERO RSN EREI 66,

and infected roots seem shrunk and wrinkled and dark

In color and easy to strip off the bark of infected roots.

13 gilays Colif W 5yt Aasdall o) gall A Alalile 4l 25 JES JS8y danal g ki

wb)uﬂj\?:&.a»w\wjus\ﬁt«_\ﬂj 3@)@&}&%@‘)33@3‘)6&4@\
cAladll ) saall

When the washed roots are examined under the
microscope you can see the female worms attached to the
roots.

Cosdall diaile g ol Gl saalie (Say jeaall Cand Tam A sl ) glad) (aad dic

@ Root infection is reflected on the foliage of infected

trees which appear SMAINASIZE, WEETEETOW)|

yellow leaves, a decrease in fruit number with small-size.

ddman ¢ paall s yia dbaall JEY) jedii o all ¢ gendl o uSaS ) 0al Ala) @
aaall 8 yra o AL LN ¢ o) jaa (31 oY) ¢ gl

As a result, of that the trees are subjected to slow death

with symptoms of [illglElEINeEi(eE1h[8Y such as copper,
iron, zinc and nitrogen, with clear effect of the disease on

the old trees.

lailS pualinll el alsel Lgle yelils porda Giga Hladdl Ciny AN dail
)y el 3 Sl W) e Gl pall il (5Ss ¢ pan syl 9 LBl g paallg
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Pathogen: Tylenchulus semi- penetrans [/ <l cuwall

These nematodes have a semi-internal living, and the
females are causing the damage other than males.

L 0SSH) sn | pual) Gaaat Al e YD s ¢ Alals aad Lidivea 1 gilail) o8

Adult citrus female nematodes lays about 70 - 100 eggs
In batches with a gelatinous substance to stick them with
each other.
Bale dxa J 0 5 Cilady S5 diay 100~ 70 Aadl) cilydaaad) 1 gilax A aucas
ool diany ae ABlalY 4naSls

After a period of time of laying the eggs ,

the eggs hatches under suitable condition giving the
second stage of larvae, which starts attacking the root
system of citrus and causing the damage, and then
to the third stage, and so on,

aalgd lan g AN jghal) cl yy e (joa gl Gl 4 Ca g plall AaiNa dic 5 Arid g (pa B8 2xd
“&j&&‘)#‘é\@&ﬂﬁ&dﬂj‘JM\&M)QM@)&\?N\

and whenever the larvae become older the damage will
Increase.. Lo bl yuall ala 5l peadly culd ) chala 31 LS

Complete life cycle of Citrus nematode require 6 - 7 weeks
under appropriate conditions to reach the Adult stage to
lay eggs again.

) Joail LDl G yhall 8 Al 7= 6 allati ALalSI) ciludaaad) 1 gilas Bla 5 ) 50
Aa e panll paiy JU skl
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Control:Aadlsall

Citrus nematodes have the ability to withstand non
appropriate environmental conditions more than others,
and they are found at different times of the year, and
resist temperatures of less than

aagise Wboye e ST AN e Al Cagphall daglial QLAY Ll ciluaaall 1o gilag

(85 =) oo JE Al dcaidiall 3l jall a gl g ¢ Al cld f Calisa

@ Methods of controlling this disease include:
hle el 138 An8lSa 8 Aagial) 3k e g
1- Sterilize the soil by one of the following pesticides
(Nemacore, Methyl bromide)
(e Jiiall ¢ sSlaxill) Al alanall aaly 4y i) aai ]

2- Planting of resistant stocks such as Trifoliate orange
and Seville orange .

Lzl 1Y) D S 5l A lie J gaal el 522
3- Use healthy seedlings as much as possible.
LSy a8 i el (g Al COOES aladiul 13

4- Applying agricultural operations such as fertilization and

pruning the trees and good irrigation and strong seedlings.
Ao oAl Jra g Ldindant ade 5l aalii g anandllS doe | 31 cilileally cliie V) 4
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2- Root-knot disease giall Liali (a2

This is very important disease of many field crops, and

vegetables, causing huge losses annually, it infects

tomatoes and ,

stone fruit trees are most sensitive for these worms.

Losin 550 Jiled candy 5 il g paddl 5 Aliad) Jucaladdl e 080 Taa aled) () 1Y) (o
O A yaall Bl gal) cld Y (L8 AWl jlacdl el ¢ e il 5 L glll 5 ddalalall casaly

JIETRN (PSP I 90 DU B

Symptoms: vl gl s

appear as tumors or swellings on
different parts of roots in different sizes and from that the
name is derived Root-knot disease.

Aalie se (S [ siadl Ll adl e bie b clalim) S ol dsms b (mleY)

Under severe infection ,plants are wilting and die before

production of fruits as a result of elill=le[Elifelg of the root.
e fudild A LA Leali) 08 cigal 5 Abad) i) B35 ALaY 5% v

The symptoms of wilting appear on plants especially at

higher temperatures due to the inability of roots to absorb

enough water.

5,08 ade a3l pall cila o gl ) die Aals Aoy Jeedll o2l o) clilall e el
S L) alaid e La ygda
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Pathogen (Meloidogyne sp.) and life cycle of the disease

o2l Bl 3 )93 9 rasal)

This disease is caused by small un visible worms,
the length of the adult worm is (0.5-1) mm.

ALl 33 gall Joda adu ¢ 33 yaall uallh (5 5 Y B e Glan e (el 138 iy

2l(1-0.5)

When the suitable host plantis cultured in an infected soill
with root nematodes. The second instar larvae will attack
the plant roots penetrating inside the root tissues until they

reach the (EEIEISS =

st (AU sl il anleti ¢ dgaad) dBad) o Agla 4y 3 alial) Jiladl g ) 3 Ladie
¢ ALY Ao $Y) dadaie Jaal cin dall s Jalo 8 JAdRIS o L)

The larvae start to feed and molting to reach the third
and fourth phase and then to full mature phase.

LSl Gl 5 a5 ) gl g llia g DYl g (g MRl il T

@ Of the characteristics of these worms when the adult
females change to spherical or pear shaped and remain
iImbedded inside the host plant tissue in the root -knot

LSJJﬁ‘g_r“ éé}ﬂ\&@ﬂ)ﬁﬁ%&ﬁ?\ﬂd@i\mJ_&,Q\J_Jﬂ\cﬁ.&: Gl bt (pag @

Aodal) agal) & Ja) Ll e JANS A5 ) geia B0 5 ¢g aSll g

The number of eggs which the female lays is between
(500 - 2000) eggs according to the type of nematode and
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the preferred host and appropriate environmental

conditions.

2 slanill £ o5 v 4 (2000 — 500) (e (0Y) Anial 3 gand) Mo~ yu
AwDlall Al o g plall g Juadall Sl i3

@ While the male remains wormy in shape after he
reaches the full mature phase and remains outside the

plant tissue.
. bl i S g JalS) ghal) Jeay o)) 2y JSA) ga40 Ay SM LI $@

@ Life cycle takes 4 - 5 weeks bl 5- 4 G xiwislall 5,550 @

Control:dadlsall |
1-Use of resistant varieties. A glia Cslical Jlaatinl -]
2-Use of long-term crop rotations 4k shll e, 3l &l ) sall Jleain) -2

3- Sterilization of nursery solil or field with methyl bromide at

3 cm 3/ m2in addition to Fayyordan and Nemacore
pesticides which are important in disease control.

5 O sall Cilanae SIS 25 /3 a3 Jilall ana gy Balay Jaal) ) Jidiall 4y 53 28253
el dadlla b (lega ) sSlaill
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