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1§ "place through hydathodes as well as stomata to gain entry into the
j & uissues. Bacterium amylovorum,

which is responsible for fire blight of
+ apples and pears, cnters lhrough stomata, hydathodes and nectaries. It
+ can also enter through non-cutinized surfaces, such as those of stigrna !
and anthers. and through wounds. E
On the other hand, the process of infection of plant viruses is quite i
different from above mentioned mechanisms of infection. The plant ‘;
viruses are very highly infectiou and gain_i

s and filterable in nature,
g} their entry into host tissues mainly through the help of sucking inscctsji
¥} The leaf-sucking insects feed by a long and delicate stylet apparatus
which not only serves to suck up the leaf juices but also to inject saliva |
through a second channel along the passage forced through the tissues;
 this generally

reaches the phloem of host plant. An incubation or latent |
hperioa’ in the insect between the time o

f ingestion of the virus and its :
 successiul transmission o a new host is found in a group of virus 3
' diseases. usually transmitted by leaf hoppers and thrips. i3 .
; ~ PATH OFINFECTION™ D&t Trdheed)
. The path of infection is concerned with th

« . - ~ b
| the host. The most important modes of the entry of the parasite into the .i
:meing discussed here. '
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s e

e _generally 1akes place by plant pathogenic ..
3 For cxan’lple _Botry_;ls €inerea penetrates actively through the
icle into the interior of the leaves, This fun e 53

2 simijay
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j: that a germ-tube from a spore sown on z le_af of plant, gives rise to a fme% :

o 3 ; stylar process from it, thch picmestthc cuuc_le:, and mdu‘ccs the forman'ongg E
Qe of a local internal swelling of t‘hc underlying ccllulose‘ wall, so that 2 i

2 > small papilla projects froin the ‘under-side of the wall into_the cell. Ir

WS successful ThTéetions, this papilla is Being penetrated by the haustorial "

—— e tube and latter enters the epidermal cell and forms a _haustorium. S
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e A0S 2 Entry Through Nofisetitinize d-Surface ¢
2N U «,(i " There are several plant tissues, which have no cuticle and make way ¢
) QAT for pathogens; which use thése organs as passage for migration intg |
gt © I decpseated Tssues. They grow through these organs towards i
i B organs in which they give rise to the characteristic disease ?Ea in wﬁxctgi —
Ve S they may reproduce. In particular, the flowers, seedling, buds, reedle
Y7 TNyt root-hairs serve as entry points for infectious plant diseases. 7
3 = ,.(: (2)Y Flower infection. The flower infection can take place througt
& S & stigma. Because of secretions and special structure, ‘the stigma offerd
FONEE e T the parasite, the most favourable substrate for its germination. Suck
2. S P stigma infection is ¢ommonly found in Sclerotinia cinereaq, causir.{
L Y g Q’F blossom and twig blight of stone fruit trees. In other cascs the germ!
\ . tube of the pathogen enters the ovary through the stigma-end and style
~ 3 i and takes asylum, therein, remains passive and transmits infection to ité“
f’r" , offspring in the next season, e.g., Ustilago triticiand Botrytis anthophi!a:g

A S . In addition to the stigma, flower infection also takes places, through
—y > the nectaries, because of their non-cutinized tissues aad sugarv secretionsé

“ \’: This path of infection is used by Bacillus amylovorous, causing ﬁr:é

. ~- blight of apples; Sclerotinia fruticola, causirg brown rot of pears ang

: g ~  Taphrina deformans, causing leaf-curl of peaches. 3

f s =__~" (b) Seedling infection. In the seedling infection the seedling is

i g infected but it does not itself becomes diseased; it gives asylum u

' _ s.-, Ppathogen with showing any symptoms. The seedling grows into a plad

i :

and the parasite develops in its tissues. The symptoms of disease firs .

appear some months later, generally at the time of flowering, e.g:.{_

smuts and bunts. Seedling infection of this type is very commonly m#

with in the grain smut and loose smut of sorghum caused bg

Sphacelot_f_zg,cq_so\r&ﬂand S. cruenta respectively; bunt of wheat (Tilletis,
&

caries); flag smut of wheat rocystis tritict), etc. In other cases mé
symptoms of disease appear he time of emergence of seedling, e.gi
downy mildew of cereals (Sclerospora graminicola), onion smut
(Urocystis cepulea) and foot rots caused by Pythium, Fusarium. an -
Rhizoctonia R ! ‘ o

) Bud infection. YIn this type of infection, disease ensues onl§
when niection takes p

hen_ ace sufficiently early, to ensure that the caust
f[ganism_reaches the growing point. The fungus causing the scab &
apples, Venturia inaequalis makes its way into blossoms through thH
young buds. Wart disease of potato (Synchytriuim endobioticum) Lalst
e ﬁglﬁs from bud infection, The myxamoebae can penetrate only throug'éa
the buds (eyes) and the area immediately surrounding them and nt
,.;;\h;‘o'ugvb, '_'mc: hard skin of tuber, : Sl R e B S
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e{ (d) Needle Ieay{zs, The hyphae of the pathogens which |
i eedle leaves at their apices, grow downward in them. The .
¥ through needlegpoints is of special significance in the dreaded bl-xsl'f
! rust of pineAvhich uses the needle points as avenues of entry of t

il idiospores) Cronartium' — ribicola.
: BOt<hairst JI'he r’_(%g,)luhnir:s are not cutinized, and therefore allo
the e sto enter which cannot perforate the cuticle. The myxamoeb
of the club root of cabbage (Plasmodiophora brassicae) enier its ho
through the root-hair and youngest epidermal cells. The mode of ent
i< also characteristic of Fusarium wilt, the—Texas root rot. fung
(Phymatotrichumnmomuivorum), the {u ngus.-causing “hollow .stzm 5
sorghum (Rhizocronia bataticola)retc. Entrarce of the pathogens throus
root hairs is of common occurrence in several root rotting fun3zi a
soil-borne bacterial pathcgens, e.g., nodule bacteria (Rhizobiu
radicicola) of Leguminous plants. '

27 Emtry Through-Natural"

The natural openings such as stomata and lenticels serve as avent
of entry for plant pathogens. They are as follows : Ea T
_—tay Stomatal infectien) Entry through stomata is a passive proces
In the uredospores of Puccinia, the actuai entry is usually preceded !
the formation of an appresscrium over the mouth of the stoma. This m#
be a swelling or a thickening of a short length of the tip. of the geff
tube. It is being fixed to the surface of the guard cells of stoma by $9
kind of sticky secretion. and the actual entry through the stome
effected by a slender infection hypha which arises as a branch omx#

underside of the appressorium.
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< drop ; when they ¢ ;
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LA, a‘.’na&i‘; ‘}?E.,?g.?.g_ﬂ.!!,,0?‘ absorption. This action iz I the nature of. in
;afz“;‘:seoiiwé"né sugupa’ in Ymn)wn{mms c‘:ampéb‘i‘F‘i’Ein“‘m*armé'&“ﬁ:m“Xi ac
D) Dontingle - BIELRerTal bacterial parasites o ocearm, X;
2 SentBenlnse T g e e ey Sl 4 L 1¢
Ien] tnticy r‘iﬁf@ 1o )’ he entry of plant pathogens through the
Cels 1s also important, For instance, Spongo

acterial pathogens, takes <

| MEL 2 spora_subterranegt f:

_Scabiiuse avenues because they cannot break throughf A

the periderm. The germ tubes of the zoospores of Fhytophthora infestanif e
(laleNBthn of potato) attack the tubers through thc‘hlcnticels and tfx}oﬁ“g&fx
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Yy mildew of grapes (Plasmopara viticola). A . conidiophore:

angia or conidia; B-D, germination of sporangium and productiod

E, liberation of zoaspores from sporangium; F, .fingle_btﬂagellat

encysted zoospore; H, germinating zoospore; I, infection on hoskg

3‘-3nlcrccllular myeelium and hausioria in host tissue (A, after Farlow; B-%
) . _
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> |
er. hydathodes (water stomata) by the process of suction absorption :

al g Eatey Through ARG Openings

s o~ (a) Entry through injuries The infections which take place through
3 injunces are Known as wonnds or traumatic infections. For instance, the
(. acrobic plant parasite of crown gall (Bacterium tumefaciens) has been
§ regarded as a wound parasite since it produces a gall round the wound.
The wounds or injuries niay be caused by various agencies such as
ok farm operations, digging, hail storms, sun burn and several others. The
organisms causing ripe rots and storage diseases such as Rhizcepus,
Aspergilius, Colletorrichum, Fusarium and several species of bacteria
enter through the wounds or imjuries.

Sometimes Phytophthora infestans (late blight of potato), Alternaria
| solani (early blight of potato) and Plasmopara viticola (downy mildew
of grapes), penetrate into the interior of the leaf from the upper side by
L means of crevices and cracks in the cuticle. Phytopkthora palniivora,

B —
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i causing gummosis of citrus trees in India gain en into the bark 3
O

| through cracks at bud joint.

" (b) Entry through lesions. A primary parasite gives rise to a lesion
on ithe surface of the leaf ; later on this lesion can be used as a po'nt of
entry by a secondary parasite. For example, Fusarium caeruleum, causing, |
dry rot of potato, cannot penetrate the uninjured skin of the tuber. But, '
if the tubers are already attacked by blight caused by Phytophthora '
infestans, then F. caerulzum enters the tuber through the necrotic tissue

formed hy the potato Llight. i
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Entx rough woun u _ cts.?Injuries and wounds
caused by ingects are easily penetrated by various plant pathogens. This
is a special type of wound infection, where the insect making the
wound, also acts as the vector, which makes the transmission of the |
parasite ‘to the new host. The brown rot fungus, Sclerorinia fructicola,
is not carried by wasps and bees but these insects deposit the conidia in
woumnds formed by their stylets, which facilitates their entry 1nto the
fruifs. The brevsnrotfungus;~Phonopsis versontarna,- enters-the fruit of
pomegranate through-thepath made by fruit borer. In the case qf red rot
of sugarcane caused by Colletotrichum falcatum, the secondary infection

takes place through the borer injury of stem and leaves...—
HOW PATHOGENS ATTACK PLANTS

The activities of pathogens in plants are mostly chemical in nature,
and therefore, the diseases caused by pathogens on plants are the result
of biochemical reactions that take place between substances secreted by
the causal agents and those present within the plant. The substances
secreted by pathogen in plants responsible for causing disease either
directly or indirectly, include enzymes, toxins, growth regulators,
polysaccharides and antibiotics. These groups of chemical substances '
vary in pathogenicity and their relative importance may differ from one

-

disease to another. For example, in soft rots enzymes are most imgorta
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