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Course Title : Diseases of Field and Horticultural c"’"‘ and

their Management -1

Semester  : VI (New) Credits : 3 (2+1)
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| Identification and histopathological studies of

| selected diseases of field and horticultural
crops ‘covered in theory. Collection and
preservation of disease specimen

(Note: Students should submit 50 : [
pressed and well-mounted specimens)
FIELD CROPS

1. | Wheat: Rusts, Loose smut, Kamal bunt, | 04
Powdery mildew, Alternaria blight and fear
| Cockle
2 | Sugarcane: red rot, Smut, Wil, Grassy shool, | 07

Ratoon stunting and Pokka Boenfg
| OILSEEDS

3 | Sunflower: Sclerotinia stem rot and Alternaria | 42
blight, Rust Downy mildew .
4 | Mustard: Altenaria blight, White rust, Downy | 46
mildew and Sclerotinia stem rot.
PULSES "
5 | Gram: Wilt, Grey mould and Ascochyta blight. 19
Pea : Downy mildew, indery mildew and
Rust, Wilt. 2

6 | Lentil: Rust and Wilt | 24
Linseed: Alternaria bud blight, Rust, Powdery |
mildew
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7 |Cotton: Root rot, Wilt, Anthracnose, and Black | 27
arm, Dahiya diseases, Leaf curl of cotton, 2-4- |
D injury
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HORTICULTURAL CROPS

Mango: Die back, Anthracnose, Mango
malformation, bacterial blight and powdery
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1

Peach : Leafcurl,
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Strawberry : Leaf spot,
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51
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roll and Mosaie.

| 13

Potato : Early and late bight Black scurf, Leaf
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Cucurbits : Downy mildew, Powdsry midew
Wilt, Angular leaf spot, Mosaic, TOSPO wirus.

14

| Onion: Purple bioteh ang Stemphylium blight

Downy mildew, Smut, Smudge, Erwinta rot,

15

Garlic : Neck and bulb rot. and Stemphylium
blight, Blemish, Black mould i

16

74

Chill: Anthracnose and Frui rot, Wilt and leaf |

curl,
Coriander: Stem gall, Powdery mildew, Wilt

| Turmeric : Leaf spot

76

| ORNAMENTAL CROPS
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Marigold : Botrytis blight, Alternaria biight.
Rose : Dieback, Powdery mildew and Black
leaf spot.

81

| 18

Field visit for the diagnesis of field problems
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T isto-pathological studies of selected gigenc. ;
[dentification and histo-p T e o 1 diseasey
Field and Hm-ﬁcultural Cmps covered In ﬂm theory. Collectiop anu;
preservation of diseases SPECtil en. :

submit 50 pressed and well-mounted specimens
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Note : Students should
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'Exercise. No.1: | o
-Study of Wheat Diseases

(1) Rusts (2) Loose smut (3) Karnal bunt,
(4) Powdery mildew (5) Alternaria blight  (6) Ear cockle

(1) Rusts :

Causal organisms : , o :
Puccinia graminis tritici  Eriks and Henn.

1. Black stem rust of wheat ...
2. Brown rust or leaf rust of Wheat.....Puecinia recondita Reb.ex, Desm.
3. Yellow rust or stripe rust of wheat, .. Puccinia striiformis West.
Black or stem rust Yellow or stripe rust | Brown or leaf rest
Plant parts affected & - g
Sralk affected most severely | Attacks leaves most severely | Attacks the leaves almost
| than leaf sheath, leaves and | than leaf sheath, stalks and exclusively, rarely the leal
| pars. | Cars. sheath and very rarely the stalks.
Uredosori ‘ B
Uredopustules are larger, Uredopustules are small, Uredopustules are small but
elongated running together | oval, do not run legether, often larger than in yellow rust,
and bursting early throwing | burst late, and with little oval or round, do not usually run
up large fragment of the displacement of the together, burst early with a
epidermis. Colour dark epidermis. Almost always fringe of broken epidermis
bmwn o brick red arranged in long rows. around them, Never ?mngtd in
becoming dark gradually as | Colour lemon yellow, found | long rows, colour bright orange
teliospores are formed in the | on all green parts of the when fresh, found chiefly oa
| same pustulés. Found onall | plant. upper surface of leaves.
| green parts of the plant.
A Umﬂﬂsp&rﬂ 21 w.
| Umdﬂﬁ_purcs are red to Uredospores are lemon Uredospores are ﬂ:lrlighl orange in
brown in colour. Oval in vellow, round in shape, 6-10 | -colour, after maturtty becormes
| hrown in colout, roundand

‘Lshape with 4 germ pores | perm pores are present,



["which are arranged at "23-25 x 20-25 um,
equatorial layers.
25-30 x 17-20 um, .
= , , Telentosori m
| Teleutopustules are like Teleutopustules like uredq , Teleump“ﬂul &5 ofte
| uredo but black, burst rather | but more flattened aud dull | when present, ﬂeaabsem_
* | early. Found onall green | black, do not burst through | but more flatten Eilan“ dﬁd':rulg
| parts of the plant but least | epidermis, found chiefly on | black, Dg gy bkt Il
| on the leaf blades. - under surface of leaviffh but | epidermis. fq und chig
also on green parts of the €aves, very rare i
plant, =15¢ Where;
i 1 Teliospores B g [
Teliospores are two celled | Teliospores are round in Teliospores are
and pointed at the apex. shape, with flattencd apex. und at apey.
Chestnut brown, 40-46 x 15- | 35-63 x 12-20 um.
| 20/ um,
24 races and biotypes in India, | Races in India 18 races, Race 162 155 =t
Race 122 is virulent while race | 18 races and bio types 14, 14A, | and 77 A, 778 m:f; :'BZA. 1628
21 and its biotypes are more | 20, 20A and 38, 38A races arc provalent trulent and
prevalent. ' more prevalent, ST

sown wheat crop in hills,

uredospores in the infected
fields.

secondary infection through |

~ Black or stem rust Yellow or stripe rust Brown or leaf rust ‘
Berberis vulgaris Alternate hosts | Thalictrum polygamum “
Mahonia acauifalia Bromus juponicus
Through uredospores on self | Perpetuation Same as black rust,

Same as black rust.

Control measures :

1. Use of resistant varieties c.z. HD-2189, HD-4502

MACS-2496, AKW-2301, N-8223, UP215, PBN-42

HD-2380, HD-2501, HD-2278,

. DWR-162, DWR-195, NI-9947,

NIAW-34, NIAW-301.. The resistance may break down and the variefies may
become susceptible in the course of time. .

2. | Spraying of 1) Zinb. 0.25 % + 2% Urea or Mancozeb —0.25 % + 2% Urea. Second
- spray of fungicides, if infection persists.

514

Eradication and cleaning up of altemate and collatera] hosts,

4, Indisz,-:rimim:‘; use of nitrogenous fertilizers increase the susceplibility of the crop to
rust disease. Application of potash and phosphatic fertilizers give tolerance. "

Class Work =

L Cut transverse sections through stage of black stem rust of wheat, mount the section in
lactophenol on glass slide and examing, sketch and label the drawings.

Study the comparative sym

ptoms of the three rusts of wheat supplied to you
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 Exercise:

p L Explain annual recurrence of wheat rusts in India.
2, What is heteroecious rusi? What do you understand by racegy Why o ,
races of black stem rust in our country ? We havg Jogs
3. Draw life cycle of heteroecious black stem rust of wheat,
(2) Loose Smut : e

Causal organism — Usiilago tritici (Pers.) Rostr,

Symptoms:

Affiected cars on discased plants emerge out of the flag leaf earlier (hgy .
healthy plants. Usually entire ears rarely partial, are transformed into sori, wjel, 5 ot
with thin silvery membrane that bursis as soon as affected ears emerge form host l&tﬁf l;:;'ered
all the parts’ of ears except awns are transformed. The olive brown black Spores are ,:z?l?

blown away leaving the naked rachis behind.

Etiology: .
The spores are olive brown, lighter on one side, spherical or oval, 5.9 um in diam

+ The epispore has fine spines especially on the lighter side. Germination of spores by o
tube, which soon dies unless the spores have fallen on feathery stigma, Mg Sporidia s
produced and diplodization takes place between the cells of germ tubes. In ahout three weeks
the hyphae reach the lower end of raphe and pass round the bottom of endospore to reach !hn;
scutellum and penetrate the embryo, where it remains in dormant state. The dormans
mycelium is thick walled, oily and irregularly swollen.

Disease cycle:

The disease is internally seed bome and systemic. The infected grains can not be
distinguished apparently from the healthy grains. The pathogen remains dormant within the
mature grain. When such seeds are sown, the dormant mycelium becomes active and grows
keeping pace with the growing tip of the host. Secondary spread is by chlamydospores which
are wind borne.

Control measures : .
1. Solar heat treatment — Soak the seeds in cold water for four to six hours and .thv.j.n
" spread in thin layer on threshing floor or on galvanized iron sheets during summer in

between 12.00 10 4.00 pm.(This is called as Luthra’s{1953)treatment who modified
hot water treatment to suit under Indian condition) 2 “

.5 Hot water treatment — Soak the seeds for four to six hours to activate the dunmlm
mycelium. Then dip the seeds in water 53°C for 10 min. Dry the seeds and treat with
seed protectants. (This treatment was develoed by Jensen1837) _

3. Seed treatment with systemic fungicides like carboxin (Vitavax) 2.0 g'kg seed.

OR-Carboxin+ Carbendazim at the rate of 2.5g/Kg seed

Use resistant varieties, viz. Kalyan Sona 227, PV-18, WG-307, C-302.
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) - the-following: 3 . i i
Amﬁf I;:ﬂ;ing of sceds in cold water is necessary in hot water as wel| 45 solar bt
o T, L
Treatment: ater treatment and solar heat treatment.

2) Write a brief notc on hm w
3) Which systemic fungicides are use

d for controlling the internally seed | Socsi
smut of wheat? 2k s

(3) Karnal Bunt:

Causal organism \: Neovossia indica (Mitra) Mundkur

Symptoms ; ‘
Karnal bunt becomes evident when the grains have developed, It is then found that

some grains have been partially, rarely wholly, converted into black powdery mass enclosed
by the pericarp. Not all the cars in a stool carry the disease and even on the same ear only few
grains are smutted. Embryo is not always damaged. Such partially affected seeds are
germinated. Due to irregular distribution of infected grains in the ears it has been presumed
that they are rcsult of air borne local infection, The spore mass remains covered by the
pericarp but later reputures exposing the black powder,

 Etiology :

The spores are smooth walled measuring 2-49 micron in diameter requires a long
resting period, sporidia are produced in large number on short stout basidium, The primary
sporidia are needle shoped, secondary sporidia are sickle shaped,

Perpetuation :
Soil borne and air borne usually affecting only a few spiklets in an ear.

Control measures :

1. Cultivation of susceptible varieties and continuous cropping of wheat in the same field
should be avoided.

2. Deep ploughing during summer

3. Crop rotation

4. Common bunt can be controlled by sced treatment with carboxin (Vitavax).
However karnal bunt spreading through air borne sporidia is very difficult to canksol
with seed treatment, m

(4) Powdery mildew :
g the growing

I India, the
radically in

The disease Is important in areas where humid conditions prevail durin

ml‘{f the ,lelﬂﬁﬂi:i present throughout the world wherever wheat is grown.

itase 1s serious in the northern as well m hill regi ppedrs spo
the North. Westesn plaine. as southern hill regions and appe
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Symptoms : ‘

The fungus infects all the aerial parts of the plant, On the upper surface of the leaves,
the svmptoms appear as small flecks on which white to prayish powdery growlh appears.
Later this turns to tanned mildew growth which consists of NullTy, superficial powdery mass.
Such areas enlarge with time, conlesce and cover the complete leal surface, On these lesions,
condiophores are produced which bear conidia. As the discast propresses, small round black
perithecial fruiting bodies appear in the powdery mass, which arc visible as black dots
scattered over the mycelial mat. Under high humidity, the disease spread is very fast and the
fungus covers all the plant parts including the leaves, leaf sheaths, stem, glumes etc. The
dumber and size of leaves is reduced which are also twisted, crinkled and deformed. The
- respiration of the plant is increased. The plants become chlorotic and there is increase in
waler [oss.

Causal organism : Erysiphe graminis [, sp. tritici (D.C.) E. Marchal.

4 in the soil during the off season

Etiology : The Fungus perpetuates in the form of peritheci
duce a germ tube which enters the

which release ascospores. The ascospores germinate 1o pro
wheat leaves through stomata and results in primary infection. The myecelium continues to
erow ectophytically and small lesions arc immediately produced which increase in size and
produce a large number of conidia in short time. The conidia are released from the
conidiophores and become air bome. The conidia on germination produce a germ tube, which
forms an appressorium from where the infection pep arises which penetrates the cuticle and
sub cuticular walls of the host.

Epidemiology : The optimum temperature for conidial germination is 15-20 ic. The
infection takes place successfully at temperatures around 2{) C at a relative humidity 25-75
" per cent. After production, the conidia loose their viability within 24 hours of liberation at
temperature above 20 % The disease spread is increased under high relative humidity,
prolonged rains, high plant population and high fertilizers doses. e

Control measures :

i) Grow resistant varieties,

i) Burn the crop refuse in the field alter harvesting
ity Spray funpicide mixture of Dithane M-45 and Karathane 25 WP @ 2 kg/a in 800-
1000 litres of water. For this make solution of & g Dithane M-45 and 2 ¢ Karathane
25 WP per 5 litres of watcr. About two to three sprays should be given at an interval

of 10-15 days if the losses are expected 1o be very high.

(5) Alternaria blight :

Causal organism: Altermaria iriticing Prasad and Prabhu
chlorotic, oval- or elliptical lesions appear. As they enlarge, these lesions
lorotic borders of the lesions may become diffused ‘and tum
wsions are diffienlt o distinguish lrom those caused by

Symptoms: Small,
hecome irregular in shape. The ch
light to dark brown in, colour. |




Helminthosporium spp. Infection usually starts on the lower Ieaves, but symptoms can be
_ found on all plant parts.

Etiology: The fungus survives as conidia on seed or as mycelia within seed. Sporulation on
lower leaves provides inoculum that can be dispersed by wind, leading to secondary spread of
the disease, Sea:d-bnme inoculum often results in spike infections late in the crop cycle.

Predisposition:

High humidity or irrigation, as well as warmer temperatures (20 to 25 °C) favor
infection and disease developmen.

Bread wheat and durum wheat, as well as m:ral related grasses, are the primary
hosts. The discase is common in the eastern and central areas of the Asian Subcontinent.
Alternaria leaf blight can be very severe if environmental conditions are favorable for disease
development; major losses can resplt when susceptible cultivars are grown.

Control measures :

. ) Grow resistant varieties, '

it} Disease is externally as well as internally seed bome. Seed ﬁremmcm by pr&mﬂkmg
for four hours followed by a 10 minute dip in hot water at 52°C

i) Foliar application of zineb OR mancozeb 0.2% can reduce disease SE’F-EI'II}’

iv)  Give adequate NPEK fertilizers and irrigation,

6) Ear Cm:l:le C
Cause : Anguina tritici (Stein) Filipjev.
Syvmptoms :

The infested plants may remain dwarfed and show generally twisted, mllcd and
crinkled leaf blades. The glumes become more divergent and grains replaced by hard, dark
coloured galls which are full of nematodes. The diseased ears arc shorter and thicker than the
healthy ones and keep green longer.

Control measures :
Use gall free seeds. Tlus can be done by floating the seeds in salt water, The seeds

' are treated with 20 % Salt solution and stirred vigorously. The affected seeds along with galls
floating on the surface can be separated with seives. The healthy seeds settle down and can

be used for sowing after washmg and drying. .

ET e LE AR R L e le LE L L L
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Exercise No, 2
| Sugarcane
" (1) Red Rot :

Causal organism : Imperfect stage: Colletotrichum falcatum Went

Perfect sta il it X el B cot
Symptoms : ge am_eraﬂa Mucumanensis Von Arx and Muller

The first symptom of red rot is discolouration of young leaves. The margins and tips

Df: Ih‘c leaj.res mlhz}' n.nd leaves droop. The withering will proceed and finally whole crown
wﬂhu:‘fs and cane dies within wecks time., In single stool most of the canes become evident.
The tissues are reddened through out the basal portion, mostly the vascular bundles. There
may ’becmswnse white patches interrupting the reddened tissue. As the disease advances the
entire stem rot and central tissue become pithy. The internodes shrink and when the cane split
open; Ilmge. -cavilics may be found in the center, Pithy tissues turn brown with whitish
m}'cella'l growth of the fungus. Also embedded with are black minute bodies representing the
acervuli. Leaves show symptoms in the form of dark red lesions in the midrib, which
elongate, tumning blood red with dark margins and later straw coloured center with minute
black dots of acervuli. ¢

Etiology :

The mycelium is thin, septate, hyaline and intracellular formation of acervuli is the
character of genus. They are minute black dots with setae. Conidia are homne singly on the
conidiophores aré single celled, falcate thin wal'sd. Sometimes terminal or intercalary
chlamydospores are formed. The primary source of infection is planting material, plant debris
and chlamydaspores. Secondary infection through conidia spread through irrigation water.
Perfect stage G twcumanensis produces globose perithecia in which clavate asci are
produced. Each ascus contains 8 ascospores,

Control measures : | 2 :
1) Selection of planting material from healthy cane and disease free area.
2) Seuts are treated by dipping in  0.1% Carbendazim for 18 minutes at 52°C
(Rangaswami 2002) ,
3) In standing crop if one of the stool infecied, the canes are to be collected and
destroyed by bumning. :

Answer the following guestions:

1)Describe in short the red rot symploms,

2)Describe the etiology of asexual and sexual stage.
3jComment on feasible Sett treatment for the control of red rof.

(2) Smut: -
Causal organism — Lstiage scitaminea Syd.

Sympm:;‘?‘;cmd plants produce o whip like structure, several feet in length and much curved

on it self. It-comes out from the central spindle al the apex. In its eatlier stages, the smut like



B :
powder on this whip-like outgrowth is covered by a white, silvery, thin membrane, which
soon ruptures and flakes off exposing dense black powdery dust.

Etiology: .
The black powdery mass formed in the whip like structure is the mass of
chlamydospores{teleutospores).  The chlamydospores are enchinulate, light brown and
spherical, 5-10 microns in diameter. The sugarcane has no dead season and bence the
pathogen gets ready host. Blown off spores fall on the base of the leaf sheath, buds or injured
cancs and get the entry and travel upwards. The disease perpetuates by either:

i)Planting smutted canes.

i1)By spores borne on buds.

ili)By infection of buds on standing canes.

w)Ratooning of smutted canes.

* Secondary spread of the pathogen is by wind and irrigation water,

Control measures :
1. . Removal of smutted canes in thick cloth of gunny bags and their destruction.

2. Discourage the practice of ratooning

3 Avoid planting of sets from smutted canes,

4. Use setts from healthy fields,

5. Disinfect the setts before planting by (a) H.W.T. at 52°C for 1 hour or Hot moist air
; treatment at 54°C for 8 hours.(Vala ef al ., 1992 Singh 2005) .

6. Dipping the setts in 0. 5% vitavax or Bavistin solution for 10 min.(Waraitch 1986) -

7. Use of resistant varieties

iy  Co449,527.658,974,1148,6806,7108,7319 (Agnihotri1 983)

i) Boll,22,24 (Singh 2005)

i)  CO. 7219, COM-8014 and COM- 7125, CO-62175, CO-7704.

The varieties which are resistant may break down resistance and become susceptible

. in due course of time.

Exercise:
1. Why this smut is called as whip smut?
2. How primary and secondary infection of this smut oceurs?
3.Descibe iYhot water treatment ii) Hot moist air treaiment for sugarcane setts,

(3) Sugarcane Wilt :

Cause : Cephalosporium sacchari Butl,

Symptoms ¢ ;

The earliest symptoms appears lale in the season as yellowing and withering of crown
leaves, followed by rapid drying of the cane. The internal tissue of the canc becomes brown
or reddish brown in colour but there is no transverse white bands as seen in the red rot
diseases. The stem becomes light and hollow making them worthless for milling. A foul
- smell is noticed afier splitting the infected canes. Cottony mycelial growth can be seen in the

pith cavities.
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The pathogen persists as mycelium in plant residue, Infected setls serve as the means
of primary inoculum. '

Etiology : :

Mycelium grows profusely inside the affected canes. They are hyaline, thin walled
and septate and produce many coidiophores as lateral branches. The conidiophores and are
simple or branched and aseptate bear the numerous micro conidia on the tips. Micro conidia

are hyaline, ovoid or oblong ellipsoidal, aseplate, single celled , and measure 4-12 x 1-3 pm.
Mo macro conidia are produced.

Predisposing factor / Favourable conditions : -
The disease symptoms appear during the monscon and post monsoon periods, affected

plan?s arc present either singly or in small groups. High day temperature is 30-35 °C. Low
humidity - 50-60 %. Low soil moisture and alkaline soils.

Control measures :

i} Select canes from completely healthy fields for planting. w

ii) All the infested canes together with their leaves and roots should be completely burnt.

iif) Mo ratoon should be kept in the infested fields.

iv)  Dip cane setts in 0.25 per cent solution of Agallol or Arctan for five minutes before
planting.

v) Grow resistant varieties recommended for the particular area,

vi)  Soil treatment or setts treatment with boron and zine at the rate of 40 ppm has  been
reported to reduce the wilt infestation.

(4) Gm#sy shoot :
Causal organism: Mycoplasma like Ovganism (ML)

Symptoms : : i
' The disease is characterised by the production of number of thin tillers from the base
of the infected cane. This growth pives nse to bunch of tillers having pale yellow or
completely chiorotic and white leaves. Cane formation does not take place in such tillers.
Disease seriously affect the yield and quality of juice.

EtmlHMLQ ig found to present in the sieve cells of infected plants. Two types of bodies are
noticed, spherical bodies of 300-400 nm diameter and filamentous bodies of 30-53 pm
diameter, -
Transmission : m : ;

Disease is readily transmitted by sap inoculation and by cutting knife but mostly it
spreads by the use of infected cane séts. In nature, it spreads by aphids, Aphis ma}!dw I..éi,u.i‘:!s
indosacchari, Aphis sacchari. The discase is caused by a phytoplasma. In addition to
sugarcane, the disease also infect number of hosts,

. Control measures :
1) Eradication of diseased cane.
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2) Ugc‘uf healthy cane setts for replanting.
3) ﬁn?ng up practice ﬁl;ramunfng for 4 years at least.
4) Hﬂ_lsl hot air 54°C for & hours or hot water treatment at 52°C for
1 hour (Rangaswami 2002).

3) Spﬁgiﬂg with metasystox or Follidal in standing crop twice a month for control of
aphids,

(5) Ratoon stunting :

Cause : Clavibacte xyli sub sp, xpli
: Leifsonia xyli (Davis et al.)

Symptoms ; .

The affected crops remain stunied with short and thin canes, The leaves are pale and
m-n-ts are poorly dgvelﬂp':ﬂ‘ The characteristic symptom can be seen in the split canes as pink
discoloration of the growing point. A yellow-orange, pink-red or reddish brown
discolouration occurs with individual vascular bundles in the nodes of mature canes. The
ratoons display symptoms more than the older canes.

The disease spreads through sced setts and ratoon crops.

Etiology :

The disease, which was originally thought to be caused by a virus or by a mycoplasma
like organism, has now been definitely identified as Clavibacrer xyli sub sp. xpli or Leifsonia
xylf (Davis er al).

The fastidious, xylem-inhabiting, gram positive, coryne form bacteria, measure 1.0 -
40x 03 -05 p insize. There are non-motile and non-spore forming. Sometimes, they
" oceur in chains and appear like filaments.

Mode of survival and spread : |

The pathogen over seasons in infected sugarcane plants and propagative materials,
such as seed-canes. Plants growing from infected setts develop the disease invariably. The
bacterium is sap transmissible and is spread by cutting knives, by implements used in cultural
operations and also by harvesting equipments. Rodems, such as field rats, rabbits, wild pigs
ete. alse aid in the transmission of the bacteria through injuries they cause to the standing
canes. The disease continues to spread to different countries through infected sugarcane germ
plasm. _

Control measures : o
i} Grow resistant varieties.
it} Plant setts only from healthy canes. T m o .,
ili)  Hot air treatment of cane seeds at 54 "C for eight hours is effective in destroying the
_ causative agent. '
iv) Do not ratoon the dﬂlsemcd crop. _ |
v) Treat seed canes with Agallol or Aretan after hot air treatment before ptammg.;
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(6) Pokka Boeng :

Causal organism : Fusarium moniliforme

Symptoms ;

The characteristics symptoms of Pokkah Boeng disease are the appearance of chlorotic
patches towards the base of the young leaves, in acute cases disease shows distortion of stalk
with external and internal cut like lesions and rotting of apical part of stalk. Under field
conditions, the disease may develop many variations from the general symptoms, but the final
result is usually a malformed or damaged top and stalk. The base of affected leaves is often
narrower as compared to normal leaves, Knife cut symptoms of the disease were reported.

- Characteristies of pathogen - Etiology :

Fusarium moniliforme showed different colour for its mycelium pale white, pink and
purple mycilium and for pigmentation of metabolites also during the growth on artificial
medium. The growth of conidia range from 9.3 - 29.7 pM in length and 2.7 - 6.0 pM in
width, mycelium width 'of ranged in between 1.75 - 7.00 pM. Myeelium of F. moniliforme
was generally dense in delicately floccose to felted with powdery appearance due to formation
of macro conidia, 4

Effect of environmental factors : .

Temperature is an important natural factor poverning the distribution of a pathogen
and it grows and sporulates luxuriantly in a temperature range of 20-30 C in both in-vitro and
in-vive condition. Minimum, optimum and maximum temperature for growth pathogen are
10-15°C, 30 0C and 35-40 "C, respectively. The severe incidence of the disease occurred in
the range of temperature between 20 to 32 "C with high humidity up to 70-80 % and cloudy
weather in rainy season from July to September. 'We also found the incidence of the disease
in the month of July to September when humidity range from 79.0 - B35, temperature
" ranging 29.0 - 30.0 °C and rain fall is high. Temperature ranging from 20-30 "C and humidity
ranging from 73-85 % is the best suitable for the growth of Fusaium pathogen.

Control measures : . . . ‘

3] Spraying of Bavistin @ 1 gm/lit. of water or Blitox 0.2% or Copper oxychloride or 0.3
%4 Dithane M-45 3 gm/lit, of water. .

i) Twao to three sprayings with an interval of 15 days interval,

g R PRI EXEEEREEE]
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OILSEEDS
Exercise No. 3

Sunflower
(1) Sclerotinia stem rot :

Cause : Sclerotinia sclerotiorum (Lib) & de Bary.
symptoms :

Rabi crop is generally affected by this disease. There is similar symptom of wilt as in
case of sclerotium wilt except that the selerotinia arc black, large and irregular on the affected
portions. Rotting of the head and stem can also be seen sometimes instead of wilting. This is
evident with the shredding of the affected head and stem. Initial symptoms are sudden wilting
of plant, particularly during grain fill and light brown, water-soaked area at the stem base will
become obvious. The stem will often break at this point of infection and when ripped upon,

black sclerotinia can be seen. Heads'do not fill properly due to nutrients and water not being
taken up by the plant.

Etiology and Epidemiology :

Sclerotinia are hard small black bodies produced in a host of broad leaf cops. Wet
soil conditions over a period of 10-14 days in stimulate the Sclerotinia to germinate. Wet and
cloudy conditions are favourable for disease advancement. Temperature 11-15 "C is required
to germinate sclerotinia and trigger spore release,

Control measures :

) Use certified seeds.

i}  Collect and burn the affected plants.
iii}  Follow up crop rotation with cereals,
iv]  Keep the field free from weed,

(2) Alternaria blight :

Causal organism: Alternaria helianthi Hanst.
Symptoms: - ) |

e The fungus produces brown spots on the leaves, but the spots can also h«: seen on the
~ stem sgpahs and petals. The lesions on the leaves are dark brown with pal;:' margin t=.mrrmmt]gd
b:}f a}tllmw halo. The spots later enlarge in size with concentric nngs and P&Eﬂme ITI,'”Egl]]:ll’ in
‘shape. Several | spots coalesce to show bigger irrepular lesions leading to drying and
defoliation. .

Em:nlug%;_;lc fungus produces cylindrical conidiophores, which are pﬂ%ﬂ El‘E-}'m}"{‘:uf}“’ c:uhjugs:r:‘l,
straight or curved, geniculate, simple or branched, septate and bear single conidium. Canicia
ﬁt‘e ]Bﬁalﬁ EEE};'V-}"eliew to pale brown, muriform, having many transverse septa and 1 to 2

longitudinal septa.
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Predisposition:
Rainy weather, cool winter climate and late sown crops are highly susceptible.
Perpetuation:
The fungus survives in the infected host tissues and on weed hosts. The fungus is also
secd-borne. The secondary spread is mainly through wind blown conidia.

Control measures :

i) Remove and destroy infected plant debris.

i) Rogue out weeds at periodical intervals,

i) Sow the crop early in the season (June sowing).

iv)  Treat the seeds with Thiram 6 g/kg for preventing primary seed borne infection

V) Prevent secondary infection by spraying 0.2(%) Mancozeb immediately after -
appearance of the disease.

(3) Rusts
Causal organism : Puccinia helianthi Schw.

Symptoms:

Uredial pustules usually appear first an the lower leaves. They are small, circular,
powdery, orange to black and when the infection is severe the urcdo pustules are produced on
the younger leaves and become scattered over the entire vepetative surface covering stem,
petiole, floral bracts and flower paris. Chlorotic areas usually surround the pustules eéven on
the susceptible varieties. The uredia may coalesce to occupy large areas on the affected plant
. parts, The leaves are particularly dry under such conditiens, as the plant approaches maturity
or is subjected to physiological stress. Teliospares appear in the uredia and develop into telia
and the black stage appear,

Etlulﬂg{athis pathogen is macrocyclic, heterothallic, autoecious, producing all stages of spores

on sunflower have been reported from India. .

Stage-11: Uredospores are brown and vary from subglobose to ovate. The wall of spores is
smooth, chestnut brown, The spores are pedicellate.

Stage-11I; Teleutospores bicelled and black in colour _

Stage-1V: Basidiospores: infect sunflower to produce pynia of + and - types.

Stage-0; Pycniospores are small, oval, h?ﬂhm_: Em.i e shmmg_?m:ﬂus Fe

Stage-I: Acciospores are orange, typically cllipsoidal and finally echinulate.

Perpetuation: ) ) o i ST
g It survives through teliospores on leaves left in field or on the soil surface. Uredia,
- sporidia, pycnia and aecia survive on volunteer seedlings among plant debris of the previous
BArs Crop. : ; , o
’ Ffirrmry- infection results from primary inoculum source such as sporidia from
g,errninalliﬁn';” if surviving teliospores, of from acciospores on volunteer seedlings or
uredospores, : , TOEVorre, T
Secondary infection occurs usually through repeatedly produced uredospores in a crop
SEAS0M,
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Control measures :

1 (a) Grow varieties with R and R ZEnes.

(b) Morden, EC. 684142, Surva.

Spraying with Mancozeb or Zineb @ 0.25 %
Removal and destruction of v ulunleer seedlings.

fad I3

Answer the following questions:
1} Define following:
i) Macrocyclic ii) H::lcmthalim iil) Autoecious
) Comment on:1) Pycmﬂ 2)Aecia iii) Uredosorus iv) Teleutosorus v) Basidiospores or
sporidia
3) How will you manage recurrence of sunflower rust?

(4) Downy Mildew :
Causal organism : Playmapara halstedii (Fort.) Berl, & de Tom.

Symptoms :

Symptoms of the disease become cvident as seedling damping off, systemic
symptoms, local foliar lesions and basal root or stem galls.

{a) Damping off : Seedlings are killed before or soon afier the emergence due lo
subterranean infection by the downy mildew fungus, Affected plants dry and become
wind blown. ! 7

(b)  Systemic symptoms : Sunflower plants carrying systemic infection are severely
stunted and at flowering the upper leaves become entirely chlorotic.. The stem
becomes brittle. Flower heads of infected plants remain erect, become small in size,
remain sterile and produce no seeds or only few seeds are produced on such heads,

« {e) Local Toliar lesions : Small angular preenish-vellow spots appear on leaves as a result
of secondary infection, The spots may enlarge and coalesce to infect a large part of
the leal. The fungal growth becomes visible at lower surface of the diseased area.

(@)  Basal root or stem gn“g ¢ The root infection may result in formation of galls at the
base of the plants on primary roots. Such plants are less vigorous and subject to

lodging.

Etiology: y ;
""Ei{ sl s sporangiophores are typically branched at right angles, Produce

hrownish, thick walled, resting, sexual oospores.

Perp&tun!mn , ; ;
The ‘oospores in the reslduﬁ:. of the preceding sunflower crop or cospores in or on

seeds from the systemically infected plants serve as primary source of infection. Some
oospores have been repﬂﬁed to remain dormant upto 14 years, Secondary infection may he
cansed by the zoosporangia produced in great numbers on systemically infected plants.
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Control measures ;

i) Early planting at the onset of the rainy season decreased disease incidence.
i) Treat the seeds with metalaxyl compound (Apron 35 $D) @ 5.7 g/kg of seed.
iii)  Apply foliar spray of metalaxyl (0.025%) + Mancozeb (0.2%) (Ridomil MZ 72
WP) at the concentration of (0.25 % of formulation RidomilMZ-75WP) on 20
days afier sowing.
(uestions
I} Describe the following phases of symptom expression;
1) systemic leaf chlorosis
i) Downey phase
it} Erect head and stunting
iv) Basal and root galls
2} How will you control the primary and secondary infection of downey mildew of
Sunflower?
3}  Draw the life cycle/diseases cycle of downey mildew fungus.

T T
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Exercise No. : 4

_ Mustard
(1) Alternaria blight :
This is also known as Dark Leaf and Pod spot.

Causal organism :

Alternaria brassicae (Berk.) Sacc., and Allernaria brassicicola Wiltshire.
Symptoms :
| Initial symptom is the produgtion of small brown circular necrotic spois with yellow
halo around them on the leaves. The spots increase in size and form light brown to brown or
black concentric rings on leaves, stems and pods. In the years of severe outbreak, pods tum
black in colour and may also rot. Seeds are shrivelled and undersized in such pods.

- Etiology :

The mycelium of the pathopens is inter and intracellular and effused. Hyphae are
olive in colour, branched, septate and smooth. Conidiophores arise from hyphae, which
gather beneath the host epidermis. In Alternaria brassicae, the conidiophores arise in
fascicles through the stomata. They are simple, ercet, septate, olivaceous and up to 170 ¢ in
length. Conidia are produced in acropetal succession, either singly or in short chains of up to
4, They are dark coloured, straight or slightly curved, smooth, obclavate to muriform, with
16-19 transverse septa and 0-8 longitudinal septa. They measure 125-225 % 16 - 28 y in size.
The beak is rather long. The fungus perpetuates through seed and affected plant debris.

Muode of survival, spread and Epdemiology :

The conidia and mycelium present in the diseased plant debris serve as the main
means of perennation of the pathogen. Conidia are formed abundantly in moist atmosphere
and are disseminated by wind, Seed-bome infection is of no significance. The weed hosts
viz., Anagallis arvensis and Convolvulus arvensis and various other crop hosts provide
enough inoculum all through the year. Conidia are formed abundantly in moist atmosphere
" and are disseminated by wind.

Control measures : |

i) Grow resistant varieties like YSPB-24. : _

i) Saw healthy and bold seeds from the disease [ree plots. _

i) Spray Dithane M-45 or Difolatan or Duter at the rate of 2 p per litre of water at 10
dﬁ}-‘sl interval with the appearance of the disease. |

iv)  Collect and destroy the affceted plant parts afier harvesting of the crop.

(2) White rust :

This is also called as White Blister.
Cause : Albuge candida (Pers.) Kuntz.

Symptoms : ' : R .
e Prominent white or cream yellow scattercd pustules appear on-the undersurface of the
leaves. These pustules are raised blisters found on the leaves, stems and floral pants. These

WWW.BSCAGRISTUDY.ONLINE |,
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blisters burst and liberate a white powder. Floral parts are much deformed. The flowers get
malformed (hypertrophied) and become sterile. The petals become green and stamens are
transformed into leaves like structures which become thick and club shaped. All parts of
~ plants except roots are attacked. The peduncle, pedicel, sepals; petals and carpels become

hyperirophied, thickened and leaf-like. The ovules and pollens are usually atrophied,
resulting in sterility. The formation of chlerophyll in these parts, increases the photosynthetic
activity and starch gets accumulated in these parts, which imparts a characteristic violet
discoloration in these parts. In the hypertrophied parts oospores are formed in large numbers
in the intercellular spaces. When systematic irifection occurs early, the entire plant becomes
dwarfed and only small leaves are formed. WNormally lateral buds may be stimulated and they

grow in to abnormal lateral shoots.  The disease becomes more serious if it occurs along
with the downy mildew.

Survival and spread ;

The pathogen survives through cospores in affected host tissue and soil. Secondary
infection is carried out by sporangia and zoospores which produce new infection.

Favourable conditions :

Moist more than 70 %' relative humidity coupled with warm weather 12-25 °C and
intermittent rains favours disease development, '

Control measures

1) All crops refuse should be destroyed carefully after harvest.

i) Follow crop rotation with non-cruciferous crops.

i)  Give two to three sprayings with 0.3 % Blitox-50 or Dithane Z-78 or Difolatan at the
rate of 2 gm per litre of water as soon as symptoms are noticed,

(3) Downy mildew :
Cause : Peronospora brassioeae Gaumann.

Symptoms : :

All gerial plant parts are affected but the foliage and inflorescence are more severcly
infected, The vellow, irregular spois appear on the upper surface of the leaves and white
- mycelial growth is visible on the under-surface of leafl opposite to the spots. In severe
infection the inflorescence is malformed, twisted and covered with a white powder. No pod
formation occurs on the infected inflorescence. Sometimes the stems are swelled and may be
smaller or several inches long,

Survival and spread : ‘ : "
The pathogen survives as pospores on the affected plant tissue in soil and on weed
hosts.

Favourable condition : : “ . . e ;
Atmospheric temperature in the range of 10-20 "C and relative humidity 90 % favours
disease development.
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Control measures
1) Use healthy seeds for sowing,

i) Spray the crop with Dithane Z-78 (0.2%) or Karathane (0.1%) with the appearance of
the disease and repeat the spray two to three times at 10 days interval,

(4) Sclerotina stem rot :

Cause : u

Sclerotinia selerotiorum (Lib.) de Bary. It is a soil borne fungus and over winters in
the form of sclerotia.

Symptoms :

All parts of plants are attacked. Symptoms develop in the form of buff to light brown
water soaked lesion which rot and later on covered with white frosty growth of fungus. A
* large number of black sclerotia appear in the fungal growth around the rotted stem. The seeds
may become smaller and shrivelled. The disease is more serious in cool and dry weather.

Plant look likes whitish from distance at internodes or base, Premature ripening and
shredding of stem, wilting and drying. Brown to black sclerotial bodies may also be seen in
the later stage on the infected plant parts.

Survival and spread :

The pathogen survives as mycelium in dead or live plants and as sclerotia in infected
plant parts or on the soil surface or with seed as contaminant.

Favourable condition : :
High humidity 90-95 % and average temperature 18-25 "C along with wind current
favours the disease development.

Control measures : - ‘

i} Apply Benonyl at the rate of 0.2 % concentration. ‘o

i) Spraying of Benlate (0.025 %) three times of 10-12 days interval has been
recommended.

FTELER R R R R ALY
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’ PULSES
Exercise No. 5
(5) (A) Gram (5) (B) Pea

(5) (A) Gram :
(5) (A) (1) Wilt :

Cause : Fusarium oxysporum var. ciceri or Ozonium sp.
Itis a soil borne fungus,

Symptoms : ,

_ The disease can affect the crop at any stage. The symptoms can be seen on the
seedlings as well as on the mature plants. The leaves in the initial stages become pale yellow
and ultimately dry up. The plants also become vellowish and finally dry out. Roots tum
hlack and decompose ultimately, Dark brown or dark discoloration of the internal stem tissue
is v;iisi!:l]:. At adult stage, dropping of peticles, rachis and leaflets and finally entire plant
wiltd.

" Epidemiology :

F. oxysporum £ sp. ciceri is both soil and seed-bome in nature, [t can survive in the
soil on infected plant parts and also carried over by other host plants. Several envirdnmental
factors such as soil temperature, soil moisture, soil nutrients, soil pH and inoculum play
important role in the disease development, Adequate information is lacking on the role of
biotic factors such as inoculum density, plant age, plant density and races on the epidemology
of the disease. The fungus grows well at 25 "C and pH range of 5-7. Sandy and alkaline soils
favour wilt development. The pathogen within the host tissues could not survive in the
floaded soil for more than 65 days. However, it could survive for over 200 days in
constantly wet soil. =

Control measures : ’

1) Decp summer ploughing..

i) Cirow resistant varieties like G-24 or C-214. |

iiiy  Seed treamtment with T- viride @ 4 ghkg or P. fluorescens (@ 10 ghg of seed or

. Carbendazim or Thiram 2 gm/ke of seed. m .

iv)  Crop rotation of three to four years may be followed in the fields of heavy mcidence

of gram will. . . ‘ o |

v) Decp planting of gram seeds about B-10 centimetre deep in the light soils reduces the
pram wilt incidence. i

vi)  Sowing of gram should be done afler 2nd week of October.

vii)  Spot drenching with Carbendazim 1 pflitre or P. fluorescens | T. viride @ 2.5 kg/ha
with 50 kg FYM.

e et r e T e TR LR LR LS



(5) (A) (2) Gray Mould :

Cause : Hotrytis cinerea,

Symptoms :

Lack of pod setting is the first indication. Under favourable conditions, foliage shows
symptoms and plants often die in patches. Shedding of flowers and leaves, covered with
spore mass can be seen. Lesions on stem are 10-30 mm long and girdle the stem fully.
Tender branches break off at the point where the gray mold has caused rotting, Affected
flowers turn, in to a rotting mass, Lesions on the pod are water soaked and irregular. On
infected Flﬂaﬂlti, the pods contain either small, shriveled seeds or no seeds at all.

Favourable factors :

Lefiover plant residue and mfecied soil pmwdc; inoculum for infection. The optimal
 conditions are cool temperature 15-23 °C dense canopies, wet weather or leaves, and  high
humidity, especially as the stand approaches maturity.,

Control measures :

i) Avoid excessive vegetative growth.

i) lntercrop with linseed.

i}  Avoid excessive irrigation. Use compact varieties.

i) Seed treasment with Carbendazim + Thiram (1:1) @ 3g/kg of seed is recommended or
Spray the crop with Captan 5-6 kg'ha at 15 days interval / Spray of Carbendazim @
1.5 g/litre of water is recommended / Spray Manocozeb (@ 3 gflitre of water.

(5) (A) (3) Ascochyta blight :
Cause : | Ascochyta rabiei,

Symptoms ; :

‘ All plant parts are affected. Symptoms appear on leaves as s water soaked lesions,
Symptoms include smaller circular brown spots on leaves. Under favourable  conditions,
these spots enfarge rapidly and coalesce, blighting the leaves and buds. In case- of severe .
infection, the entire plant dries up suddenly. The lesions are also developed on stems and
petioles. Late infections result in shriveled and infected seed. The disease is seed borne in
nature, Left aver debris in the fields serve as a source, Wet and warm weather, and dense
crop canopy are conducive to he spread of the disease.

Favouring factors :

Infected seeds, infected debris and infected fields nearby. Moist weather Eﬂndjtmm
rain splash, wind and sprinkler irrigation. Moderate temperatures between 15-25 %C. Leaf
wetness for 12 24 hﬂurs Dense stands of chickpeas,

Control measures :
i) Sow digease-free seed. .
i) Fallow rotation crop.
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i} Intercrop with wheat, barley, mustard,

il gwd treatment with Carbendazim @ 1 g/kg of seed or Hot water seed treatment (52
C for 10 minutes) tw lower the infestation.
v)

Spray the crop with Mancozeb @ 2.3 pflitre if noticed during the growth peried or
Spray wenable sulphur at the rate of 2.3 g/litre of water. '

(5) (B) Pea: ;
(5) (B) (1) Downy mildew :

Cause : Peronospora pisi Svdow,

Symptoms :

The symptoms appear on the upper surface of the leaves as scattered yellow to brown
patches of indeterminate shape. The infected tissues soon die and tum brown. The white to
grevish violet downy growth of the fungus is covering the under surface of the infected leaf

from the early stages. The pods are also infected and the seeds are smaller in size and
aborted.

Etiology and Epidemiology : :

Cool humid condition is very favourable for the disease development, while the
disease incidence is slowed down with warm condition. This is due to the fact that the
sporangia which behave as conidin spread the disease, but can not stand desiceation. The
sporangia are blown about freely by the wind and spread the disease rapidly from plant to
plant.

Control measures @

1) Follow crop rotation and field sanitation by burning the crop debris after  harvest,
i} Crops may be spraved with Dithane Z-78 or Dithane M43 in case of heavy
infesiation. e

iii)  Deep tillage to bury crop residue.
iv)  Use tolerant cultivar,
v) Use metalaxyl for seed treatment.

(5) (B) (2) Powdery mildew :

Cause : Erysiphe polygoni DC. Syn. £ pisi.

5}mpl?11_11hz :iistaﬁe first appears on the leaves and ﬂfllf?i on the ather green parts uf“ the plant,
The characteristic symptoms are the formation of white floury patches on blm]i sides of the
leaves and also on the tendrils, stems and poeds. In advanl:’ed' stagr::.zhthg r;nnr‘e p],ant;gurfmg
" may be covered with white powder like mass. The SHPEl’ﬂ!EIﬂ] mass consists of mycelium and
spnfms of the fungus. Later on black dots may appear late in the season when the crop reaches
maturity. The pod and grain formation is adversely affected. .
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Etiology and Epidemiology : :
Primary source of infection is infected debris. Secondary source of infection is wind

blown conidia. Fungus survive in symmer leal aver debris. Seed is not considered as main
source of inoculum.

Control measures ;

i) Spray Sulfex (0.25 %), or Elosal (0.5 %) or Thiovit (05 %), Mildex (0.2 %), Milstem

' (0.2 %), Cosan (0.2 %), Morocide (0.1 %), Karathane (0.2 %), Hexasul or any of the
wettable sulfur at the rate of 3 g/litre of water. Give first spray after appearance of the
disease in the crop. Second spray should be given after 14 days of first spray.
Hepeat spraying only if needed,

i) Avoid late planting.

ivl  Afier harvest collect and destroy the plant debris.,

v) Resistant varieties like T-10, T-56, P-185, P-388, P-6583 and P-6587 may be grown.

(5) (B) (3) Rust :

Cause:  Uromyces fabae (pers.) de Bary and U pisi (Pers.) de Bary.
Symptoms : : ,

All the green parts of the plant are affected.  The earliest symptoms of the disease are
the preduction of yellow spots (aecia) in round or elongated clusters.  The umig pust!.:!e;
develop on both surfaces of the leaf as well as on the other parls in form of pﬂWﬂ‘EI}', light
* brown appearance, The teleuto sorus or pustules develop in brown or almost black in colour.
The siem of the plant becomes malformed and the affected plant dies out.

E‘m‘ﬂg{i’;ﬂm}-ﬂﬂ fabae is macrocyelic rust fungus, it exhibits all five spore forms known for
ihe uredinales. Tt is autoecious, as all spores are produced h:, smgll:e host. .Aﬁm over
wintering on residual plant material, diploid teliospores germinates in lthr: aprvmg‘wuh a
metabasidium.  After meiosis, the latter produces four haploid I:nma:’h-n:spﬂrc;s with two
different mating types. These spores aﬂ.nzr Im‘:di'ng on a Hu;lf of a !:ms‘l ’g&rmm?t--: a‘nd priduce
infiection structure. Pycma arc produced which contain pycniospores. I;{E:nmqur; e
exchanged between pycnia of different mating Lypes m?ti after spermatization, dﬂlmryu":mtmﬂ
pecurs in aecial primordial.  An -accium dijl’i-E!EnllmEEs_zmd ‘dlk‘ar}rmrm aeciospores are
produced, “These acciospores perminate and form infection structure from which uredia
develop which produce uredinspores.

i inl - : ; d " ) "
' Emdﬂm!jg:ﬁi;mpemlum 17-22 "C results in formation of mmndaﬁ: aecia while nt 25 C
developme ‘E‘ of uredia tokes place. Relative humidity H-T0 % tm'u%rrur{}n;wcgss faiga&
ﬂz:r:!gg:l:?ﬂ and spﬁ:ad whereas temperature above 25 "¢ and below 7-8 °C along ‘with tains
disfavour rust spread.

gﬂmr“gméfg;ﬂ;gp with Dithanc M-45 at the rac of 2 ¢ per li!r-:: of waler. Two to three
Sélm;':g will be sufficient and should be given al 15-20 days imterval,
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u) Grow resistant varisties, ;
iii)  Affected plant debris should be collected and burnt afier harvest.

iv)  Spraying with Bayleton (0.05%) ond Calixin (0.2 %) has shown cffective in
controlling the disease,

(5) (B) (4) Fusarium Wilt :

Causual organism : Fusarium oxpsporum [, pisi (Linford) Snyder and Hansen.

Symptoms :

The earliest symptoms are seed near blossoming stage plants. Plant growth is
checked. leaves become vellow and there is down ward curling of stipules and leaflets. Later
. on the leaves show loss of turgidity and the entire plant wilts and the stem shrivels,

These diseases caused by Fusarium sp. are more severe when the crops are sown
early. They are not very serious diseases.

Etiology : . :

~ Fusarium oxysporum is a common soil pathogen and saprophyte that feeds on dead
and :dtf:ﬂ.}*l ng organic matter. It survive in the soil debris as a mycelium and all spore types
but is most commonly recovered from the soil as chlomydospores. This pathogen spreads in
rwo basic ways : By water splash and by planting equipments and long distance by infected
transplants and seeds. Fusarium oxysporum infects a healthy plants by means of mycelia or
by germinating spores penetrating the plants root tips, root wounds or lateral roots. '

Control measures :

1) Seed treatment with Brassicol, Thiram or Agrosan GN or Bavistin at the rate of 2
pm/kg of seed before sowing,

ii) Avoid early sowing in badly infected areas.

i) Grow resistant varieties.

iv)  Follow suitable erop rotation for 3 to 4 years using crops other than peas.

¥v) Use certified seeds only.

EREd IR SRR AR AR ER



23
i) Grow resistant varieties, :
iy  Affected plant debris should be collected and burnt after harvest, :

iv)  Spraying with Bayleton (0.05%) and Calixin (0.2 %) has shown effective in
controlling the disease,

(5) (B) (4) Fusarium Wilt :

Causual organism : Fusarium oxysporum f, pisi (Linford) Snyder and Hansen,

Symptoms :

The earliest symptoms are seed near blossoming stage plants. Plant growth is
“hf—‘qkﬂls leaves become yellow and there is down ward curling of stipules and leaflets. Later
. on the leaves show loss of turgidity and the entire plant wilts and the stem shrivels.

These diseases caused by Fusarium sp. are more severe when the crops are sown
early. They are not very serious diseases.

Etiology : * =

Fusarium oxysporum is a common soil pathogen and saprophyte that feeds on dead
and decaying organic matter, It survive in the soil debris as a mycelivm and all spore types
but is most commonly recovered from the soil as chlomydospores. This pathogen spreads in
two basic ways : By water splash and by planting equipments and long distance by infected
teansplants and seeds. Fusarium oxysporwm infects a healthy plants by means of mycelia or
by germinating spores penetrating the plants root tips, root wounds or lateral roots, e

Control measures :

i) Seed treatment with Brassicol, Thiram or Agrosan GN or Bavistin at the rate of 2
gm'kg of seed before sowing.

i) Avoid early sowing in badly infected areas.

- i) Grow resistant varicties.

ivy  Follow suitable crop retation for 3 to 4 years using crops other than peas,

v) Use certified seeds only.

AR R RRREE
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Exercise No. 6

(A) Lentil and (B) Linseed

(6) (A) Lentil :
(6) (A) (1) Rust :

Cause ¢ Uramyces fabae

Symptoms :

. Rust discase is a potential threat 1o Jentil cultivation and causes substantial yield losses
rmg,mgwfmm 60-69 per cent. Rust pustules can be seen on leafl blade, petiole and stem. Rust
starts with the formation of yellowish-white pycnidia and accial cups on the lower surface of
leaflets and on pods, singly or in small groups in a circular form. Later, brown uredial
pustules emerge on either surface of leaflets, stem and pods. Pustules are oval to circular and
up to 1 mm in diameter. They may coalesce 1o form larger pustules. In severe infections
leaves are shed and plants dry prematurely, the affected plant drics without forming any seeds
in podds or with small shriveled seeds:

Epidemiology : :

The disease generally -starts from low-lying patches in the paddock and radiates
towards the border. Rust is an autoecious fungus, completing its life cycle on lentil. High
humidity, cloudy or drizzly weather with temperatures 20 to 22 'C favour discase
development. The disease gencrally occurs during the flowering / early podding stage.

Contro]l measures @ - ;

i} Use of foliar fungicides as Hexaferb and Dithene M-43 give best control.

i} Fungicides as Mancozeb (0.2 % a.i.), Bayleon (0.05 % a.i.) and Calixin (0.2 % a.1.) are
found effective against the pathogen.

i) Foliar spray of Benomyl, Carboxin, Metalaxyl, Oxycarboxin,

(6) (A) (2) Wilt :
Cause : Fusariunt oxysparim f . sp. lentis.

Symptoms : ' ; L ke g . i
Early sown crops are damaged much. In l]’llﬁﬂ!?ﬁﬂﬂﬁ thcgmwth! of the plants is
" checked, leaves start yellowing. Infected plants starl d;;.r;ng and ﬂna:lly die, The rugl;s of
infected plants remain under developed and look light brown In Surur . e g
charactarized by sudden dropping, followed by drying n,-f]i.‘:a'!."*ﬂ‘.‘.‘i- and seedling dq:-,aﬂn_ Ti:se. roots -
appear healthy, with reduced proliferation and mn-cluliitmn‘ and usually no internal
discoloration of vascular system. Seed from plants affected in mid-pod-fill to late pod-fill are

often shriveled.
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Epidemiology :
, The fugigus is b-um which can survive in the soil and plant debris in the absence af its
host fﬂ? a period of 3-4 years. The disease is favoured by low soil temperature, 30 % soil
water holding eapacity and increasing plant maturity, Yield losses depend on the stage at

which the plant wilts. It can be 100 % when wilt oceurs at pre-pod stage, about 67 % when it
occurs al pre-harvest stage, :

Control measures : ‘

i) Follow three vears crop rotation and clear cultivation.

ii)  Use healthy seeds,

i) Grow moderately resistant variety like Pant-4-406.

iv)  Early sowing may be avoided, ,
') Seed treatment with benomyl (0.3 o) reduces wilt incidence.

vi)  Using antagonistic microflora like Bacillus sabiilis, Tricoderma harziarum, T. viride
(@4 g/kg seed. n

(6) (B) Linseed :
(6) (B) (1) Alternaria bud blight :

Cause:  Aliernaria lini Dey.

Symploms :

All the aerial parts of the plants are infected but the chief symptom of the disease
appears on the floral parts.  In the diseased plants the buds fail to open which is later on
followed by the appearance of small, dark, black spot near the calyx. The spots increase in
" size and reach up to the pedicel. The floral parts shrink and rot away and the closed buds die
out ultimately.

Control measures : . " ,

i) Qepd treatment with Thiram or Captan at the rate of 2.5 g per kg of seed before
sowing.

iy Spra.}-gma crop with Zineb (Dithane E—Tﬂj_@ “2-5 g per litre of water, The first spray
should he given with the appearance of initial symptom. Sprays may be repeated
according to the economic loss. :

iii)  Cirow late maturing varieties.

WWW.BSCAGRISTUDY.ONLINE
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(6) (B) (2) Rust :

Cause:  Melamposora lini (Ethirenb.) Lev.

Symptoms :

T]!J.e_mst appears on all the acrial parts of the plant including the capsules, The
: chgramenﬂtnc symptom is the appearance of the yellowish orang¢ pustules on both the

sutfaces of ]c:zw::s. The leaves become chlorotic and fall off. Later on reddish-brown to black
clongated lesions appear on the stems and the young twigs.

Etiology : . .
In temperate cciunnries, primary infection takes place through basidiospores which are
pmdw::d as 4 result of germination of teleutospores perennating in the soil. Uredospores are
killed due to excessive temperatures. [t is presumed that the uredospores produced on linseed

at hills come down to plains to cause infection. Thus, the primary inoculum, windblown, fall
on the host, perminate the canse infection. J

Control measures :

i) Avoid excessive us of nitrogenous fertilizers,

it Spray the crop with Dithane Z-78 @@ 2g per litre of water or dust the crop with sulphur
dust @ 15-20 kg per hectare.

iii)  Grow resistant varieties like Neelum, Hira, Mukta, K2, and LC-185.

. iv)  Affected plant portions after harvest should be collected and bumt.

(6) (B) (3) Powdery mildew :

Cause ; Oidium lini Skorik.

Symptoms : ; - y : 2

The first symptom of the disease is the appearance of greyish-white powdery growth
on the youngest growing tips of the plant. The branches, leaves and flowers are also infected
in case of severe aftack. The infection results in the defoliation of infected plants and

shrivelling of grains.

Epidemiology : . y .
p Prinslf}' inoculum may be present in the form of mycelium on infected tissue,

myeelium within buds, or ascospores contained within ascocarps.

Control measures : A

i) Affected plant debris should be collected and burnt after harvest. .

1) Spray the 'amp with Sulfex or Elosal or Thiovit at the rate of 3 & per litre of water.
Repeat sﬁmﬁng according to the disease intensity and economic loss.
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_ CASH CROPS
Exercise No, 7
, Cotton
(1) Root rot

Causal orginism ~ Sterile stage  : Rhizoctonia bataticola (Taub,) Butl.
Imperfect stage: Macrophomina phaseoling (Tassi) Goid.

Symptoms:
The symptoms may appear in seedling stage, where brownish spots on the cotyledons
- are seen. At collar region there is browning, which may extend downward. The fibrous roots
undergo decaying. The bark of the roots show rotting and shredding. Affected plants can be
pulled out with ease. The disease appears in patches in the field. "

Etinlogy:
The hyphae are thick, septate and produce black and iregular sclerotial bodies. Crop
residue with sclerotia act at primary source of infection.

Control measures : “
Seed treatment with Thiram or Captan @ 3 g +1 g Carbendazim/ kg seed.

1.

2 Soil mulching after rains.

3. Mixed cropping with legumes and Sorghum.

5 Soil disinfection with 0.1% Carbendazim helps in controlling the disease.
(2) Wilt :

Cattse * Fusarium oxysporum f. vasinfectum (Atk).
Snyder and Hansen.

S}mpl%nﬁz ;:h.icﬁ" symptoms are the yellowing, wilting and drooping of the leaves, Alffected
plants are stunted . They gradually wilt and die. The vascular system becomes brown. Often
the diseased plants are emall with smaller leaves and bolls. Leaf discolouration appears
around the edges and progresses towards m’midnh and the leaves g’radgﬂlﬂy dmp v

The fungus survives in the soil as chlamydospores and sclerotia and in the infected

plant parts as mycelium.

Et g oy ; : i T ‘.
inlng;mhﬂgen survives for long period in goil and on cotton debris or other organic

: seanhiyl , wdary 1 may be through wind

| .2 saprophyle for many years. “Sm:ﬁném spread may ’ 1

E:glﬁi;nﬂmrﬁﬁiimg'pmﬂ biological agents. The fungus prows at a  wide range of

. lmPemtum’ fiom 11 to 35 °C, pH required is 5.2 to 7.2, optimum temperature range is 24-28
8 m |

c,
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Control measures ;
i} Grow res:iﬂant varieties. American cottons are more resistant to the discase.
| C-C-1-1-33, NA-3 (77) (G. arhoreum) and EZ-13-02 (G, herbaceum),
i} Sow healthy seeds from healthy plants.
i) Seed treatment with fungicide like Vitavax and Bavistin,
iv) Apply organic manure and potash in sufficient amount in the field before sowing.
v) Follow crop rotation with millets, groundnut, sorghum and small grains.
vi)  Soil amendments with Zinc also reduce the wilt, ' 8

(3) Anthracnose

Causal organism : Imperfect stage: Colletorrichum gassypii Southw.
Colletotrichum capsici (Syd.) But] & Bishy
Perfect stage : Glomerella gossypil (Southw) Edgerton
Symptoms :

In seedling stage, small, reddish circular spots appear on the cotyledons and primary
leaves. When the lesions are on the collar region, the stem may be pirdled, causing seedlings
to wilt and die. In mature plants, the fungus attacks the stem, causing it to split and shred the
bark. The symptoms are prominent on bolls as water-soaked, cireular, slightly sunken reddish-
brown spots which turn black in colour. Asa sesult of boll infection, they open prematurely.
The lint becomes stained, hard and compact.

Etiology: .
’ The mycelium is septate. The fungus produces acervuli in which the setac are present.
Conidia are hyaline. single-celled, sickle shaped.
Perpetuation:

Primary infection takes place throueh infected seeds and plant-debris, secondary

infection by means of conidia disseminated by wind.
Control measures :
1 Gped treatment with Thiram 3 g OR Carbendazimm 1g + Thiram 3 g'kg of seed.
s Spray the crop once or twice with copper axychloride (0.25%) or Zineb {0.25%) after

ball formation.

(4) Black arm :
Causal organism : XNanthomoras axonapodis pv. malvacearum {Smith)Vauterin et al.,

Symploms : k : .
Small water-soaked spols appear on the under surface of cotyledons, which may dry

' and wither. Such spots also appear on the leaves. They become angular bound by veinlets
and tum brown to black in celour. Geveral small spots may coalesce. The infected petiole
may collapse. Elongated, sunken and dark brown to black lesions appear on sterh, petioles
and branches. The young stems may be girdled and killed in the black arm phase. Sunken
black lesions may be seen on the bolls. Young ball may fall-off. The attacked stem becomes
weak, Bacterjal slime is exuded on the brown lesions. Discolouration of lint may take place.
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Perpetuation : :
The pathogen can remain as slimy mass inside the seed or on the fuzz. The disease

may be csltmedgcmfr through infected leaves, bolls and twigs on the soil surface. The
secondary infection is through water, wind.

Control measures
L Field sanitation.

2, a) E:ctac:maliy seed borne infection can be eradicated by delinting the seed with Conc
Hz&qm for 5 minutes, wash with lime solution to neutralise the effect and finally
washing with running water to remove the residue and drying seeds.

b) Internally seed borne infection canbe eradicated by soaking seeds overnight in 100
ppm strepiomycin sulphate or agrimycin.

. 3. Secondary spread of the diseasecan be controlled by spraying the crop with

3t;ﬂptun1}'cin sulphate 100 ppm+ Copper oxychloride (0.25%) at an interval of 13
ys.

(5) Dahiya diseases

Causal organism: Imperfect stage @ Ramulario areola Atk
Perfect stage : Mycosphaerella areola.
Symptoms :

The fungus wsually attacks the older leaves causing irregular 1o angular, pale,
translucent spots. They are usually restricted by the veinlets and appear mostly on the lower
surface of the leaf, though occasionally on the upper surface. A few 1o over a hundred spots
may be found on a single leaf. In severe infections the leaves turn yellowish brown and fall
oif prematurely.

Etiology: A frosty or whitish grey mildew arowth consists of conidia and conidiophores and
mycelium of the fungus. The mycelium is endophytic, septate. The conidiophores are shor,
septate, branched at the base. The conidia are borne singly or in short chains at the tip of the
conidiophores and are eolourless, irmegularly oblong, with pointed, rounded, or flattened end,
unicellular to three septate.

Control measures : .
1, Destruction of infected plant debris. L . :
7) Dust the crop with 300 mesh sulphur @ 20 kg/ha or spray crop with(.05% propiconazole,

() Luafeurl of COttON. . e Coiton fedf Chirl Vi

Causal awerit : The causal agent 15 G_;::muﬂ virus and 15 called as ‘ otion g _ il‘l‘ VIrus .
i Laegaf curl discase was first observed on G. barbadense in 1989 in Delhi and on G,

hirsutum cultivars during 1993 from Sriganganagar area of Rajasthan. MNow it is prevalent in

Puniab and Haryana also.

- B T . P .
?mptﬁ;“hi ﬂfﬁ:ﬁtﬂd leaves show Gﬂfliﬂg both upw*.&rd and downward, the veins on lower side

are thick and raised and are dark green compared 1o normal transluscent veins healthy plants,
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mlﬁ fm;;n veins of lower side, the presence of small cup shaped secondary leaves is 2
l}’PI "hapec d e‘ ]J.mmmemjy on middle main vein and invariably near the nectary point. This
cup s nation can alsa be seen on other veins on lower side of the leaves, The affected

plants are stunted in growth with less number ‘ emnca 18 SOIE: » whitely
Eciiiia dpbeaci Gl mber of bolls, The disease is spread by the whitely

Ep‘fdemiﬂlug}' : Cotton is grown from May 1o December in Narth zone. For the remaining
P':“A“*‘_i some weeds and crops serve as alternate hosts of the virus. Most common alternate
host is okra (dhelmoschus esculentus). The buildup of whitefly early in the season on
alternate hcusu? Egan:l.r;_tn severe infection of CLCV on cotton. The climate favouring whitefly
population build up is epidemiologically important.

Control measures :

i) The spread of the disease can be checked by managing the whitefly with the
Eapph,cﬂat}un of botanical pesticides and insecticides. The repeated use of same

) insecticide should be discouraged to avoid resistance development in whitefly.

i) Care should be taken to spray the under surface of the leaves al whiteflies harbour
mostly on lower surface.

i)  Weeds harbouring whitefly near cotton fields should be immediately destroyed..

iv)  Okra should not be grown between Macch to June to avoid possible build up of the
virus and its vector.

v} Excessive application of nitrogenous fertilizers should be avoided.

v) The CLCYV infected plants should be removed and burnt.

(7) 2-4-D Injury N |
2.4.0 is a broad spectrum selective post cmergence herbicide used for control of

herbaceous annual dicot weeds. But crops like cotton, tomato; tobacco are extremely sensitive

1o 2-4-D) which can cause harmful damage to ¢rops (cotlon).

Symptoms :

1) Leaves are greatly modified. They become nacrow and deeply lobed.
Scorching, rolling and puckering of leaves which hamper normal photosynthesis in
plants. As a resull of 2-4-D injury there can be elongation of leaves giving string like
slender appearance.

2) Disruption of phloem tissues and dislocation of normal translocation of food material-
so plants looks like wilted. |

3)  Alternation of nucleic acid (protein metabolism)- Growih ceases _

4) Blocking of gaseous exchange between leaf and atmosphere so ultimately plant die.

5)  Malformation is also observed in crop. _

- B) If2.4-D concentration is high then the symptems are seen within 2-3 days.

T If2,4-D concentration is low then the symploms are seen within 8-10 days.

Control measures : : 120
1) Urea (2%) spray may show little recovery if the damage is in early stage
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Exercise No. 8 : ULTURAL CROPS

Man;
(1) Die back ; ango

Causal organism: Botryodiplodia theabromae

Symptoms:,

dillow Hy‘ﬁ;‘:"fﬁz ‘f‘:?fi'fmfﬂmﬂ_by drying of branches and twigs from tip downwards
Gl Wiliacti l}fpﬂi haﬂ? lation. The onset of dieback becomes evident by discolouration
g o magl b' e bark some dﬁtapce from the tip leading to death of the branches or
. lﬁngs'r;zdt; rowning in the wood tissue is observed on splitting open the twigs along the

Perpetuation: -

e D'S@Ed t'mgg bl‘:ﬂ:ing fruiting bodies are the main source of perpetuation and
survival of the pathogen and thus serve as initial inoculum for next season,

Control measures : _ .
1. Prunning of diseased twigs (3 inch below the infection site) followed by spraying of 1
per cenl Bordeanx mixture. :
2. Selection of scion from healthy trees helps in keeping the discase under check,

(2) Anthracnose :

Causal organism: Colletotrichum gloeosporioides
(Perfect stage : Glomerella cingulata)

- Symptoms:

The fungus attacks the young leaves, stem, inflorescence and the fruits, the damage
being maximum when the fruits are attacked. Small brown spols appear on the |eaves and
inflorescences. Twigs show dieback symptoms. Flowers shed when inflorescence is infected.
When the fruits are attacked, black, round or irregular sunken spots are formed and the skin
becomes discoloured. Older infected fruits rot and decay. y

Etiology: ks _
Mycelium is septate. Acervuli develop profusely in diseased parts of the plant. The
conidia in mass are pinkish but hyaline individually. Conidia are straight, cylindrical or oval,
hyaling, single celled with round ends and sometime contain one or two oil globules,

Perpetuation: S : :

Infected plant parts (diseased twigs, leaves and fruits) are primary source of infection.
Secondary spread is through air-borne conidia. The optimum temperature for infection was
found to be 25° C and relative humidity from 95-97 %. ;
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Control measures : .
1. Spraying Bordeaux mixture (1%) o i %) or
FREITE L ¢ mi r copper oxy-chloride 50 WP (0.25%) or
Carbendazim 50 WP (0.1%) or Captan (0.2%) at 15 days interval until harvest
effectively controls anthracnose.
2. Before storage, dip fruits in Carbendazim 50 WP solution 0.05 % i.e, 5¢/10 litres of
water) for 5 minutes, ‘ _

(3) Mango malformation :
Causal organism: Fusarium moniliforme var. subglutinans wollenw and Reink.

Mango malformation is also known as bunchy top is a very serious threat to mango
industry.

Symptoms: Three distinct types of symptoms are produced. They are bunchy thi seedling,
repetitive malformation and floral malformation. "

Bunchy top phase:
Appears on young plants in the nursery beds when they are 4-5 months old, The
growth of the plant is stopped and it gives an appearance of bunchy top.

Vegetative malformation: Induces excessive receptive branches of limited gowth in j’ULllﬂg
seedlings.

Malformation of Inflorescence : Shows variation in panicle formation.

* Etiology: ‘
Micro-conidia are one or two celled, oval to fusiform and produced from
polyphialides. Macro-conidia are rarely produced. They are two or three celled and falcate.

Chlamydospores are not produced.

Perpetuation:

The fungus does not sporul
A tree once affected can nol escape :
propogating material help in the spread of the disease.

ate in situ but it sporulates on drying malformed panicles,
from the disease in subsequent vears. Diseased

Control measures :
1. The disease
October.
Prunning of discased
Captafol 0.2 per cent &

incidence is reduced by spraying with NAA at 100 to 200 ppm during

parts followed by spraying of Carbendazim 0.1 per cent or
ffectively control the disease.
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(4) Bacterial blight .
Bacterial Leaf spot of Mango ;

The Causal organism Psendomongs mangiferae pv. indicae

The disease OCCUrs in n : »
considerable loss in yield dﬂ:li:ig:;;iil:iuj::tﬂ of India, where mango is grown and causes
Symploms : ,

The symptoms appear e rin .
rmbers in: groupe, mnsﬁ? nﬂﬂ?:‘m’:'ﬂtﬁidsﬂrk%ghm%ﬁ or hla:;}:, water-soaked spols in large
and may reach 1.0-4.0 mm in size. The qF‘ : h‘ € Spots enlarge under ﬁwamgb]g conditions
halo. As the spots enlarge. they ane Fd PU'E ecome black and are 5urrnun|§!ed by a yellow
g i B€, they are limited by the veins and become angular in shape, Many
such spats may coalesce to form large, black patches. On the surface of the spots, bacterial
ooze comes out, which on drying forms a rough coating, When large areas of the leaves are
affecled, they o yellow and fall off prematurely, The bacteria attack the petioles, twigs of
branches and fruits. On the surface of fruits in the early stages of development, small dark-
brown or bi?ck‘ water-soaked spots develop. Small cracks may be formed on the skin of
gi’facmd fruits. Severely affected fruits drop off prematurely. The bacteria causing the
diszase are rod-shaped, occurring singly or in short chains, motile by a single polar flagellum
and measure 0.45-1.4 x 0.36-0.54 p in size. They are non-spore forming and are aerobic in
nalure. -

Mode of survival, spread and epidemiology

The host being a perennial tree, the bacteria survive in the affected leaves and twigs of
branches throughoul the year. The pathogen is disseminated by strong winds, lashing rains
and by insects mechanically. The bacteria enter the leaves through the stomata, through
injuries caused by insect pests, especially the sucking insects and through lenticels in the
. twigs and fruits. )

Humid and moist conditions, continuous rains and moderate temperature favour
occurrence and development of the disease.

Disease management :°

Agronomic practices : ; : i

) Severely affected branches may be pruncd duning the off season.
i) Healthy and discase-frec seedlings should be used for planting.

Chemical control : i
) Spraying the crop wilh 51 e A i
twice, at 20 days interval, when the :’:jmll? 51:!;:' i
i) Suilable insecticides may be applicd s
leaves and young fruits, which helps to m 4

=200 ppm {1.0-2.0 gm/10 litres of water),
young reduces the fruit inr-:hc!iun.

inscet pests causing injuries to the
infection by the bacterin.

replocycline at L0



(5) pPowdery mildew :
Causal organism: Oidium mangiferae Berih,

It is a serious disease of mango affecting almost every variety.

L e SRR '

The disease 1s easily recognized by the whitish, sometimes grayish powdery growth on

e inflorescence and tender leaves. Generally the infection starts from the tip of the

inflorescence and spreads downwards covering the floral axis, tender leaves and thin stem.
Infected floral parts are severely damaged and drop off, If the fruit is-already set it may drop

" off prematurely. The fruits are also sometimes malformed and discoloured due to severe

mildew attack. The axis may begin to dry showing characteristic die back symptoms.

Etiology: ;

 The m?f."-’flm“? 15 ectophytic, branched with haustoria and hyaline. Conidia are born in
chains on short ""““mdmfjh“mﬁ* They are hyaline, single celled, Pathogen is an obligate
parasite. Perfect stage of fungus has not been observed. '

Perpetuation: ,
F"n/m;m}r. infection is through dormant mycelium on the tree. Secondary infection takes
place through air bome conidia.

Control measures :
Spray the crop with wetiable sulphur 80 WP (0.2 %) or Carbendazim 50 WP (0.1%) or
Karthane 50 WP (0.1%) or Tridemorph (Calixin) 75 EC (0.05%) or Hexaconazole (Contaf) 5
" EC (0.05%) as soon as incidence is noticed.

(6) Spongy tissue :

Symptoms : ‘
Apparently normal and attractive fruits on cutting reveal spongy developed in the
flesh. The fruits have a bad colour and become unfit for consumption. This type of disorder
is mostly encountered in varicty Alphonso, where a pulp patch fails to ripen and the area
affected will appear white and soft like sponge. . -,
Spongy tissue formation in mangoes is caused by the shift of the seed to germination
tode ingide the fruit. Germination is the process by which a seed development in 1o a plant.
During this stage, the seed requires nutrients to develop. S0 when the seed inside the mango
shifts into germination mode, it sucks the nutrients from }hfi S'HWD“Fd‘“E fleshy part of “‘F"
fruit, making it appear white and spongy. Hence as the fruit ripens, the patch affected by this
. Malady can be seen clearly. -

Since the spot is devoid of nutrients, it begins fo rof (identified by the appearance of

black coloy S o narticular patch can be removed and the rest of the
0] A dent Ft{i ca_rl]_ﬂf, the Pﬂl’tﬂcu P : 3 " st

Mangn can gg ﬁ;ie.]nmlg:j But it is difficult to indentify from the outside and ﬂl!;nn:? the rot
*reads, making the mméﬂeé inedible. When the rotten mangoes are stored along with other
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— th m! spréads to other m .
ﬂuaIil:f and also in productinn of mﬂ:na;nﬂﬁmﬂ- This has been the cause for decrease in the

Control measures ;
It is major problem in Aj .
T ' Alphonso, dye 0 ettt wf o
mmpﬁﬁ;g:;eﬁ;:;ef}:?ziaﬂm post imWEﬂtqH:;;uﬂ?::;t? ﬂ:’_ ;;!:uzning enzymes due to high
‘ HRE the ruit when it is three.fy e lo sunlight.
fully, and then storing it in a coo) Place will fourth maturcd instead of waiting for it to mature

Mulching has shown promis; Prevent any roting,
E F'IEIITHSLHE WSHHE in the pfﬁtrtn[iﬂi of sSpongy tissue effect.

(7) Red _v'rust :

Causal organism: Cephaleuros virescpns
Symptoms: :
SR DIS?ESE Yo b eally mmg;"jlﬁ"d by the rusty- red spots ‘mainly on leaves and

sometimes on upenq!.‘es and young twigs. Initially the spots are greenish-gray in colour and
YEly I FEERED Later they tum to reddish brown. Spots are slightly raised and coalesce to
form larger ones. The upper surface of spots consists of unbranched filaments which project
through cuticle. Some ﬁ-!;mcnm represent sterile cells while some are fertile. The fertile cells
hear cluster of spores at the apex which are brown in colour.

Reduction in photosynthetic activity and defoliation as a result of algal attack, lower

vitality of host plant.

Spread and perpetuation:

Besides mango, algae attack many types of other plant species. The disease is more
common on closely planted mother plants. Fruiting bodies of algae are formed in moist
atmosphere. Zoospores formed by sporangium initiate fresh infections. Pathogen invades
cortical cells of host plant and mainly spreads with rain splashes and winds.

Control measures : ' , ot RTRT -
Avoidance of close planting. Sprays of Bordeaux minture (| 4 or copper oxychloride

(0.25%) helps in checking the disease.

(8) Pink diseases : o
Causal orpanism: Botryo hersiinn salmanicolor
Symptoms: " tae and branches. Later
ey e ol g  coating on the Lwigs & nches. A
The dis 15 “"E{I as ‘LI',I]'-._ISh I’jﬂ“’dﬂl’}r Eﬂ.ﬂ G tabaeferes with @
the funThL ,dmzfﬂ Ii;iu;g get Estahlishmil in the mwnmll l;hsm;s u:ﬂ" mé:.:;t‘:;;i.} ‘;:Ifi;c:iﬁ
! ] ik ¥ 5 i i 2 ihe sle .,‘,-;.1.‘:_ !
transp gokadorsgie Often the fungal growth spreads 10 gindie 13 ¢ ts are not infected
o o pufcnls. ‘“'” od ex yopdl. Leaves urn yellow nmﬁ_dr};. R-m‘? fee gt nfeere
b,[_‘i::‘ Ezis shredded and 1!1;13 Wi u;&gnls profuse conidial production by the fungus and hence
¢ pink colour on the tissues FEPt
the name ‘pink disease’ is BiveM:

WWW.BSCAGRISTUDY.ONLINE
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perpetuation:
park m?:hiugagﬁulfcﬁfuf E';igu“;?;“? season to another through dormant mycelium inside the
Jisease is seen after rainy s ﬁsm’ rve as a potential source of infection ‘n wet season. The
Control llrwasures:
z:ﬂaizﬁj Eeﬂnpl:;:z];;”:‘iﬁféﬂmml by cutting and removing the affected branches. I;Sut
sulphur and Dii based "-:Dppef, ordeaux paste. The disease can also be controlled by lime

(9) Loranthus :
: It is also known as Mistletoes. It is a partial 5l'em
dicot trees having woody nature. The parasile has true functional lea
root system and therefore, it is unable to sustain in absence of host plants. The parasite has to
depend on the host for nutrition and water. Nutricnts and water absorbed by roots of the host
plant is diverted for the'growth of the parasite. As a result, the growth of the host above the
point of penetration show marked reduction, Simultaneously,
rate, Development of many loranthus branches completely weaken
host plant is markedly reduced and automatically, there is reduction

fruits of the host plant.

parasite of many percnnial
ves however, it lacks true

parasite develops in a faster
the host. Vigour of the
in yield and quality of

Life evele of the parasite:
Berry type fruits

consuming these berrics disseminale

branching junctions of the host. Seeds on

are produced on lornthus heanches in summer. Birds upon
the seeds, which remain adhered on tree trunks at the
he host surface (tree trunk) germinate on the onset

of monsoon and directly penetrate the host. Initial growth of the parasite is slow. Upon
penetration into the host, sucking organ ‘haustorium’ is produced by the parasite within the
host lissue, which penetrates and absorbs nutricnts from the xylem of the host, Establishment
of parasitic relationship results into development of big knot or gall like over growth and the

point of contact of the parasite and host.

Huost range:
There are many cultivated and w

Cultivated hosts: Mango,

wild Hosts: Teak, Shiwan,

Control measures : .

|. Removal by scrapping of the parasite form
help of * Amar’ loranthus cutter.

2. Well established loranthus buslaes ¥

3, Application of 0.5% Glyphosate at

has been scrapped 0 aveid further re-emergence o

haustorium.

ild hosts of the parasite.
(Citrus, Jackfruit, Sapola.
Harda, Beheda.

infected branch before flowering with.the
e cut below the point of penetration and destroyed.

the point from where the loranthus growth
f the parasite from the established
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(10) Stone graft Mortality .
Stone grafling is | PN : :
Jlanting mat:rgiﬁ i::ii;asng: ‘lsﬂyc,gn[ and P?Pﬂim‘ technique of rapid multiplication of quaht'}'
:}:ﬂl aken. . Severe T:lmrlnluy of sprouted grafls takes place if proper care is

Symptoms:

.;,.th:; Hi};ﬂs pmf‘:,ﬁ# g;:;ﬂg hw!“-’:f' light green coloured leaves show sudden drooping and
% ‘mdinalg Slﬂ?nk : Dwr by wilting of the graft in nexi two to three days. There is
long! [} age of the stem followed by drying of leaves. Normally such type of

wilting - ﬂhﬁm‘j 13-20 days after sprouting. Rootstack of such wilted plants many times
sprouts from the bhase mdlcalmg the mcompatibility of root stock and scion, e

Causal organism: During the
by the fungus Fusarium oxysp
after fungicidal covering. The
(abiotic) causes are associated with this disease. These are

1. Use of improper potting mixture and poor drainage in polybags.

2. Incompatibility between rootstock and scion,

3. Exposure of grafi to intense rain showers.

investigation it was initially thought that the disease is caused
orium. However, il was observed that, the wilting continued
detail investigations revealed that, different non-biological

Control measures :
1. Selection of good quality seed (stone). .
2. Deep the stones in 0.1 per cent Carbendazim to control Sclerotium growing on the
stone. ;

3. Grafting should be done at a proper stage when the stem is red-brown in colour,

4. Select healthy matured scion stick of proper girth (pencil size). i 5p

3. It scion is too broad two root stocks should be used to supply adequate nutrients to the
SClomn. : g

6. Use well drained soil and FYM in 3:1 proportion as a potting mixture.

7. Provide six punched holes at the base of plastic bag for proper drainage.

8. Drench 0.1% Emisan or 1% Bordeaux mixture solution 50-100 ml in each bag to
avoid development of Seleratium in soil.

9. Follow regular plant protection measures in the nursery to avoid pest and disease
problem in the initial stage of graft growth.

"

(11) Lime induced chlorosis :

The lime induced iron chlorosis in fruit lml:siis a w%dnsprend gm_ up o now
unresolved problem in plant nutrition on cnlni:m'cnus_ smi_s in arid dnd si:mmndlamas.. On
average some 20% to 50% of different kinds of -I‘r_mt trees .sulfﬁ.:r from tl'us‘ type of
physiological disorder and show symptoms of iron deficiency. This is accompanied by poor
vields, low fruit quality and the complete loss of trees.

Sym r " * .
? pt?ﬁ‘i -]gawg loose green colour and turn white and is called Bleaching. The size of the

leaf is reduced. In severe cases of iron deficiency, the leaves dry from tip downwards, The




deficiency is CIMMON in soilg vy .
Caleium indut.ed ron chlorgsis, Yt Hence, the effect is known as
the veins remain green, which pfﬂducc:? OMs are first seen in the youngest leaves. Initially
The leaves eventually turn camjnletel}' chi 55 1’?“&'-’ pattern of green veins on yellow leaves.
‘ arotic but there ig no-associated necrosis.
(ontrol measures:
. Line s g

L Adjust soil pH to 4.5 15 g, Aak o

needle mulch, which is highly acige g sulfur or organic matter, especially conifer
2. Check plant's proximity to newjy no. may help.

Use iron chelate either ae 5 o ”m&‘d tancrete,
3 T a5 a s0il trestment or by fol;, bt ey s ~ i

plants. by toliar feeding to quickly help chlorotic
4. CULTAH Me,th"d t’f' ?“h*, Problems of iron chlorosis : In order 1o overcome these
difficulties We propose to solve the problem of iron chlorosis in fruit trees by a newl
developed technique based on the CULTAN Contvabed S e R T e Y
Natittens: ~ Wilth Uik ftekigor s oo 1 ( untmuedk upin:ke Lg_ng ‘Term ﬁmmmmﬂm
quﬂﬂn} 11 HIS Lechiique a proportion of the roots of a fruit tree is directed to a certain
spot in the' root zone by ammonium atiraction. There for every tree about one liter of
calcareous soil is fE;PEMEd by compost material, which is enriched with iron and ammonium
as sulfates and acidified by sulfuric acid to yield a pH-value of 3.0 . The ammonium in this
mixture is stabilized by a nitrification inhibitor. From these spots trees take up ammonium,
 iron and sulfate - the latter being taken up as active sulfate in high surplus according to needs
of sulfur of the plants. Therefore, a large amount of sulfate is available in the trees for the
bonding calcium, which has been taken up from soil solutions rich in caleium carbonate or
calcium bicarbonate. Thus metabolic carboxylation processes of the plants are supplemented
with the surplus of sulfate to stabilize the pH-value of the plant sap. This is the main idea of
our approach to solving the problem of iron deficiency.  In a number of countries this
wechnique has proved to be an effective and economical way of overcoming lime induced iron
chlorosis.



] 39

Exercise No. 9

. Citrus

£

(1) citrus canker ;

) The canker - disease wy ) ;

jand and United States :;Ti;::i recorded in 1933 on herbarium of Citrus medica in
Ene st reported from Punjab in SO D thatn |BETARL B e A S

b Tamil Modic asd T occurs in Assam, Andhra Pradesh, Kamataka,
Madhy2 Pradesh, Tamil Nadu and Uttar Pradesh. Now the disease is known to occur in

- simost a1l e St groving . Acid lime is highly susceptible to citrus canker.

.mpgm?ls;'nj'le discase attacks seedlings and grown up trees ;
8 Sﬁdh“f‘: :;lfmung Pl?mﬂ* especially in the nursery, the disease causes serious damage.
Badly cankered Icaves ane shed and the assimilating surface of leaves is reduced while the
canker spots often girdle the stems to cause partial or complete death of the plants.

h. Trees- On leaves: The disease affects all the plant pars of grown up trecs viz., leaves,
wigs, thoms, older branches and fruits. On the leaves the disease first appears as small
watery., Eﬁﬂﬁlﬂﬂﬂﬂt spots of yellow colour, than the surrounding tissue and with raised conyex
surface. As the spot mature, the surface becomes white or grayish and finally ruptures in the
centre giving a rough, hard, corky and crater-like appearance. The lesions which are circular
when young, become irregular when old. The old lesions are light brown in grape fruit, dark
brown in sweel orange, mandarin orange and trifoliate, almost black on lime and lemon
leaves. The spols increase in size from 1.0 to 10,0 mm in diameter and may coalesce to form
clongated lesions, The size and abundance of lesions vary with the kinds of citrus trees and
- conditions of growth. Lesions arc largest on grape fruit leaves nearly 13 mm in diameter. On

leaves of lime and lemons, they are much smaller, often not more than 3 mm in diameter.

ranches are quite similar. Branches of 50 to
ker growth often encircles the twigs
e-back of shoots.

On twigs and branches: Lesions on twigs and b
75 mm in diameter are commonly infected, The canker g '
causing the death of the portions abave he infected area leading to di

On fruits: The infection spreads to the fruits on which typical cankerous spots are fﬂmed.
Yellow halo around the canker is absent in fruits. The cankers may be sml.tmd all over the
surface or several cankers may ocelr together forming an {WEEUIW‘ seurfy m‘@fummmg_ 15
sometimes associated with spots  on fruits. More effect on PUlsd éﬂlmhﬂ*rﬂ!ﬂﬂ‘f j,"im
content js much reduced. The market valucfss ‘i:;}f;ﬂfﬁ?ﬁjﬁ mt;‘;{’*gﬂsjr ;'m;;m-r ;:
$pots on (ke fruits. Cankers provide point fﬁdllﬂt S cosidersbhy u

affected plants are stunted and fruit yields are
| . of oceurring naturally en roots of even badly
- ﬂbsﬂwbcan found on grape fruit roots exposed above

. On roots: Canker has never ;
disease has |

"i‘%ﬁas;;ﬂ trees, However, the
Eound surface,
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causal Organism:
Xanthomonas avwxonopodis e oo

pestris pv. cifri (Hasse) ljﬁdﬁ» PV, citri (Hasse) Vauterin er @l [Syn. Xanthomonas
caﬁ It forms chains and ﬁ;i;;lll_”?* bﬂ";tﬂium is a rod shaped, 1.5 to 2.0 x 0.5 10 0.75 pm
}.J;rmed* The bacterium is Gram-s (i and is motile by single polar flagellum. No spores aré
—cular, straw yellow, slightly :“'Mgm'lﬁ'{e and aerobic. Bacterial colonies on beef agar arc
B ki T e raised and glistening. Nitrate is not rediced by it. Three strains
of the bacterium are identified in India, ' : Y

Perpetuation:

: =Thfﬁ b?izm'f *preads mainly through wind splashed rains. Long distance
dissemination h S place through diseased planting material. It survives in cankerous leaves,
twigs and bmf.m e It SUrvives in the infected leaves for five months and infected twigs upto
76 mqntl'{s."lnjmy_ caused by leal miner (Phyllocnistis citrelia) paves the way for the entry of
pathogenic bacterium. :

Epidemiology:

The thsmg 18 SE10us I acid lime, lemon and grape fruit. Rarely it if found on sweet
Oranges and_ mandarms._ Temperature between 20 and 35°C with evenly distributed rains
favour ghg fllﬁﬁﬂ?ﬁ- Presence of free moisture for 20 min on the host surface is essential for
successful infection.

: Cnn'!frﬂ] measures:
|. Dropped off canker affected leaves and twigs should be collected and burnt.

Disease free nursery stocks should be used for planting in new orchards.

The plants before planting in new orchards should be sprayed with Bordeaux mixture

1.0 per cent, In ‘old orchards pruning of affected plant parts before the onset of

monsoon and spraying with Bordeaux mixture 1.0 per cent at periodical intervals

depending upon weather conditions controls the disease. Spraying should be done
immediately after the appearance of every new flush of leaves,

4. The vigour of the plant should always be maintained by proper fertilization and
irrigation. Manuring should be done in such a way that ils maximum effect is felt
during wet weather. -

5. Proper care should be taken 1o minimize the attack of leaf miner which disseminate
the disease. . : T ‘

6. The disease can be effectively controlled by spraying with streptomycin sulphate 500
to 10 m at 15 days jnterval. : :

F gpﬁgg Eﬁm neem iaﬁ-:c <olution has been found highly effective in checking citrus
canker as well as leaf miner. Number of sprays for one ycar may range from 10 to 20.

Three sprayings with slreplomyein 100 ppm + 0.3 per cent copper oxyehloride (1.5 kg'ha)
¢heck the canker disease.

b
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(2) Gummosis & Fry;t rot

Profuse gumming on th ,
TRty © surface of (he e
.‘|||'Tjgl,|“!]1;g DCCUrs on thE A [k ] ﬂltﬂﬂkﬁd ark 1¢ the b R Y 1L
fdnﬁpicunus brown slaininsj:gm;?c:ndm%lgm Of gum trickle gi‘l:ﬁrr:ﬂﬂ*tlh:s?;:n %?P;::E- ;’:1;:
rurns dark brown and develong j- = 'tmha hardened masses of gum on the ‘41,'11'[‘3-:::: It gradually
ik sppieris ooy, A thei I};yﬂﬁn%itudmni cracks, Wheg scrapped the‘ af}étléd f;-ﬁm%n of the
i g e N OB AR N i it e S s bR s
the soil, the dise ; ,53Ues 15 also affected. When gumming st
, ;Ssgﬁ of severe ;ﬁelstixff;algz 1’;!}:@ Main roots and then Eﬂdﬂﬂgigﬁ;?n:l?f tg::rn::. EES:
irdling effect. Prior to d:eaﬂ ‘hr UECOmes completely rotten and the tree dries owing to
f}mmm. In such cases the d'lg;.; © tree usually blossoms heavily and dies before the fruits
, =+a58 15 called foot rot or eollar rot. The fungus produces blight

symptoms on Afr:a'_vﬁ. Blighted leaves dre . The fruits [vi
the fungus. Affected fruits develap bm:ﬁ"‘lﬂr;tﬁ- The fruits lying on the ground are invaded by

Leaf fall and fruit rot:

alhngejr;h;lse::.‘:}; ;‘-zgiﬂme:ﬁe of ‘r‘na,inrjnnn oranges in heavy miﬂfaﬂ areas of south India. The

patiegen i » actve after the outbreak of monsoon. Quick shedding of leaves is the
?a;antgt Sj;fmptum,” The infection starts as water-soaked lesion at the leaf base By the time. the
ilﬂﬁltﬂ'm extenzd to the "fn’hﬂlt: leaf, the lear draps aff. The infection may spréa;d o }*ﬁuﬁg t\:;'igs
which are killed. Fruits of all stages are infected. The affected leaves show waler-soaked
patches on rind and subsequently such fruits drop off and rot. The surface of dropped fruit
gets covered by cottony growth of the fungus, Foul odour is emitted by the rotting leaves and
fruits. The pathogen may cause bark-rot, erown rot and girdling of the base of stem. Repeated
attacks by the pathogen reduce vigour of the tree which may die. |

Causal organism:

There are at least six different species of Phytophthora known to be
associated with the disease, gummosis. They are P. citrophthora (Sm. & Sm.) Leon, P
parasitica Dastur, P. palmivora Butler, P. hibernalis Came, P. syringae Kleb. and P
cactorum Sm, And Sm. The first three are more commonly present and are believed to be the
chief causal agents of citrus gummosis. |

Leaf fall and fruit rot is caused by Phyophthora palmivora Butl. The hypha is 3 pum in
diameter, They are smooth without hyphal swellings. The hyphae are usually intercellular and
intracellular, Sporangia are ellipsoid or ovoid with the widest part near the base, papillate and
with a short pedicel. The sporangia 1neasun:.35 to 60 x E'p to 70 pm. The l?-ase of the
Sporangium is usually rounded and attached with the sporangiophore almost at right a,]]glﬂﬂ
Sporangiophores are upto 6.0 pm. It shows sympodial growth with a sporangium at the tip
and a branch from immediately below. The sporangia germinate within 3 hrs .,ﬂnd. release
200spores, which are biflagellate and motile. Chlamydospores are 30 to 40 um in diameter.

Spores are 30 pm in size.
Perpetuation:

. . The fungi survives on fal
iMgation watet, rain splashes, win

leaves and cracks of the tree and spread by

rallen fruits, twigs, .
fallen fru leaves and fruits,

d and insects to slems,
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Serious occurrence of thig

il, hi 13 diseqge ;
eavy soil, high water tabje 1. 1° C15€ase ig no o 4 _
28°C are conducive for diseage oo MOISMUIE, soif g o 6y oGS 8¢id lime and lemon.
union 10 ground level increageg gy s PeT R ng riact: gin?&itﬁmmm . leg
3 107 50i] bttt : and nearness of bu
Control measures : ¢ infection.
1. Resistant rootstocks |

2. Proper drainage faci)

" ities

of trunt co - Provided. Excess imripat oid
oo o g 515 e o
h‘-eing‘-iﬁ ém awﬁy %rqr?f :_E:ifx? ,?;"{‘““ﬂ the mmlc may be provided. The inner ring
‘_;_, i}r;ﬁ?;s o 11:15‘2 Pl‘anl should be m-é»ide.lj. PrEvents direct contact of water with the trunk.
i 514 e, P o 5 s, cope e
X Th‘e diseased bark along with a [jye portion of healthy tissue may be removed Wi;h a

crbc I l'tS,S.llL‘ 15 pqim_ed with i
Ll gt i th zinc sulphate- T - qui
lime paste (0.6 :0.2 :0.5 kg in 100 litres of waler), P i aanll o

b. Heallhsf‘invms should be protected by painting with Bordeaux mixture upto a height of
Aanet a0 1o FH cm above ground level in the trunk onee in a vear,
1. Rootstocks like Poncirus trifaliate or its hybrids like citrangés-gan be used,

8. grenching the soil around plant base with Bordeaux mixture 1.0 per cent controls the
isease.

9. Diseased leaves and fruits should be collected and burnt,
Spraying with Bordeaux mixture 1 per cent alone or with tin sulphate or difolatan 0.3 per cent
or metalaxyl-mancozeb 0.2 per cent and Fosetyl-Al (Aliette) controls the disease.

(3) Citrus greening :

The name ‘Greening’ is not descriptive of the tree symptoms but only of the fruits of
affected which remain mostly green even on mﬂlurﬁl}'; but with a conspicuous ycl]qw pa?ch on
the rind surface directly exposed to sun. This disease is reported to be widespread in India.

Symptoms:

This disease affects almost all citrus varieties irrespective of rootstock. Stunting of

g o L : ol minantly greened and worthless
}Ea?'cs, sparse foliation, tWig dlgﬁjﬂnﬂﬂ;nﬁf ;;rg:]d:;?:::? i sya%“f St i e
MiLts are important symptoms. S0MER S s R RS .
foliar c;a;;?rgizﬁggéli. i type of motthing rﬁs&nlhl:ngtlilﬂ]ft ﬁﬁﬁ?b:&ﬁfiﬁhﬂaﬁ
Young leaves appear normal but soon assumes of gk:;eﬁ iradar e i
develop prominent veins and dull plive green colourf ot o Bl apana W direed
Man!" t“l’jigs become “Pﬂghl and produce smaller lzav::mam dull olive green, Fruits are low
Sunlight devel ‘ full drﬂnue colour but 1h5: alher}sn e wurthleﬁs St i Pt £ e B
Bi0ibS bdt selfhlc: i e iy fp nid PRV

i, da ourcd and aborted.
Processing, Seeds are poorly developed, dark colo

Scanned by CamScanner
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Causal organism: Rickettsia- like organism,

perpetuation:

All exotic and indigenous varieties of citrus and its relatives are susceptible to
greening disease. Il is transmitied by infected budwoods and through citrus psylla
(Digphorind citri). Even a single psylla is capable of spreading the pathogen. The initia
gymptoms of greening appear in 20 10 45 days after the feeding by psyllid. .

Control measures :

I. The disease can be controlled by removal of affected and unproductive trees and by
replanting discase-free budded plants raised on improved root stack.

2. The insect vector can be controlled by spraying monocrotophos (.05 per cent at
periodical intervals helps to check the spread of the disease.

3, Tetracycline 500 ppm sprays at fortnightly interval redices the incidence by inhibiting
the multiplication of the pathogen.

4, Infection of nursery stock should be avoided by restricting citrus nurseries to those
localities where psyllid vector is virtually absent. Certified pathogen free budwood
should be used fer propogation, .

[d} Anthracnose :
Symptoms:

The discase affects branches, leaves and fruits, The plant is affected at all stages. The
weakened or injured twigs and branches are generally affected. The branches begin to wither
from tip downwards, The drying back generally progresses downwards with the leaves
wming yellow, withering and drooping and gum formation on the aﬁecl;cﬁ_l stem. Black dot-
like acervuli appear in large numbers on the dead twigs. The spots on fruits may vary from
small snecks to one cm in diameter. They are reddish brown initially and become dark brown
to black later. Circular and sunken acervuli develop on these spots. The leaves a:lm may show
spots with dark brown marginal ring and grayish white central patch with numerous
' black acervuli arranged in concentric rings.

Causal organism: Colletotrichum gloeosporioides Penz., Gloeosporium himeiticolum and

(7. follicolim.

Perpetuation: _
The fungus Colletotric
dead twigs and branches.

Jum gloeosporioides survives in a dormant condition in the

Epidemiology: Y India. M Itaaflam es and grapefruits suffer
‘ o of acid lime trees in North [r{ . Malt gesand g
more &?;Zii;ﬂgi"lnfﬁ;fugen and unfavourable soil conditions make the plant weak and

susceptible to the disease. The diseast is SCVErE during July-January.

Control measures : _
I. Dried twigs should be'P r
Bordeaux paste or any other cOppe

runed. The cut ends should be pm!'ectcd by painting with
' fungicide.

=

e —
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' [elongated transculent area). Affected

|
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9. Such trees may he SPrayed .. .
cent after pruning, TR with Carbenday: |
3. The trees should be adequagel,, "M 0.1 per cent or Captafol 0.2 per

v ealikt ‘ ¥ Many; d v )
spray solution shoulq pe mix; e With tireq, [1pey o 100 ¢ litres of
P OF iNCrene: : E per every 10 litres o
5 Peoda spraying o 0 mprove T shouldbe rope
& e 11h Bordeg, : ook Properly iripated.
0.15 to 0.2 per cent ¥ g

- X
EIVEs good 'camrlgimmf 10 per cent or ferbam or zineb or captan
PPET sulphage and lime

Sk e Mixture at (.6; (2. 0.5 kg in 100 litres of water
(5) Tristeza :~

This disease was reported iy ¢
California in USA. The name
diseased citrus trees. The g
Indinesia, Java, Malaysia, Pak;

- SUggested o deseribe the sad appearance of the

ina, Australia, Brazil, India,
4, Panama, Thailand, USA and Venezuels,

Scase is wide read
Stan, St [ an. 5p m Argent

: : NE or budding on an rootstock. But mandarin
and sweet aranpe: soedlings o rough | » i ’ | iiringes and Rﬂngpma
rootstocks are tolerant. Susceptible root ¢ and sour orange. In swee t orange
5505 { ot STORKS, Icaves dev ficiency symptoms and abscise,
Rﬂl}ilﬁ dc:cayl, twigs die-back. F minishes and anly skeleton remains. Fine pitting is
noticed on inner Sm:face of the bark of soyr orange stock. Grape fruit and acid lime are
susceptible imrespective of rootstock, Acid lime leaves have more number of vein flecks

trees remain stunted and die, Fruits are small in size
end insipid. Yield is highly reduced.

Causal organism: Citrus tristeza
2000 x 12 nm in size, Three strains viz., mild, severe and seedling yellow are reported.

Perpetuation:

The virus is transmitted by mechanical inoculation. Transmission of the virus usually

oceurs through infected bud wood, Under field conditions, it is transmitted by aphid veeter.

most efficient vector is the black citrus aphid Toxoprera E:'frfr:m'm K"i';,, mhgrﬂgpmﬁ

e Toxoptera aurantii Fonse., Aphis gossypii quwfr, Aphis craccivora K.n-r;h.,_d. spiraecola

ind Dactynogas Jaceae and Myzus persicae_ﬂul:. It iz tr'an,smmed‘m -] nnn-pe%gta?t manner,

1€ Virus is also transmitted by the parasitic dodder, (.arsm'nrra reflexa Roxb. The 1.:_1-u5 is not
"ansmitted through sweet orange, acid lime and grape fruit seeds.

Conyg) measures :

I. Al diseased trees should be identified and removed as and when the disease is
noticed,

2. Fresh planting is done with virus free materials on  tolerant rootstocks, For sweet -

. : v o by f management is hlgh}' L » :
3 gmnge_ gnFl mancéa;jlqﬂ ?l;mmnffm?fﬂz with mild strain of m;—;n,ngu;!fus gdﬁlrpassp;fﬁmn)
; 'mhl‘a?&j llmeﬁif T;H;Eﬁm virus is not seed-bomne. Hence nuclear seedlings which are
15 ughly useful. Tris

: Hrus aurantital: s oaciy e '
“Wisteza® o, ifolia and €. sinensis from Italy and

virus (CTV). The virus is long, flexous rod and measures

I
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virus free and i
of et ﬂmgﬁ:::;:ﬁ: ;:un h-e: usrfd in the control of the disease. Nucellar seedlings
4. Periodic spraying of inseett. from infection for more than six years after planting.

f insecticides 1 , = ,
spread of tristeza in the nrr;;;?:i:,hkﬁ’ monocrotophos 0.05 % reduces the secondary

(6) Citrus exocortis :
Symploms:

The plants show cracking and seal; e o
I , " ing of the bark. Scaling is characterized by nammow
vertical strips of the outer portion of the bark. The symptoms appears first on the rootstock

negr lhc bl ljmﬂ (collar region) and gradually extends upward to the bud union and down to
the roots. Bark becomes dead and dries. Diseased trees remain are stunted.

Causal organism: ; !

: : Viroid (Free RNA without protein coat with a molecular weight of 119,000 and 371
nucletides)

Perpetuation:
Rangpur lime (Citrus limonia Osbeck) and it's hybrids are susceptible. Transmission

normally occurs through infected budwood, contaminated tools (budding knife) and sap
inoculation and is not through vector and seed. '

Control measures :
I. Removal of unproductive trees and replanting viroid free certified bud woods on
tolerant rootstocks. o
2. Budding knives should be cleaned and periodically washed with Trisodium phosphate-
soap solution. L

(7) Scab of citrus : . |
Cause : Elsinoe faweenti Bitan court and Jenkins.

S tﬂm i: = i A% o 3
Jmp Th: typical scab symptoms occur on the leaves, twigs, and fruits. The disease 15

- . - Lo warty but differs in that the wartiness occurs only on
:  bacterial canker in being warty e - oo of leay ‘

mnfu?;ﬂ “;ﬂ:h-sa;:e aves and that its attack causes distortion and vmnl.img uf Ir:au-::s‘ Thg
?ﬂﬂf il dgfﬂ its become hard and often drop prematurely. In the nﬂnh:f:as'h:v_m hill 1;‘:510“5 ztﬂc
Fa;: zf V:Fl;st Bengal the disease 18 -ommonly observed on the mandrins, citrons, lemons eic.

The onpposite surface of leaf corresponding to warty growth shows a circular depression with a
! PWS] 1T Tl

pink red centre.
The type of scab pr :
perpetuates or survives in off scason

valent in India is similar o ihe sour orange scab, The pathogen
Eval :

s ASCOSPOreS.

Control measures : ‘
i) Remove the infected leat
i) Spray with Blitox-50 or 3

i d fruits.
es, twigs and [
jolan (@ Jg/litre water.

WWW.BSCAGRISTUDY.ONLINE
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Spraying with Difaln
; an or Benar. i i
it will also control the diﬁnzts;;ﬂemm}'[ or Perenox or Feram or Ferbam + Triphenyltin

. Spraying of Macupray / R
iv) Prax [ Burcop @ 0.3 9 is also quite effective.

(8) Mottle leaf of citrys .

Cause i ile“ﬁ ‘T'l'sﬁﬂfﬂclr' Causes Mottle leaf iy citrus, The first symptom to appear on orchiard
e U of leaves of gpe or more branches. This led to the use of the name
citrus yellowing. In later stages mogle |egf and yellowing becomes general and is
g:a:nmgamcd by ‘sume dei‘n]mtipn.., twig dieback, and multipleé shoot growth with small, dull,
- chlorotic, ;:.r mﬂtlled IVGEWES Which tend to grow in an erect position. Affected trees display
some of the symploms described for greening disease. stubborn disease; such symptoms
inci_udi'- multiple bud development, small upright leaves, and undersized lopsided fruits.
Fruits on affected trees are ofien more acid to the taste than normal, and color unevenly. In
aﬂ:ﬁﬂiﬂ‘d fruits, many seeds are small and dark-colored or undeveloped. the average fresh
u.v':!gmﬂ of the mottled leaves are less than those of the healthy leaves, the avcrage fresh
weights of the root systems of the mottled leaves are greater than those of the corresponding
healthy leaves

Control measures : ,

I Use an annual foliar spray (Zinc sulphate) on the spring flushs leaves when they are

ﬂhﬂggt two -thirds their full size @ Sprays Zine sulphte (23 % Zinc) + manganese sulphate 150

g/100.

2, The use of zinc in the culture solution in not too high a concentration was followed by

a dark green color in the leaves. By means of coating with a mixture of zinc the surfaces of

leaves of rooted Valencia leafy-twig cuttings grown in culture solutions, it was possible to
note the toxic effect of zinc or its temporary inhibiting or retarding effect on growth. Such

effects may partially account for the variations that frequently are observed in the rate of

response of trees to zine applications. '

3)  Spray 2 1/2 kg ZnS04 + 1.5 kg of Slaked lime in 400 liters or water.

4)  Soil application of ZS504 (@ 120-300 g/plant.

aEEEREFEREREARER RN BE
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gxercise No. 10 "

(1) Downy mildew : Pe vine
Downy mildew is the maet co
e I 1. 3 . _

Furcpé: Nfg‘:ll ?;t% gF}UIh Aﬁ-icalshs::'slnnuust S;s;ag; :_f grapevine, Tt is prevalent in America,
- Wi 1 . o 73 1T T : g
{hrougho ndia, especially i Ap and Karng }‘Elmha. ‘md Newzmlm It B serious
production. ™ataka and is a chief limiting factor in grape

gjmpm'tnﬁs; = _

¢ disease 15 usually firg
indefinite borders on the upper sur observed
under the spots, a downy growth o

' oo s small translucent, pale yellow spots with
face of leaves, On the under surface of leaves and directly

f ﬂle Fl_tn‘gurs a . L ' b o 52 -
ich lines. Later. the inf 5 appears. The tissue in the spot is traversed b
reddish lines. Later, the infected areps are killed and tum brown, The EFE ks Inm::

rface becomes dirty ¢ A5 :

Diseased shools remain stunted, Tufoe. on the lgﬂm& frequently resulting in defoliation.
; ected leaves, shoots and tendrils are covered with whitish

growth Ufﬂ.w fungus. Flowers and berries are alsq affected. Flowers may blight or rot.

Duting blﬂssum_nr carly fruiting stages, centre clusters or part of them may be
attacked and bFC':’m’: quickly covered with the downy growth and die. If infection takes place
after the b&rne:s are half-grown, the fungus prows mnst]}-' internal. The berries become
leathery and wrinkle and develop a reddish marbling to brown colouration. The fruits shed if
the attack is very severe. The juicy quality of fruit is found to be reduced. Infection of green
young shoots, tendrils, stems and fruit stalks results in stunting, distortion and thickening of
the tissues. Infected tissues turn brown and die.

Causal organism:

Plasmopara viticola (Berk. and Curt.) Berl. and deT. Mycelium is intercellular with
spherical haustoria, coenocytic, thin  walled and hyaline. Sporangiophores arise from
hyphac in the sub-stomal spaces. The number may be from 1 to 20 from each stoma.
Sometimes they emerge directly through the cuticle. On young berries of grapevine they
emerge through the lenticels. The Spﬂr&nginphﬂmﬁ. are_B{M} o 500 pm ]lung and Tto 9 um
. wide. Branching is almost at right angles to the main axis and at regular intervals. Secondary
branches arise from lower branches. From the apex of each branch 2 to 3 sterigmata arise and

bear sporangia singly. The sporang ia are thin walled, oval or lemon-shaped. The zpospores

are pear Shﬂp'ed, biﬂagellﬁte_ The oaspores are thick walled. . - nd
| ' . : infocted leaves and vines as OOSpOTCS and
neluation: . en survives on the mﬂ:r;te:d}eﬂws and vines | |
snmﬁa:r:;:;“m?eﬁz h;gmmﬁmy spread is through wind-bome sporangia and zoospores

hich are found on the new flush.
=m ination | 1a is between 10
5 p-er.alun& for germmm‘mn of sporangs Is be
l d Llurinu ]‘ﬂ.i.l'll'." Seasan when there 15 I"lE-H‘F}I' dr;w.
e &

Epidemiology: The most favourable :
5 hetween 23 and 27°C.

ind 23°C, Disease development is fﬂv?;iim.pﬁl’ﬂl“ﬁi
relative humidity is above g0 per cent an

Control measures : wemnent of this disease. Removing and burning

G ia i - in the manag v T
I. Sanitation is very lm];nlﬂﬂ?:! &l;“m e rics that may  afin il DORSAT
all diseased leaves, shO0S: ©

help in preventing the disease:

E
|
|

i
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3 be spraved wi : : if
3, When the flushes are t? il 0.2 per cg:'ﬁynd Rl sk U o Dol
3. & form, Ao 1
per cent or Metalaxy] 0.7 ;dr "Praying the Difolatan 0.2 per cent or Chiorothalonil 0.2
When the non-systemie Fﬁng?;':t:‘.]ﬁ:rfﬂmm It may be repeated at weekly intervals.
ted for every tp of l]lr::l:;ju;?""'g humid and rainy period spraying
(2) Powdery mildew ;
The discase was firgy reported frg
Prﬂniem E]ImﬁS![ throughout India, hzﬂ
pmua!mt in Australia, Greece, Hunga

- E:“E]ﬂ“d and later in France. Powdery mildew is
Y m’ﬂb 15 more problematic in relatively dry arcas. It is
Y, India, Syria and the USA.

. Symptoms: -

. M The l.'unlflus attacks all the stages of the crop growth, The characteristic symptom of
GachEfeR ey appearance of white powdery patches on affected parts. On the Jeaves the
d.s;asc‘sl.arts as small, white Patches which later become larger in size and powdery In
appearance, Sometimes the entire leaf is covered with dusty white fungal growth, Diseased
I\e&ve‘s become discoloured and malformed. Similar powdery growth appéﬂrs on the stem,
tendrils, flowers and young fruit bunches, The st

i ; em tums grey and finally dark. When the
blossom is affected, the flowers wither and dry up, Affected plants show a wilted appearance

and remain dwarf. The affected bunches show whitish powdery growth on the beries. If the
fruts nearing maturity are attacked they become mis-shapped, crack and only few of them
ripen. In case of early infection the young fruits may not develop.

Causal orpanism:

Uncinula necator (Schw.) Burr(syn. Oidium tuckeri Berk). The mycelium is
superficial and adheres to the host surface by means of appressoria. The hyphae are slender,
branched, hyaline and turn darker when formation of conidia is completed, Canidiﬂphumsl are
" simple, errect and bear a chain of 3 to 4 conidia which are oval, etliPsuid to -cy!indncal,
Cleistothecia are rarely formed in India conditions. They are embedded in the mycet':um and
are dark when fully mature, globose with [lattened top.

Perpetuation:
It survives as dormant myce
season to season, The discase spreads by

lium and as cleistothecia on the shoots and buds from
the air-borne conidia.

Enidemﬁlu?': e s o during Oct-Nov in North India and Feb.-June in
e diseas it

He u : «d by sunshine. Warm
e : : " loudy weather and retarded by bl.tl’lﬁhlfl"lf_‘ Vart
e rﬂ;?;“ Td g; -;T;art"l;ni1gs he;n found ta be the cause for epidemic in
winler temperature from lo 33,

= = ; T .a\.' .
Hyderahad. Disease development is adversely affected by man

Control measures: 3 . e ehould be avoided by proper pruning.
’ i 1o prowih of the Yines 8 d : | : |
D dm;; %’E::cwd by spraying Wettable SS?EE:I-&%; fgrﬂ,t_mt ur
P PSR e cant ar c’_‘mhcnr.inrjm 0.1 per cent or SUij isting & berry
. Ly P ' ic treatment.
dﬂl::fﬂﬂlfmgnl gli:gﬂ “rilh a p[ﬂphylﬂmlﬂ fred

- e e—————
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3. Red sultana, Saing G
_ | FOrge and N, 1613 are the highly resistant varieties,
(3) Anthracnose | Bird'.
g E ‘
S}'mptﬂms:m Eye Spot ;

The fungus attacke h .
oceur on the young mml;' m‘:; t:ndn[g_ Petioles, leaves, veins and stems, Numerous spots
tips. Spots on petioles ang leaves aputs Y Unite to girdle the stem and cause death of the
tums grey and falls off. The dimamp;;a:;;_, small, irregular, dark brown. The central tissue
are circular, sunken ang ashy FTAIS B dag

v REPE k red spots on the berry. Later these spots
mirgin which gives it the bir o Brey and in Jate stages these s

S oye a pots are surrounded by a dark
involve about half of the fryj; Ppearance. The spots are 7 mm in diameter buf they may

Causal organism:

Peeudothec;

% a) and are small and unconspicuous, Asci are
hyaline,

3-celled and are 15 1g 16x 41045 pm.
Perpetuation:
The pathogen survives as

. o mycelium in the cankers on the ster W, AR
twigs. Secondary spread s through c on the stem and on the infected

conidia which are carried by wind and rain water.
Epidemiology:

The disease is severe during July

15 -August and Nov-Dec months. Infection in new
sprouts takes place during rainy

season. Heavy rains after pruning leads to more incidence,
Control measures ;

1. The diseased leaves and twigs should be pruned and burnt,

2. Spraying pruned canes and leaves with a mixture of ferrous sulphate 2.5 kg + 0.5 pint
sulphuric acid in 4.5 litres of water controls the disease,
Spraying at 10 to 15 days with Bordeaux mixture 1.0 per cent or copper oxychloride
.25 per cent or Carbendazim 0.1 per cent or Mancozeb 0.2 per cent or Difolatan 0.2
per cent effectively controls this disease. The interval may be reduced during days.
4 Angur kalan, Bangalore blue, Beauty seedless, iB.hmal ea:ly,lﬂelight, Golden Muscat,

Golden Queen, Hussaini, Karachi Nialgrz?. Khalili, Large white, Muscat, Schuyler
white, White Muscat are resistant varieties.
(4) Bacterial canker :
Symptoms: " g
he dic appears as small water soaked spots surrounded by yellowish halo at

i ﬁgiﬁﬁﬁe 1?;; These spots enlarge in size and hecome dnrl-.: i;imwrlium‘:l' angular,
Sometimes these spots coalesce to form larger paiches. Lem;ﬂes also shuu{; vein 1nfc§ran.
Infected leaves after drying remain attached to the i 3 E,ﬂm: nf:ei nfml?“ D, et
clongated and cankerous on petioles and canes. In ‘a‘duance hs R tvﬂ bl Ecn:: ) :;:nmjg,
ckin ang abpormal growh of cares o seen. Beres show brown o black and cankerous
lesions, Severely affected ones become small Ak seIveLled.

i
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8 geterinm: Xaqrhqmanas campestris pv. Viticola (Nayudu.) Dye. Bacterium 15 (:iam
aive, 104 shaped with rounded ends, motile by single polar flagellum
(mmﬂmchous} and measures 0.4 to 1.2 x2103 pm.
perpetuation: —
The alternate hosts are neem, mango and Phylianthus maderaspatensis. The bacterium
survives in the Lgfcclfd dry leaves up to 65 days. Secondary infection takes place through
wind splashed rain. Disease spreads 1o distant places by diseased cuttings.

Ep-idemin[ﬂgy:

Tem;?er-atun_-e range of 25 to 30°C is favourable for disease development. Free watcr
from dew, irmgation or rain on leaf are morc important for pathogenesis. The disease
frequency is positively correlated with number of rainy days.

Control measures
1. Regular inspection of vineyard, destruction of infected plant materials, use of disease-
free cuttings and late October pruning are recommended for its management.

2. Spraying with Streptocyeline 300 ppm starting from two leaf stage upto 70 days at an
interval of 15 days is also effective.

(5) Grape fan-leaf virus :
Symptoms:

Affected young leaves show variegated mottling. The malformed leaves have open
pesiolar sinuses. Widening of the petiolar sinuses and reduction of areas between the veins
gives the impression of a half-closed fan. Affected leaves stand upright along the axis of
young shoots and become cup like. The dark green areas in the mottled leaf bulge upward and
leaf surface become rough. The characteristic symplom of the disease is reduction in size of
the leaves. The affected leaves turn light yellow and show cupping. The distance between
"~ intemodes is reduced and nodes and intemodes become thin and weak. Growth become more
Zig-zag al the internodes. Few lateral branches are produced. Infected plants do not produce
flowers and fruits even at the age of three years. Plants become stunted and produce
very few and weak rootlets.

Causal organism: Grapevine fan leaf virus (GFLV)

Virus particles are isometric and 25 to 30 nm in diameter. Thermal inactivation point
i 60 to 63"C, Longevity jn vitro 15 15 to 30 days at 20"C and the dilution end point iz between
107 to 10%. The vectors are nematodes, Xiphinema index and X italie. The virus is
mechanically transmissible to Cucumis sativus, Chenopodium amarantocolor, Gomphrena
fivbosa, Nicotiana tabacum cv. *White Burley', Phaseolus vidgaris cv. Prince.

Perpetuation: 4 ; .
The disease has been tronsmitted by grafling or budding of the diseased scion onto the
healthy rootstock of variety Emperor, It is not transmitted through pollen,

Contrg) measures : Soil application with nematicide controls the nematode vectors and
Peduce the spread of the disease.

e
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Exercise No. 11 .
AL |
(AP ach (B) Apple ang (C) Strawhérry
(11) (A) PEACH :

(11) (A) (1) Leaf cyr

Taphring (Exnuscnsj defmmn,ns

Symptoms :

The first sympigms dppear in
buds. Some of the leaves become
backwards, while otherg curl and
blistered. In some leaves, only pafi
portions are thicker and softer thay
may remam green for while,. by
which makes the affecteq leaves ve

The reddish-purple surface of (he

the early spring
distorted and fold over, sq
¢ whele lamina ex
of the laming may
he normal portions
Eradually become

show such distortions.
ol the leaf blade, The

ns of the fungus on th

; : © upper surface, bui som
lower surface alsg, Sometim

: €5, the young shoots may be attacked and they been
and distorted. No lesions are

usually formed on the fruits,
Affected leaves fal] off prem

suffer from acute defoliation in the |
seasom, results ip weakening of the 1

aturely and in case of sev
ale spring.  Recurrent
rees and consequent Jo

The causal organism

The fungus does not form trye conidia,
surface consists of a large number of asci, whi
[ruiting body, but merely break thrbugh the |
mycelium within the leaf. The h
stomatal entry also oceurs. Since
leaves, infections oceur largely- through the lower leaf surface, but |
- place through the upper surface also. After entry into the leaf, the

eaf cuticle under w
¥rhae enter the leaf mostly by

& 500N after the leaves come out of the

that the tips are directed
cepl the tip becomes puckered and

The blistered
affected areas

yellow and finally tum reddish-purple,
inst the green colour of healthy foliage,

o . ; : lamina soon becomes covered with a whitish-
consisting of the fructificatig

grey bloom
etimes on the
me swollen

ere infections, the trees may
attacks of leaf curl from season to

%5 in yicld and quality of the fruits,

The whitish-grey bloam formed on the Jeaf
ch are not developed and protected within a
hich they arise from the
cuticular penctration, but
early infections take place as soon as the buds break into
ater on infection may take
mycelivm travels across the

mesophyl] intercellularly and spreads out chiefly between the palisade layer and the yn r

“pidermis, where it develops widely. Infection of young leaves stimulates cell
in the mesophyll tissue, resulting in distortion of the leaf surface. All the starch

multiplication
content in the

eaf tissue are ysed up by the fungus and with the gradual degeneration of chloroplasts, the

reddish-purple pigmentation appears in the infected cells.

Mode of survival, spread and Epidemiology :

Primaiy infactinm | cur through resting conidia, which hﬂw:_ been sheltered on

e mfectw:nl ma&yl: SE:*:IEBE_ Thg:: conidia, which are p_mdm:jed In masses and h?.n;

;TE ]FI'EH ! m‘i,}mi;dg:;! %dhére to the buds and cause primary infection during the ensuing
IKE consistency, can adh

. rvive duri inter in
: 1 e fungus can survive during wint
ng. It % hable that the aebfot e o
znﬁ!ugiim:édlin :;izs Féf? conidia on bud scales and twig surfaces, as they a
Mithstanding dessication and low temperature

the form of
re capable of

- s —
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oplimum :
& ‘I‘hfev fh : temperatum for Erowih

a
NEw leaves favour C. Cold and wet weather

a g T 5
pisease management : vere infection,

i) Agro nomic practices :

i) Chemical control :

Thﬂmugh SPTEFinE Wlth BDT&EHH}{ I'llixtu.re 1
Manocozeb 2.0 gm or Captan 1.25 pm, or Tridemurs |
titre of water before bud-break i early spring, f; "tp :
controls the disease, ' ' i

Yo or Cuppv:’: oXychloride 2.5 pm or
Oml, or Chlorothalonil 1.25 gm per
d by a second spring afier a fortnight

(11) (B) APPLE :
(11) (B) (1) Scab:

Cause : Venturia inaegualis (Cke) Wint,
Conidial stage : Spilocaca pomi Ft.

Symptoms :

The characteristic symptoms of the disease are the development of scattered, roughly
circular brown or olive green spots with a concentric margin on the lower surface of the
leaves, Most of these spots do not have a definite margin in contrast to those on the upper
side of the leaf. On the leaves the spots have a radiating appearance with a feathery edge. In
case of heavy infection the leaf blade may become curled, dwarfed and distorted. The spots
on the fruits are smaller and darker in carly stage but tum to almpst H;lﬂ{.ﬁ. In alder spots the
centre turns brown and corky. The loosened cuticle of the fruit looks like a whitish hand
around the spots. Distorled growth and cracking Dg*";'-;‘j St”f_r:;";‘;;f;:;“ Erilt infecseck ln dhe
early ; | ¢ of twigs may show rupturing and DISIEnE =) Rt

¥ Sl?iﬂg‘:é fﬁ;ﬁ‘l{;mﬁn ters in saprophytic phase (winler spore sqag::}fm; 111[15 :‘Fu;r;r l:!sl;c r::;a
The mycelium penetrates from the subcuticular stroms 1 the mb:m.r.ln.t:l;::]I iz *;e chief source
formed in autumn and winter mature in spring to produce asCoSpOrEs w -u 71‘ a A s

Sl = ecitic phase (summer spore stage) on the leaves an
of primary inoculum. The fungus has parasiiic P
fruits,

Control 1 following spray schedule is very essential for

- ’ - | by the following sp!
The routine scab contro

appl'ﬁ gﬂjm:ﬂg_
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) The spray schedule is giyen below .
1

[ Tree stage / m_TﬁT_"*-—-"“———H_Hﬁ_H_q_
W i , i | Chemicals / 100 litre wager
NG — Bud swell 1o W""‘—h——_.x__
| il P (March. Dlﬁlg:ntﬁng (300 8 o ?ngam; M-45 (400
, Pink bud to parig] o=tk glorDelan (100g) ,

2 {April) £ ¥ | bloom [ Dithane M-45 Captan (300 g) or Delan (100 g)

After Pétal faﬂm‘—‘ﬁ—:—-——_ﬁ_r -
i (April-May) &€ | Bavistin / Topsin v (50 g)
il frml developmen stage (May- Bavislin 25 g + Dithane M-45 (250 g) or Dithane
[ - 1?3 e ] M_—‘lfv ! Captan 300 p or Deay (50 @) )
St 2 Dithane M-45 7 Captan (300 g) or Difolatan (150
[— ———— | &) orDelan (50 r)
& Pre lriawcst OF nearing _ fryj Repeat 4th spray

matunty - abowt  15.1g days |

before harvest
Th | Post harvest bt few days priar Urea 5 kg,

to general leaf fa) (Noevember -

December)

Add stickers like Sandovi (50-75 ml) or Sel-wet-E (30-75 ml
Triton, Uphaar (50-75 ml) in 100

litre water in
solubility, retention and spreading of the fungicide,
Besides the

above operation care should
leaves, pruned materials and also 1o plough the
mycelium.

Spraying urea (5%) or

)/ Teepol (25 ml) or
each fungicidal spray for improving the

be taken to collect and destroy the fallen
orchard to remove debris harbouring the

Benlate (0.2%) once in autumn prior to leaf fall and -Bgain just
before bud break (2% urea) followed by two sprays of Captan (0.2%) or Dithane M-45
{0.25%) at 10-15 days interval afier petal fall will effectively control the disease,

Benzimidazole fungicides provide excellent eradicative activity and other better
fungicides are dodine, guaziatine and EBIs (Ergosterol biosynthesis inhibitors like bitertanol,
fenarimal ere,)

(11) (B) (2) Powdery mildew :

Cauge ; Podosphaeria leucotricha (E & E) Salm.

Symptamg ' | 1 The s tom a ~
T ffects the growth of buds, new 511;!:“?!;‘5 Emd 'fﬂVES- !I"f_“P m appears

ag smal'lrh%gff;ggﬁ felt 1,%;: patches on the undcma.ﬂ: of the i&favgsi‘ The meﬂtedhiiaw;s
*COmes crinkled and curled. The mycelium and the po wdgryhcpz:ungrri spnﬂmﬁ: i s

®Vident g fhe entire leaf. Infected foliage becomes hard and n;*; :.k &SHED ho‘j;ﬁ-“?‘“ﬁ HE
igs Tater o disappears and a brown, felt like covering with black fruiting bodies is seen,

.
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Dissase:i }wigs remain stunted or get killed. Floral parls become shrivelled and blighted.
Young infected apple fruits show stunting, russetting and eracking.

The fungus survives in the form of resting mycelium or encapsulated haustoria in the
buds. b -

Control

i) Remove the dormant shoot tip and silver terminals and destroy them. -

i) Spray the plants with wettable sulphur (2-3 gllitre) or Carbendazim fungicide
(Bavistin / B-stien / JK-stein / Agrozim / Benuguard) or Topsim M @ 1'g/ 2 itres
water or Karathane 1 ml / 2 litre water :

a) during late dormancy

b at bud swell.

c) at petal fall and

dy  two weeks later, )
In nurseries the spraying should be done at 7 days interval. Stickers like Em?dm'ltf'
Triton / Teepol / Set - wel E or Set - wel 99 may be added in the fungicide solution.

iii)  Dikar, Dinocaop, Benomyl, Thiophanate and 10 ppm Aurcofungin sprays also
effectively control the powdery mildew of apple.

iv)  Spraying of like sulphur in

a) 1 : 15 dilution at green tip stage;

b) 1 - 35 dilution at open cluster stage ;

c) 1 ; 60 dilution at full pink stage; I

d) 1 - 100 dilution at half petal fall stage also give significant control of the discase.

(11) (B) (3) Fire blight :

Casual organism : Erwinia amylovora e st

ThrE bacteria causing the discase are rod-shaped, occurmng 'smgl:.r or in pairs and
measure 1,0-2.0x0.8-1.2 p in size. The anaerobic, non-spore forming, encapsulated and
motile by 2-8 peritrichous flagella.

Srmlﬂtﬁz 'palhngcn attacks flowers and twigs and ki}ts 1:11;]5!:' Lﬂlg-.: !Izlmuch&ﬁ and trunks
A veteealle killed, Young trees may be Killed m 2 single Scison.

ey hE]gl;d]waﬂnhiizgtﬂ:{.%Ti:;wwuﬂkiﬂ. ::hriv-:l}. twen brownish-black and fall down or
remain lineing to the rce. The lighted Mowers appear scorched, as if burnt by fre and hence
the disease is called "fire blight™. Soon, leaves on ll“m same branch or m:nrh;.' ltf‘lgea develop
brown to black blotches along the mid rit and main Veing or Rlokig M0 MOCRIR: 0 Sie
Hablesntie pmgmsscs. ihe leaves curl, shrivel, hang d{f"'"." unq cimg.. w the cufhcd. blighted
twigs. Terminal twigs will from the tip ‘-'-“"""Tnm' hele h[;"k_ e b:inuvr;wh-hlnck i

f at first. but shrinks and hardens later. From the fruil spurs ﬂtﬁﬂ twigs the symptoms
s Roxhi branches, where cankers are formed. The bark of cankers is water-
Eurgkg;ss}nd?;\;n;:gﬂ;:mg nd becomes darker, sunken and dry later on. The canker may
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Jarge and encircle the branch, | , 5
lnfgci:d, small, immature fmi?; .:.[.ELE"“}‘ cases, the branches above the point of infection die.
ling to the tree for several months e waler-soaked, turn brown to black, shrink and may

nder humid cc "-mg‘ 3 e
L ly ji:?pte:[; of milky white, sweet, sticky bacterial ooze may |
o tiected parts and face of the infec
wwigs- The ooze usually tums brown spop afler ﬂmﬂ_l?}' ;‘:r;it:fjwn the surface o _

Mode of survival, spread and Epidemig)
The bacteria overwinter af the m
spring, they become active again, muy|t
hurnid or wet weather, the bacteria
when the flowers are opening. Varj

Ogy &
argins cankers, in buds and in the wood tissue. In the
ply and spread to the adjoining healthy bark. During
exude through lenticels and cracks usually at the time,
S Ous insects, such as bees, flies, ants etc. are attracted to
the sweet, shﬂc:n bacterial exudate and carry the hacteria sticking on to their bodies to flowers
they visit afterwards. The bacteria may also be disseminated on to other flowers by lashing
rains. Tllw dry bmwﬂﬂ'ﬁﬂ?ﬂ may also be carried by wind to flowers. The bacteria multiply
rapidly in t!!e nectar and through nectarthodes enter the floral tissues. The bacteria
multiplying inside the floral tissues kill the flowers. Then, the bacteria move through the
intercellular spaces of through the macerated middle lamella and flower cells down the
pedicel into the fruit spur. Infection of the fruit spur, results in the death of all flowers, leaves
and fruits on it. The bacteria may also enter the leaves through stomata, hydathodes or
through wounds. From the leaf, the bacteria pass in to the petiole and the stem. After
entering the tissues, they move through the vessels, attack and kill other cells, causing blight
and canker symptoms in the process,

Warm, humid conditions favour infection and development of the disease.

Disease management :

| Agronomic practices

1) During the winter, all blighted twigs, branches and cankers should be cut about 10 cm
helow the point of infection and destroved burning. The cut ends should be smeared
with Bordeaux paste or copper oxychloride paste. , ' ,

i) The cutting tools should be disinfected after each eut with mercuric chloride (1:1000)
solution or commercial sedium hypuch]ﬂr:lgvm“{ﬁ mlutmrl.. : "

iii)  The crop should be maintained propetly by judicious application of fertilizers.

iv)  Suitable insceticides should be applied to control insects, so s to prevent the spread of
bacteria to succulent twigs and flowers by suc'h insects.

V) Resistant varieties should b grown in new arcis.

Eheml?;,z:;:?\l‘;ﬂ{ Streptomycin or Oxytetracycline at 100 ppm is effective in controlling

disease to some extent, Spraying with Bordeaux mmurﬁ - .75 % or Copper oxychloride
at 2.5 gm/liter of water affords Fairly good control of the disease.

R — TR [ e
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(11) (B) (4) Crown gal ;

(aususal OTEADISM = Agrobacierjyy tumefacience (E.F. Smith and Towns) Conn.
ywn pall is = )
{;laf::fiﬂrfum ﬁdmefacf:nc:m??}m plant disease caused by the soil-borme bacterium
wous plants inel diis 1s found throughout the world and oceurs on woody shrubs
and heraceous p -IUCIng grapes, raspherries, blackberries and roses
symp'ﬂlms‘ :d
_ﬁ?xz cigian l‘;bxﬁrgwlhi tWo inches or larger in diameter that appear at or just above
the mlwame: ot otk ranches and stems, Planis with-several galls may be unable 10
mnw: nlants {;ﬁn be kﬂlez ;:p ;he tmr_"k and become weakened, stunted and unproductive.
wgf;-lﬂ in the soil fio Y developing gall tissue, The bacteria responsible for crown gall
can e i Al aill r dmﬂn;,r years and are released when galls become saturated with
moisture sl t]_;nr I;: ' ccompose. Susceptible plants are infected through fresh wounds
mhﬂbf?“:nsé it 4 gy ] result of pruning, frecze injury, soil insects, cultivation and
other tactors nal may damage plants, Nursery st m R L B
budding scars. ry stock is often infected through grafting and

Control measures :

i) Select resistant cultivars when possible and purchase plants from a reputable nursery.

7} Donot b-u:.f_ plants that shows signs of swelling or galling.

%) When carying for susceptible plants, avoid injury or pruning wounds that may come in
contact with the soil.

4) Use Tree Wrap to protect against string trimmer damage and keep your parden tools
clean. '

5) Provide winter protection with natural burlap so bark does not crack.

)

In many cases, existing galls can be removed with a sharp pruning knife, Destroy the

infected plant tissue and treat thwe wound with pruning scaler, If the plant does not
recover, remove and destroy it.

7} Avoid injury to the roots and collars,

#)  Dip healthy grafied plants in 1 per cent Copper sulphate solution for 1 1/2 hours.
%9 Rotate the nursery sites to new place.

D) Rogue out infested plants.

(11) (B) (5) Mosaic :

- Causyg] organism : Apple mosaic disease is caused by Apple mosaic virws. 1t is often
ound in mixed infections with several other viruses. There is no indication of field spread
Other thap potentially through root grafting. Apple Mosaic virus, besides many Malus spp.
and pear, oecurs naturally in more than 30 mostly woody hosts including hazelnut, hop,

NS Spp., Rubus spp.; Rosa spp., Betula spp., Chenomeles spp. and Aesculus spp.

SYmptoms ;

Creamy white or yellow patches appear on the lamina. The spots may be so numerous
"t & part or whole h-,af:!r may furn yellow. The leaves become necrotic and finally wither
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away. Yellow band ap 87

ﬂ’-’mm“,smm‘?d- Vein banding 301%1 hc Pramary and secondary veins. The affected trees may
F’ﬁmmw white banding patterng unetlﬁ?, Ocur on the apical leaves, Affected leaves exhibit
irregular spots or bands along major ve; eaves of many cultivars. Pale yellow to bright cream
leaves may drop Premature]y ‘ 'Th,\l‘“mn.E SEn be found on leaves in the spring. Symptomatic
throughout the tree or limited 1o 5 dmr;hbmi“n of symptomalic leaves may be erractic
also depends on seasonal tem % single limb. The number and severity of affected leaves
moderate springtime Emmmﬁfgh%_r:s, with the symptoms being more seere in years with
depending on the cultivar, Usyallv o ¢ disease can result in the loss of up to 40 % of the crop
e witivar. Usually symplomless in pear ORI,
Control measures ;
| Use of certi :
) ) matfﬁﬂlil:lﬁﬂ;?re:‘g#:gﬁzi m’;d found to be free of all known viruses) planting
2) Thermotherapy (24 o BY lor protection from this disease.

32 days at 38 °C) and/or apical meristem culture have been
OUS virLses,

Avoid the use C’f_gfﬂﬂ wood or bud wood from the infected trees,

(11) (C) Strawberry :
(11) (C) (1) Leaf spot

used to eliminate vari
3)

a) Mycosphaerella Leaf Spot :
Casunal organism : Mycosphaerella fragariae Tul
{= Ramularia tulasnii Sace, imperfect stage)

White centered purple margined leal spot is a fungal disease k:austld by
Mycosphaerella fragarice Twl: (= Ramularia fulasnii Sace, imperfect ‘stageji In India this
 disease was first reported from Nigler, Bhiwadi hill of Uttar Pradesh during October 1952. In
initial stage, circular purple seattered spots appear on upper surface of young 1eaves with an
average diameter of 2-6 mut. The spots are most frequent on blades of leﬁﬂ;&ts "‘.“."-',5-“ appear
on petioles, fruits and frut stems. The !il:'.ﬁf spats enlarge, then turn to white ;ul:d are
MO iy purple margins, rendering birds eye effect. On lower 5]1,11:'?1:? o E‘&:E‘EI;
prominent veins touching the spots become reddish purple and HE“t"“': E'ia: méi h;rn":m
advanced stages. The lesion on stem fruit stalks are elongated dE;S c‘:';'fmﬂ; :ﬁ‘;ﬂﬂ&ﬂ e s
infection is nol common however, the pulp of berry becomes dis : ,

unmarketable under high pressure of disease

Etiology : |
The fungus belongs L

s - ascomycetes. The ascomata are usually very small,
<cues in leaves. The

mostly emerging the host ld are usually formed on the uPPE: g 2 roduce conidia.
iy dim'enﬂmléﬁs Eﬂ'x also. The sclerotia on dead leaves may 2150 p -
formed on petioles and G257 S5
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Epidﬂﬂn]ﬂgfn :
The fungus overwinters thro R R ‘

dge of leaf in autumn Eemﬁ:ﬁ;h;uugh perithecia and sclerotia. Perithecia are produced at the
= laiged et period Ih 1ereas, sclerotia are produce on infected stolons and petioles.
The 1;3113 | Eontinﬁo w: ‘1‘3}"‘ temperature in winter and spring favours the disease
deve Ppﬁ“muﬂ';: . Th d}ﬁ rainfall in month of April is mainly responsible for the occurrénce
of epip ﬂﬂﬂ ¢ disease spreads in a very short period of time when strawberry plants
are gmwp unng warm days and cold nights . The optimum temperature for the conidial
,ermination ranges from 13 °C ta 21" % vi ine st 1t

g ‘ C. Six virulence groups on nine strawberry cultivars
- and four races of fungus were noted '

a

: : Lower temperature delayed the maturation of young
leaflets, thus, extending their susceptible period. ¥
Management

1)

Cultural practices to reduce disease incidence include planting the strawberry plants

in well drained soil, keeping out the weeds and maintaining proper spacing.

7)  Avoid excessive use of nitrogenous fertilizers. During sprouting in spring and
budding, the spray of micronutrients like manganese, copper and boron can reduce the
infection and enhance the yield upto 13.20 Percent. -

1) Chemically this disease is managed by spraying of Bordeaux mixture (0.8 per cent),
Zineb Ferbam, Captan, Cuprex (0.2 per cent) and by benomyl. ‘ _

4 Spray of ditianon and Euparen M is effective against the discase and Vincolozolin and
Iprodione have also been found effective. o ‘ |

5y The application of soil sterilants, methyl bromide, Chloropicrin or Basamide can

" completely conirol the discase caused by sclerotia. -k
6) The use of benomy and ﬂnlinphﬂna{fr-M as dips to nursery plants or as pray alier

: anting renders best control. . ‘ ;

7 %T varicties like Combridge, Takane Kurumal 103, Horida's Wﬂl’ld"-ff:T_H"ﬁE“f%? a;;:

| Benzuru, Arking, Premier, Coaliar, Dilpasand and Albitron, ‘Eilsti't ﬂml loga, lar

vicoda and Maramalda, Joliette were reported as resistant against disease.

Scanned by CamScanner




Exercise No. 12

Potato
(1) Early and Late blight

Causal organism: P hytophthora infestans,

Symploms:

The disease first appears as eireular or irregular, water soaked, light brown lesions,
which dﬁvellﬂp' usually at the tips or edges of the lower leaves. In moist weather, the spots
enlarge rapidly and form brown blighted areas. If the infected leaves are examined closely,
whitish growth of the fungus.can be seen on the lower surface. The growing shoots are
blightened in the beginning and then the disease spreads up to tubers, which show brown or
* purple discolouration of the skin of the tubers turn brown and decay before harvest. In dry
soils, spread of the disease is slow and may result in the dry rot of tubers.

Etiology: . 4

Mycelium .is coenocytic, hyaline, branched and both inter and intracellular. The
sporangiophores are aerial and arise from the internal mycelium through stomata and lenticles
on the tubers. They are slender, hyaline, branched and indeterminate. The sporangia are thin
walled, hyaline, oval or pear shaped with a definite papilla at the apex germinating by
zoospores or by germ tube. Oospores are thick walled and yellowish. '

Perpetuation:

The primary infection is through dormant mycelium in infected tubers or through
DOSpOres pﬁ:sznt in the soil or in the debris. Secondary infection through sporangia spread by
wind or irrigation water. The disease is favoured by moderate temperature and high relative
humidity. *

Management: : .

l. Use healthy tubers for planting. Selected seed material from the discase free seeds

2. Follow clean cultivation, 1 o

3. Dip the seed tubers for 5 minutes in solution of Ridomil @ 0.2 per cent before

Manting. | )

- give I.W%J 1o three sprays at an interval of 15 to 21 days starting from 235 days after
plﬂnﬁng with Bordeaux mixture | per cent or copper oxychloride 0.3 per cent or Zineb
U‘.Z’per C'E.'ﬂl‘l".'lf Mam;g)zcb (0.3 per cent Or Ridomil 0.2 per cent.

(2) Black scurf

Cause : Rhizoctonia solani Kuhn.
Sy Mptoms :
ke c iy In ste cer phase the sprouts are killed
; o i two phases, (i) In stem canker phast i ik i
 before t};he dlseu? ‘apg E?%Sﬂlxli‘qtdtm}[:s the germination resulting in logs of yield. The cankers
may éaus? ;ﬂlt.:;ic ;fn tmE"p tanths 1so. In black scurl phase the surface of the diseased tubers
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has rough black encrustation, 0

: . 5. Thi :
spoils tubers but induces k 15 redug

Cavy wilting of s the market value of potato. This disease not only

the plants from sych tubers,
Etiology :

Rhizoctonia solani SR : '
considered soil borne pa?linf;;ﬁue%:i E:t'ﬁ:f as thread like growth on plants in culture, and is
spores though it is considered 1q ha?,;e ugen 15 not currently known to produce any asexual

(Basidic-spn-re:s} are produced op infected p:ianazexual life cycle. Occasionally sexual spores

_ Epidemiology :
It is more severe in soile tha
: al are ¢ maois id soil i
Development of disease is favg Xt Rl Sy i

F ured b}' soil temper 0 i 1
temperature is above 25 °C reduce the dovmrlty ufdissas:mm between 16-23 "C, while soil

Control :
i) Use disease free tubers for sowing.

ii)  Tubers shn_uld be disinfected with 0.5 v Agallol or 0.25 % Aretan for 4-3 minutes
before sowing,

i}  Seil can be treated with Brassicol (PCNB) at the rate of 20-30 kgha. Combination of

" seed and soil treatment gives the best control of the disease. |

W

Spil application of saw-dust at the rate of 25 quintals per ha with 20 kg of additional
nitrogen at least 15 days before planting will reduce the disease incidence.

(3) Leaf roll :

Cause : Leaf roll virus (Luteo viruses group).

Symptoms ,

Plants infected with leaferoll virus show rolling of leaflet. The leaflets roll upwards
from the margins and progress towards the mid ribs until the entire lamina is involved. The
leaves become leathery and brittle and produce a rattling sound wh{:n brushed with hand, The
number of tubers per plant and their size is greatly redur;cd. Thr-; disease may lead to necrosis
of conducting tissues with the result that the food material assimilated in the leaves can not be
translocated to the tubers.

C . . i .
D Use healthy certified seeds for sowing. Do ot plant very small sized tubers since they

s i be from disensed plants. : o
i) ?r:zplilz: fl-f;kzlgn-ejlrdtz :-Z:—:imhr and rogue out the plants showing the initial symptoms and

‘ , : ied deep. . P
- i) gl;ﬂf:;dtﬁz ::!(;T;tﬁgirt]?lg:lemic insecticides like Metasystox or Rogor at the rate of 600-

r. Dimecron in 750 litres of water per  hectare  at

- BT al . -
750 ml in 500 to 600 litres El'l :gﬂinsecl N etors which transmit the disease.

10-15 days interval 1o chec L 10 G (@ 15-20 kg/ha can be used along with the

V) The granular insecticides viz, Thimet
 fertilizer at the time of planting. s
V) Digout infected plants and destroy the
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(4) Mosaic :
i1d mosaic: It is caused by po,
{, Mild ™ oy Y Potato Vine. 3 "
s, iani inianum WVirs- 1. X. also knuw::. as potato mottle virus, potato
‘m ﬂ' :; 4
SywP The disease results ingg ;i
conditions of thf: 11‘13512.. the ;
gifficult There is little dwarfing of
wilt chilli are the local lesion host o

T aie_under favourable growth
145 Making the recognition of the disease
formation of the foliage. Button flower and

rus infects tomato, datura, tobacco

fe plant or de
and Solantin nigrum. POtato virus, The v
;. Vein banding severe mosaic; v
and veinal necrasis followed by leafig

arieta T )
n;ﬂ : ;f;ﬂmns. vary from mild mosaic to severe mosaic

and pumber of tubers are reduced Sﬂmnfnﬁﬁ%}hc affected plants are stunted and the size

; : - J y - 1 | sy i

1, Rugose mosaic of potato: 551m 15 a local lesion host,

It causes very
i : Ty severe damage to indivi
1ot only mottled but is also 3 damage o individual plants. The foliage is

_Severely wr

. pperak ards and the enfire plant 15 seve ‘ ‘
leaves generally have black necrotic yf.!:'jﬁsf—m“-———a__'s severely dwarfed. The lower

4. Crinkle of potato: It is caused by combination of potato virus — x but the- vellowish -

paiches on the foliage are bigger and more prominent. As death approaches, this colour

becomes more pronounced and is accompanied by rusty brown spot, beginning near the tip of
the leaves. The foliage is brittle and easily injured.

Transmission- Mild muosaic:
|. Sap inoculation.
2. Contact between healthy and diseased planis.
3. Discased seed-stock.
4, Cutting knives.
Vein banding severe mosaic:
l. Sap.
2. Myzus persicae
3. Aphis gossypii.
* Rugose mosaic:
I. Small tubers from diseased plants.
2. Myzus persicae
Crinkle mosaie:
I. Tuber borne. -
2. Sap-inoculation transmits potato "Jllr_;:'i
3. Myzus persicae transmils P“Fﬂ““."‘ﬂ
{ e. certified seed and carly planting.
Hﬂﬂ'ﬂgﬂment:
I. Use disease free seed tubers: lication ©
2. Control of vectors by granular aRPT=
3. R-nu%z out sick looking P!ﬂglﬁrﬂﬁjim
4. Detop the plants in the thir Em s
3. Use large sized potalocs Jor e

pene
pawni FEE
wpnaaries

[ Phorate 10 G 10 i{gﬂm or Carbofuran

ns |ocated. |
week of December.
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gxercise No. 13

| ; Cucurbits
(1) Downy mildeyy -

Causal organism: Pseudoperen
Symploms: o

S mildcw SYMPoms are varighle, Sometimes, the first symptoms on leaves
B ool Dilmma“:w pﬂl# ETEeN areas are separate by islands of darker green. Soon the pale
jrecn amﬁ,? “I;EE to }'cllow angular spots bounded by leaf veins, During moist weather, the
coresponding lower surface is covered with g fit purplish* fungus-fruiting layer.
Dmaﬁlﬂlﬂﬂll}’, lh::. pumli'ﬁh hue is lacking and the eoloyr ranges from white to almost black.
ThestireLaak dhjes quickly, I.JSL'HH}’ leaves near the centre of the hill are affected first. Then
the symploms 8ppear progressively on younger leaves until most leaves are killed.

.'rpf:{'a cubensis (Berk, & Curt.) Rostow,

Etiology:

It is an lehgﬂle parasite. The mycelium is coenocytic and intercellular with small,
ovate or finger-like haustoria, One 1o fye sporangiophares arise through the stomata. The
upper third of the sporangiophore is branched cither dichotomously or intermediately between
dichotomous and monochotomous branching, Spore bearing tips are subacute. Sporangia are
grayish to olivaceous purple, ovoid to ellipsoidal, thin walled with a distal papilla and 21 1o
39x 1410 23 pm. Zoospores are 10 to 13 pm in diameter. Qospores are not common.

Perpetuation:

The pathogen survives on the diseased plant debris. In warm and humid climates,
transmission from old to younger crops takes place all the year round. Where warm and dry
- summer alternate with cooler and wet winters, year round survival is possible on summer

imigated crops. They may overwinter as thick walled oospores, Sporangia are dessiminated by
wind, 6"
Epidemiology: Al :

The fungus can infect plants at temperatures from 10 to 27 Cmth an optimum
of 16.1 1o 22.2%, They survive several days wlréen temp'neralure% are over 37°C. Maximum
lesion development occurs at cycles of about 25°C day time, 15°C night temperature and a
Photoperiod of 6 h darkness.

Management: : = & W . g
I EUSE of bed system of cultivation, wider spacing and planting sites with good drainage,
promoting good aeration and rapid drying of plant surfaces. , :
2, Avui‘ding successive plantings in adjacent fields during a single scason reduce spread
Yoo ’t i lmtingl ' . .
3 fﬁ:ﬁ‘;ﬂﬁﬂ%gﬁ:@n of infected vines helps in reducing the spreaed of the
4 g?’f‘?’iﬁﬂa §4 cent or mancozeb 0.2 per cent or chlorothalonil 0.2 per cent spray
+ Ullolatan 0.2 per cen ; ]

has been found to be effective.
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(2) POWDERY MILDEW

| organism: Erysiphe ciche :
Causal orga rysiphe cichoracearum DC. Abd Sphaerotheca fidiginea (Schlecht) Poll.
Srmpiﬂmﬁl

The leaves o | el
il fnrminn ;ﬂ? ‘-’:PPEL‘ surface show small white or grayish superficial spots. These
Eimsntirltt Iéﬁues EregcuygL PdﬂLches of powdery growth on the fungus, Large area, sometimes
1he_= rmhs Em» E; 35 ;T; ‘ ¥ thf: fungal g:mmh. Black pin point bodies, representing the
O Aage ol the fungus, appear during winter months, When the attack is severe

defoliation oceurs. The fruits from affected plants are very small. Considerable reduction 4
yield has been noted.

Etiology:

In ‘EFJ’SfﬂJ"!E cichoracearum, the conidia measure 63.8 x 31.9 pm, the
Cleistochecia are globose 80 to 100 jim in diameter containing 10 to 15 asci, which are 58 to
60 x 30 to 50 um in size. Each ascus, contains two ascospores and are oval or subcylindrical.
In S filiginea, mycelium is hyaline, occasionally brownish when old. Conidia are in chains
with distinct fibrosin bodies, eflipsoid to barrel-shaped and 25 to 37 x 14 to 25 pm. Conidial
. germ tubes are mostly forked. Perithecia are round, 66 to 98 um in diameter, with various
number of tortous appendages. Asci are broadly elliptic and are 50 o 80 x 30 to 60 pm. In
each ascus eight ellipsoid ascospores are found and they are 17 to 22 x 12 to 20 pm._ |,

Perpetuation:

Perithecia developed on left over cucurbit crop in isolated areas serve as pnmary
inoculum. Wild cucurbits harbour the conidial stage of the fungus and release conidia for
primary infection to the spring or summer sown cucurbits. Conidia are dispersed by wind,

thrips and other insects.

Epidemiology: :
p &Y < favoured by cloudy weather, moderate temperature, reduced light

The ‘discase e eSS P :
: , , dial perminat] ~curs within a temperature
: : i lant growth, Good conidial g_ennfnat!nn occurs within ] :

r::;fgg:l :;J c;;lblén;ihh i optimum of 28°C). germination takes place in low relative
humivdity of 20 per cent in less than 2 hr. Incubation period is 3‘ days.

- Management: w12 per cent or thiophanate methy!
e . jm 0.1 per cent or dinocap 0.2 F LA P ety

; g':;n:';: i::tgrﬁz;?:;f 0.1 pEF[;:M controls powdery mildew effectively. . -

2. Au the affected plant parts should be destroyed.

3. Use tolerant/resistant varieties of cucurbits.
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Watermelon plants .
P (e dtltﬂﬂ]':.f.‘d al all Slﬂgﬂs of El‘ﬂﬂ‘:‘l.h. Whun young Ste‘diings are :

invaded, they may damp-off and die o (he . .
and become stunted. Older plants wi) ke il el e g grow Sow

|0 days after symptoms appear, lllsiduq;:::éﬂ' f%vemly and permanently and they die within
wet weather, a white or pinkish fungus g etns, the vascular tissue is discoloured. In a

qdvanced stages of the disease, roots d*’tif]rpua\:? VARRI008 ob he smhice st daad seme-. 1o

Et.iﬂlﬂgf; g
The fungus ' :
, gus produces three types of spores, small, colourless, oval to narrowly

clliptical, non-septate microconidia, large, sickle sh A e i
valled chlamydospores. a, large, sickle shaped, septate macroconidia and thich

Perpetuation:

The pathogen SuWi‘-'ES; in soil and on seeds. In soil, it survives upte 16 years in the
abcse_.nce of watermelon crop. The fungus spreads in soil, compost and manure and can be
camed by water and on tools, machinery and feet of workers and animals. The thick walled -
chlamydospores are the fungus structures that persist in field soils.

Epidemiology:

Plants are infected through root tips and breaks in roots where lateral roots emerge.
The presence of root-knot nematodes results in increased incidence of wilt. After penetration,
the fungus grows to the xylem, where it accumnulates and produces gum-like material, tyloses
and mycelium which can help plug the xylem to results in wilting. The uptirupum temperature
for infection and disease development is 37'C with little oceurring above 30°C. In field, plant
wilting is Pr‘ﬂmmgd by high air temperature, ]1igh light Entensity,'ln}w rrelar:ivc hum?dity and
high evaporation rate. Disease is promoted by a high level of organic matter in the soil.

Management: e
1. Spread of infested soil carried by

ing r should be prevented. . - N
pi-nar i be put in cOMPOSt Or manure pits and do not introduce high

2. Affected plants should not J
levels of inoculum with plant debris, compost or m'mtum. T
3. Good ﬁalér drainage should be provided to minimize secondary spore formation .
Disease free seeds should be used. "
5. Resistant varieties like Crimson SWCes :
Summit, White hope €1¢. chould be growi.

equipment, tools, feet of animals and human beings

:h.

Early resistant queen, Fairfax, Sunshade,
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. @) Angular leaf Spot:

Causal organism: P Fﬂmfn'munm

(Syn. P. lachrymans (Smith and B syringae pv. lachrymans (Smith and Byran) Young et al.

yran) Carsner],
Symploms:
Symptoms
ymp appear as water soaked lesions on the leaves and are confined by the veins.

[hey turn grey to t
They grey to tan and form an exudates on the lower surface. Many of the spots loosen

and fall out. Infected fruits show .
SR : now a brown, ¢ i : : .
deterioration. The rot may extend intur?h\znf,l:si:mmr speaficial, S Fots which cais2s AP

Etiology:

. Thﬂu'fﬂﬂﬁgmﬂ is rod shaped with 1 to § polar flagella and 0.8 to 1.2 um in length. It
 forms capsule and a green fluorescent pigment in culture. The colonies on bee{-peptone agar

are circular, smooth, glistening, transparent and white. ‘
Perpetuation:

, Infected .SEE!iE may harbour the bacterium. They survive in spil or debris from
diseased plants for two years. They spread by irrigation water.

Epidemiology:

Optimum temperature for development is found as 24 to 26.5°C. Moisture is the
cmrimnmemal factor that is most limiting to disease development. Angular leaf spot 1s
promoted by wet conditions frequently associated with rainfall and sprinkler irrigation.
Excessive nitrogen levels in the plant result in increased levels of disease.

Management: _ |

1. Use of diseased free seed and crop rotations are major control measures.

2. The chances of seedling ofection can be reduced by soaking the seeds for 5 to 10
minutes in mercuric chloride 0.1 per cént golution, rinsing 10 water and drying
quickly. ' -

3. Spraying the plants with 400 ppm solution of streptomycin sulphate or COpper
fungicidé effectively controls the disease. | | o

4. Crop rotation is nseful when ane or two years without cucurbits 1S recommended.

ance to angular leal spot is reported in cucumber varieties/lines

ictance or toler . » : :
Eu?rfl;s*a;l cﬂherul-:s:e. Chipe, Dasher, Early Truimph, Turkey, Premicr, Raider, Sweet '

bl

slice etc.
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(5) Mosaic :

Causal OTEARISMS: Clicumber mog g, Virus (CMyy

B el e

s infectio, T .

csonanly. At this ﬁmt;ﬂ?nhegms. Wien the plants are sbout 6 weeks old and growing
yigarousty- . i ey have 6 1p B leaves and o Bomnrenelng o run. The. st
S et imited in o< VeS Which develop small greesish yelow accas, § 4o 2o
in diME1ﬂr$I$ in qa{ﬂmf; by the smaller veins of the Jeaf "I"I-w.-:ézr spots are sfighﬂy more
ranslucent L gtﬂfmﬂl&der of the leaf and are often scarcely visible except by transmitted
light. The %harautartsuc Symptom is yellow mottle on all leaves aﬂer' infection. Leaf distortion
. SIROPINE ; j; o pﬁan} are also noticed, Affected leaves are wrinkled and savoyed in

oy aout one oo Th S e e shorict, e
:ﬂ carly stage blossom sparingly and set fet::efﬁfif;_)les are reduced in length, Plants }n;fectcd at

The stem and youn

above the SU{T““ﬂdi“E surface to form wart-like projection and produce distortions on the
plant. In the later stages of the disease, fruits become smooth greenish white and somewhat
mishappen with irregular green areas. The W

: hite fruits are responsible for the name “white
pickle’, The flowers are dwarfed and reduced in number, :

Etiology:

The virus particle is isometric and 28 to 30 nm in diameter.
virus is 4 to 9 x 5 to 8 million. RNA content is 18.5 per cent and the protein is 81.5 per cent.
, The thermal inactivation point is between 55°C to 70°C, the dilution end point is log;p 3 to 6

and the longevity in vifro is one to 10 days. The virus is destroyed by drying.

Molecular weight of the

Perpetuation:

The wirus is transmitted through sap and rarely: through seeds. Aphids (Myzus
Persicae, Aphis craccivora) and spotted and striped cucumber beetles transmit the virus. The
reservoir hosts are banana, clover, corn, passion fruit, safflower, spinach, suparbeet, wild
cicumber, Commeling cucumis, C. diffusa, blind weed, ragweed, white cockle, eammon
motherwort, periwinkle, Gladiolus sp.

Management: s C e a——
1. Initial inoculum should be reduced or avoided by eliminating a;lmany reservoir hosts
e e S by avoiding double cropping,
A% . b]l eas th.‘fﬂ CUGI]I'I]‘“S are gI"UWTI. b}' avol : h "
. Mﬁiu&%ﬁch is the reflective material used to control aphid-bome viruses, The
; ALy ; virus infection.
mulch repels aphid veetors and thus delay virus in : )
3. Plant Sanl;i'ﬂtiﬂff is very éssential to keep dﬂ?r'n 7 ﬂi;a;:amc;?i;g;?ﬁ sp., Phytolacca
-lli Emdiﬂﬂtiﬂn ﬂf WEﬂd hn,sls ]iln:'_c EGM‘ME iHd M F{d, : iy !
americana ete. should be carried out.
5. Infected plants should be pulled outand d e ?;ﬁile'imucidcs.
6. Vectors should be controlled by spraying of sul i
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" Cvtological studies of TSWV and INSV have shown that
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(6) TOSPO virué

Symptnms H
E:‘lrl};r! symptoms of infection gy difficul '
cparacteristic SYmploms consist of inwgry cupy il‘: 'm I_dmg"'-‘ﬁﬂ- In young infected plants the
cast followed by dark spots.  As the infecy Ping of leaves and leaves that develop a bronze
: sl streaks , : EClon progresses additi ;
:oclude dark streaks on the main stem gpq viiitna oF 7 additional symptoms develop which
ve deforme d, show uneven ripening and often haE o }h& lop portion of the plant.  Fruit may
becOMeES mfechslfd the disease cannot be ..mmucd A g ne s ok Unoempl et
a Secifﬁ];:ﬁ::jﬂi“ig;?iguIxnrrlesis are commercially available to diagnose TSWV as well
as *5P0 virus found in otnamentals, mpatiens necrotic spot virus (INSV).
. o o . these viruses produce ular
inchusions lffﬁlt :’é‘mp]ﬂsm,“f infected plants. These inclusions can be specn in t?:I:riig]u
microscope With proper staining techniques, These inclusions can be diagnostic.

Epidemiclogy

Tospo viruses are prevalent in warm climates in regions with a high population of
thrips. For instance TSWV is an agricultural pest in Asia, America, Europe and Africa. Over
the past 15 years outbreaks of Tomato spotted wilt disease have become more prevalent in
fhese repions. Therefore, TSWV is described as an emerging viral disease of plants. The
increased  prevalence is largely because of the successful survival of the thrips
vector Frankliniella occidentalis.  Another thrips, Scirtothrips  darsalis, has also been
implicated in the transmission of at least three tospo viruses, but there remains some

controversy over its efficiency as a vector.

Control measures : | e
: plants should be immediately removed away

To prevent spread of the virus, infected
from neighbouring plants. Control of insects, s
of the virus by vectors.

pecially thrips. is important 1o reduce spread

gampEEEEE Ilmtl-!!ltllri,'dm-
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gxercise No. 14 68

Onion
(1) Purple blotch / Scapq .

Causal organism: Alternarig pore: ¢
o d Porei (EI, Neergaard and 4 Ppalandui Ayyangar).
This occurs Vmﬂll?l}' at the top of the | ' i i ;

dots on the leaves with irregulay chlorotie v i P o€ R ot Wes ShAlE
* gblong concentric, black velvety rj ]UTDI:JE areas on tip portion of the-leaves, then circular to
the fungus. The lesions deﬁelﬂ “[“135 Appear in the chlorotic area. These are fructifications of
spread quickly to the entire Ieafparu%ms 550 7o Dl Aovpe A o
e ea. Sn_mclunﬁs a yellow halo develops around each lesion.
tip downwards. The diseased | e bkl 3 e St o ok B s The
ip dovmads. The & s caves break at the point of infection and hang down. The
infectic 0 SCEN 0N the outer scales of the bulb, The disease causes premature drying of
the foliage which results in poor development of bulbs. Bulbs become dry and papery.

Etiology:

Mycelium is branched, coloured and septate, Conidiophores arise singly or in groups.
They are straight or flexuous, sometimes geniculate, They are spetate, pale to mid brown. 124)
x 5 to 10 pm and are with one to several conidial scars. Conidia are solitary, straight or curved
and cbelavate. The body of the conidium may be ellipsoid, tapering to the beak. The beak is
ahout the same length of the body, pale to mid- golden brown, smooth or minutely
cerruculose and 100 to 300 pm in length and 15 to 20 pm thick at the broaden part. They are
with 8 to 12 tranverse septa and zero to several longitudinal or oblique septa. The beak is
flexuous, pale, 2 to 4 pm in diameter and is tapering.

Perpetuation: |

It is also carried through seed bulbs collected from infu:ln:ld areas. Ihe fungus Spmm.ts
mainly through air-borne Spores. Warm weather Iwith humid conditions caused by rain
and heavy dew helps in the spread of the disease and is favourable fpr the development ?f ﬂm
fungus. The pathogen enters the plant through stomata or wounds. The fungus survives in the

plant debris for 8 months

Epidemiology: ‘ _

The fungus requires ram or pe
optimum temperature for development ¢
cent favours the disease.

rsistent dew for reproduction and penetration. The
f disease is 21 o 30°C and relative humidity 940 per

Max . : ; anling
e frec bulbs should be selected D el
oS reld be treated with thiram 2.3 K8

2, : -
3. The field should be well drﬂ.urlfi- three foliar sprayings with copper oxychloride 0.25
4. The discase can be controlled BY © " ineb 0.2 per cent or mancozeb 0.2 per cent

per cent or chloro

5. Use resistant varictl
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() stemphylium blight

Cause : ‘S]’Emph}'ﬁum VE.'!ff{.'ﬂrfﬂm {Wallr )Si
: 111]50!1;

Initial infections on b |,
i . AVes and legf ohe, : ¥
oy lsions e T AT ey oot S gt yellow t o, and
miCiEY, FES10M = Iound 10 ki -AUSINE exiene t ot :
}:12 cc;lrﬂs of lesions (um hymf: ? fumbers on he sig, a%léa::smf:ziggﬁmﬁeﬁ;ﬁz I::TE '
ulates. Sometimes f " 010, then drk olive brown and finally bj Pl-; ! b gf 5
spro e ity I'l;mm'nghﬂdms called peritheciy bk inally .iﬁ" as the fungus
smzj]ll ! ll‘u}:'rs‘[r::| of pu Ell Eb ved bodies.  Sympioms of stem hpfirn Taf :fxlel?l ot
similar to purple blotch, which ofep results in misidmtijgcgﬂg cal blight are very
ALLELIS- AT,
Etinlogy : Conditions for dise

: ase development -
The fungus survives

in plant debrs or soil,

Epidemiology :
Warm (18-25 °C) humid cq
more} favour disease development,
* rainfall or overhead irrigation during
blighting. Bulb size can be greatly n
to leaves and does not extend dow

n_ditiﬂns and lo
Extended peri
bulb formati

ng periods of leaf wetness (16 hours or
ods of leaf wetness from dew formation,
on and development can result in severe leaf

educed due to loss of foliage, Infection is usually limited
n to the scales of the bulb, s

Control measures :

Chemical control with fungicides is effective in reducing disease developmet. Long
term rotation with unrelgated erops may reduce losses. Also, zood field drainage and reduced
plant density may lessen disease severity,

Spray Dithane M-45 (@ 2 g/litre water mixed with Sandovit or Triton @ 1 ml/2 litre of
solution,

(3) Downy mildew : ;
Causal organism: Peronospora destrictor (Berk. Casp.)

S-!menms,: - _ .
: | vary with the type of infection. Irt S}Ete‘mlr;.m? _‘ ;
when tlg;[:l ;lzf:g Eig':jﬂmr}ﬁﬂm a diseased bulb, the p]anf}ﬁmﬁﬂn stzzt:gl,ﬂb:c;néf gﬁ;ﬁ
and pale green, In humid atmosphere the downy growth o b h'%%s 1o ar}:: g i
leaf surface, In dry weather this growth is absent af'l?nzric};'lwp;l: éﬁﬂts are formed on the
infections caused by wind-borne conidia, 53‘-'31 Lo Cﬁ-fmd il s 1 bt e
leaves. Usally these spots comtain alterating Bres?

hi ores. Usually the older
e : . dﬂ-‘-‘n"ﬂ}i" EI(]W'I“ Df lhe'sﬂ S,pms ,
the ; - hate 10 purplll’:h » eath. Inner leaves are then
.ﬁmgus Ei"E‘r'E?IOpS'ES i he infection SP[E"E{IS - u?e o ulb duced on discased
“#ves are attacked first and the ! leaves remain healthy. The bulbs produced on diseased
tral

3?&124 but new and }'nunﬂ% cen Tt mecks, Suceulent necks are subjected to attack by fungi
Plants can remain small with suec :

a0 bacteria in storage.
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ar ‘
giameter of 710 & pm. Brang € Aseptate, 122 1o g2

I . Hng is dichotg '
are py"fnrm to fus1furm, attached 1o (he stt.::i;ﬁs;lfilf; ‘ﬁ

um long, swallen at the base to a
k mala are subacute or acule. Sporangia
y 18 to 20 pm. Sporangia Eerminate by o weir pointed end and measure 40 to 72
intercellular with  filamentoyg hnustﬂl?ilu? na[? ' t"fﬂ germ tubes. The eoenoeytic mycelium is
(Oospores germinate by means of guﬁn tube EOMA are formed in the intercellular spaces,

Perpetuation:
The fu'ngu's attacks the seed stalks
seed as mycelium but trye seeds do not he)

I & seed crop and has been found on and in the
next. The main sources of ingey

qulindf:ﬂm' over of the fungus from one season to the
) , ¢ diseased bulbs used for propogating th i
S PR B s < | | ; propogating the crop in
i o o wﬁﬁfﬁep;‘?iﬁm ased crop residues. If infected bulbs are planted, the
pln;ts. : ; oliage, produces sporangia and these spread the disease to other

lum are
mn dise

- Epidemiology:

- The fur}glrls requl:’rﬁ; cool, moist nights and only moderately warm days for best
eve upmem: Cloudy days are also favourable because eight hours of light kills the sporangia.

The sporangia are produced in humid atmosphere at 4 to 25°C with optimum at 13°C. they
usually develop during the night and mature early in the moming. Dissemination occurs

throughout the day,

Control measures :
I. Bulbs used for propogation should be obtained from healthy fields. Wild onions
should be destroyed.
2. The fields should be well drained.
3. Three sprayings with mancozeb 0.2 percent or ziram 0.1 per cent or difolatan
0.1 per cent is found effective. Spraying should be started 20 days after transplanting and
repeated at 10 to 12 days mterval,

. (4) Smut :

Causal orpanism: Urocpstis cepulae Frost [Syn. Urocysiis colchici var. cepulae; Tuburcing
cepulae (Frost Liro].

Symptoms:

The fungus attacks seedlings. Dark lesions oceur on the cotyledons as they emerge.
These lesions develop into thickened arcas of several millimeters in size, Eventually the
lesions burst open releasing masses of black smut spores, Most infected plants are killed
autright within 3 to 4 weeks of emergence. Surviving plants remain permanently stunted with
short, brittle, distorted leaves bearing lesions throughout their length, In the mature plants
numeraus blisters are found both on the leaves and bulb scales. Bulbs are usually small.
Infected plants which survive have low mesistance to sccondary infections from other
pathogens.
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Emlmﬁ: sori of Urae
The Facystis cepulae eanta:

und | , i dark gl '
. bladder like cells w'tlﬁm balls, Eaep, ball mm_lmeufand Powdery spore masses. The
Slemite ). Th - YR one or 1o central dark - an EFVdﬂp]ﬂg cortex of tined
(smut spores). The s’rgr}le cells are smaller o Ak coloured thick walleg bl ko
chort pmmyc&!tum while still i (he ‘ he spores, The hlamydospores

ball, Thes Spores germinate by mear
The promycelium does not progyce .[” These chlamydg, by means of

. QOSPOres are 12 10 15 um in 4w
: he horl e 2 pm i diameter,
from the promycelium, #pical whorl of sporidia, instead hyphae grow gut
perpetuation
The fungus remains viable §
s i . or 13 years in infected soil by me |
]x.msts }ndSHJ! as'ba sapraphyte. Onion bylhs and onion :Ea:f:;}afn{;:mm of S’Pﬂm balls. It
ﬁmdﬁp"‘ﬂ istribution of the fungus. Wind-bom soil and surfic :imeﬂmmrmuf
important means of local dissemination, Wnd surlace drainage water ane
Epidemiology:

Optimum 1L"mpoTlum for the development are 10 10 20°C but the pathogen can occur
at lemperatures upto 20°C. Infection of the plant from the soil ean only takes place through
the t__lm 1'351.[ The plany, therefore, is onl y susceptible for about 2 to 3 weeks from the time of
sowing. Soil moisture has direct effect on the amount of diseases. |
Management;

1. Seed treatment with thiram (at 30 g or 30 to 50 per cent carboxin + thiram a4t 25 £ per
kg of seed is proved effective in the control of the disease. ‘

. Crop rotation and use of diseased free seeds in healthy fields are recommended. Since
the smutl spores remain viablé in the soil for number of years, long crop rotations are
recommended.

3. Crop debris should be burnt.

4, The cultivar Hardy White Bunching is completely resistant,

2

(5) Smudge : | |
Causal organism: Collefoirichum circinans {Berk. Cogl. C. chadoniana Nolla ahd C. allii
Averna) -

Symploms:

Smudge is mainly a disease of scales of the bulb. In the seed bed the E'ungu_s miy cause
damping off if the soil is wet and warm. The most common symplom of 1’hc disease is the
appearance of subcuticular, dark green fo almost black smudge. ‘I'hr.i bl_au:k ealour may be
uniform on the lesion but normally the circular lesions show concentric nings of dark stroma
and mycelium. The outermost ring is the broadest. Inner scales are also atfack«:sd._ The 11.551?115
are sﬂ'ia.ll~ sunken and vellow, later they enlarge and coalesce. In humid weather pinkish
masses of spore develop on the black stroma.

Etinlogy: * _ - - |
um is & nched. ture the fungus produces dark brown

The mycelium is septate and br&qch:d In cu e fung ; '

" colonies u:!h :erial myeelium through which abundant sclerotia (stroma pmtm-dil}l, Ttﬂﬂg

fhiamydmpéres are also formed. The thick walled hyphae interwine and form dark g .
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_ gromata. They sometimes coalesce. Acervuli are
:ﬂ;j:le by f““nﬂ:;m;luf . paz;fadq layer of short, hyaline conidiophores which later rupture the
e, Scattred all over the acervulus are umerous thick walled, dark coloured, 210 to
e SEPI2L® ?mfe, : ml-! . be §0 to 315 pm long. Conidia are borne on the tip one at a
. THE conidia are fusiform, falcate, with acute apices, guttulate, hyaline, one ct‘if&d and 19

71 % 3.3 pm. They germinate by one or two germ tubes whi -
Eﬁ A i contact wills hand curfoce. germ tubes which form appressoria as soon as

formed on stromata beneath the

Pﬂ»p.e{uﬂllien:

Thﬂf fungus overwinters on onions in soils as stromata and also as saprophytic
mycelium 10T ;’5"'"“‘3! years. Individually the conidia are sensitive to freezing and desiccation
put in mass they can withstand drving. In favorable conditions the stromata  develop

geervuli and conidia, causing infection of the bulbs. Conida formed on these infected parts
further spread the disease.

Epidemiology:

 The fungus need a fairly wet soil for good growth. Optimum temperature for
germinalion of conidia is 20°C. Best growth of the fungus on agar medium occurs at
about 26°C. The disease can develop at any temperature from 10 to 32'C but the optimum is
about 26°C. ‘moist temperature is essential for production of conidia, Rain drop splashes help
in their dispersion.

Management:

1. Red onion (Masik Red, Pusa Ratna, Pusa Red) is resistant 1o the disease.

2. Protection from raing after harvest is necessary.

3. Before storage the bulbs should be dricd properly. Sun drying is not desirable. The
drying of the bulbs before storage should be by hot air at 37 to 48°C.

4. The crop may be sprayed with zineb 0.2 per cent or manch at seven 10 ten days
interval to reduce inoculum load.

5 Chemical treatment of the bulbs before storage can be done with 0.2 per cent

suspension of thiram, captan or difolatan, Huowever, before use such bulbs need utmaost

CAre.

(6) Erwinla rot
Bacterial soft rot of Onion:

Causal organism : Erwinia carofovora pv. caralovora

The bacteria causing this disease are rod-shaped and measure 1.5 - 5.0 % 0.9 p in size.
" They occur, either singly or in pairs of in long chains and have peritrichous flagella
numbering 2-8. They are non-spore forming.
The disease occurs in all countries, where onion is grown. The pathopen attacks the
bulbs in the fields, as well as in transit and storage.
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5=
S The initial symploms
fiﬂfﬂﬂim‘ The infection, which starts gt
a s rapidly and progresses downward in
F pulb.  The affected areas become soft ¢
" qen and slimy 00ze is seen on the gy

. o ace, J
urbid, sFirmY liquid comes out. Bulbg infen:l.ed‘ﬂ}m e
pdar.

Appear as smal), irregular, water.

or through senescent leaves,
rf soan after all the tissues of
= ouler scales become complete]
0 th infected bulb is pressed 5tigil}1t\y~ ::.
the soft rot bacteria Eives off a rejrulsfﬂf:

o the bulb and ve
and mushy. The o

yiode of survival, spread and E

The bacterid causing this disease are rod-sha

¢ oceur, cither singly or in pairs of in |o
numbering 2-8. They are non-spore forming,

% soil inhabiting bacteria are faculative parasites and can survive in the soil up to 20

mﬂ lt;iig;iifiiﬂﬁi Pﬂl‘;ﬁ &nd in dead orpanic matter present in the soil as s;in:lgphylc;

heci?:m: raiasitio.and ﬂ:ﬂzll:?h:ch for the bacteria and when suitable hosts are present they

04 0sts, They are primarily wound ites ar r the
host anly ﬂ'fm'-lﬂh Injuries or bruises caused dniring cu?turai uptr:zi?j:: hn{:ni;i:‘:g ;1;;:-:;1:2;
during lransil or storage. Once the bacteria enter the host tissue, they multiply enormously
within a short period. They produce certain enzymes, which dissolve the cell walls and the
tissues become a mushy mass of disintegrated, rotten cells, They are spread by direct contact,
through agricultural implements, soil, water and insects, and by hands.

The bacteria can grow and are active over a wide angs of temperatures from 5-35 °C
and moisture levels. However, temperatures between 28-35 “C and high soil moisture favour
the occurrence and spread of the disease. Besides onion, the pathogen can attack several other
crops, such as carrot, turnip, radish, potatoes ete,

pidemiology;

ped Elil'ld measure 1.5 - 5.0 x 0.9 p in size.
long chains and have peritrichous flagella

Disease management :
Agronomic practices :

)

The pathogen is a typical wound parasite. So precautionary measures should be taken
to avoid causing possible damages, such as injuries or bruishes during cultural
operations or while handling during transit or storage. .

i) Diseased bulbs should be sorted out at the time of harvest and before storing.

ity Affected bulbs should no be allowed to be mixed with-sound bulbs.

iv)  Diseased plant debris should be removed from the ﬁc?d and destroyed.

v) Trrigation water should not be allowed to flow from diseased ﬁeldsl Lo other fields.
vi) The store houses should be kept clean, moisture free and well ventilated.

vii)  The bulbs should be sufficiently dry before being 5tqre.d-

viii) It is better to store the bulbs in air conditioned ware houses.

3
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gxercise No. 15

Garlic

(1) Neck and bulb rot :

causal organism: Boiryiis allii and Fusariym OxXysporum

Symph]mﬁ-:

. hﬂmk rol 15 found commonly upon the bulbs at the time of harvest. Affected scale
PR R0 e Dense layer of grey mould appear at the neck, The infection progresses
miost rapidly down ic scales which have been originally infected. Dark sclerotia appears on -
mg‘uldf‘:f decaved hssuﬂ;, ln! case of bulb rot caused by Fusarium failure of germination and
drying of leaves from the tip can be noticed. Rotting of bulbs and production of side shoots
produces clump of shoots. '

Perpetuation:
an_h_ ,“1? pathogens survive in the field as well in storage. Bowrytis allii survives as
sclerotia while Fusarium survives as chlamydospores in soil and also in bulbs. '

Epidemiology: |
Botrytis allii requires cool and moist weather. Infection and proliferation decay of
bulbs are favoured by the temperature between 15 to 20°C. Fusarial bulb rot is favoured by

excess rainfall followed by a dry spell for 10 to 15 days. The feeding injury by garlic mite,
- Rhizoglyphus echinopus favours bulb rot. -

Control measures:

1. Selection and collection of seed materials should be from disease free arcas.”
Bulb treatement with thiram or captan or carbendazim 2g/kg and spraying with carbendazim
0.1 per cent controls the diseasc.

(2) Stemphylium blight :

Disease symploms :

Infections occurs on radial leaves of transplanted seedings at 3-4 leaf stage during late
March and early April. The symptoms appear as small yelloowish to orange flecks or streaks
in the middle of the leaves, which soon develop imto elongated spindle shaped spots
surrounded by pinkish margin. The disease on the inflorescence stalk causes severe damage
10 the seed crop. '

Survival and spread : The fungus survives in plant debris or soil.

Favourable conditions : Warm (18-25 "C) humid conditions and long periods of leaf
wetness (16 hours or mare) favour disease development.
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Cﬂ““'“l MeaAsures o )

p Use healthy planting material,

2) Two ttr‘thrw Years crop rotation with non-

3) Cotle;w:nn and flestmr.:tiﬂn of infected plant debris to reduce inoculum  load,

4'} Spraying crop with Carbendazim (.2 %'pmpineh, Chlorothalonil, Difenconozole ele.
for effective management of this disease. 1

5)  Foliar application of Propiconazole (0.05 %) followed by Manozeb (0.2 %) is
effective for control of the disease, |

host crop.

(3) Blemish :
Causal organism : Sclenotium cepivorum

| Sytmploms
* It usually affects patches of plants rather than individuals.

* Stunted plant growth observed initially which is followed by early yellowing = and -
death first of the outer leaves then the reset of leavesand  the central stem.

* Obvious rotting of the stem above the bulb.

®

The disease much more appearent on the bulb itself where rotting appears as  white,
fuffy mycelial growth around the basal plate that moves  upwards and  quickly
develops small, black, poppy seed sized Sclerotia in and on decaying tissues,

(4) Black mould :

Causal organism: Aspergillus alliaceaus Thom and Church, 4. niger, 4, repens (Corda de
Bary) and 4. sclerotiorum Huber.

Eymp“;??:ék mould blemish is common throughout the year. It manifests itself with the
copious growth of a dust-like fungal mass which remains concealed mostly between the
<cales. The whole tissue gradually transform into a black powdery mass. The u{dmdual bulh; ;
shrivel and become light in weight. Under high humid ::nnt;!ﬂmns the inner t'mssues hm:nm;
moderately soft. Infected bulbs loose their pungency and smell. Rotten garlic show black,
brown, pink or white coloured rotting. Rotting may be partial or complete.

Control measures : ,
1. Garlic bulbs should be stored in a dry airy place.
2 [nfected bulbs should be discarded before storage. ' .
3. Fumigation of bulbs with formation (.03 per cent for table purpose is effective.
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E;ercisc No. 16

B Weightage (7).
(A) Chilli (B) Coriander and (C) Turmeric ’
(16) (A) Chilli : fr——
(16) (A) (1) A““'lfﬂ'-':ﬂﬂsq and Ripe Fruit Rot : :
causal organism: Colletotrickim capsici (syd.) Butler and Bishy 6
gymptoms: The disease appears in the die back ang ripe fruit rot phases. L
" [ 3 | | 2
Die back phase : As the fungus causes necros) b ip th .
:!]iseasr is called die-back, Infecti necrosis of tender twigs from the tip backwards, the 3

et iy - on usually beging when the crop is in flower. In diseased .
fant, flawers ik uR‘.Thls di}img up spreads from the flower stalk to the stem and
subsequently causes die-back of

35 the branches and stem and ‘the branches wither. The entire T
peanch or the entire top of the plant ma 5

6

3

il v wither away,
ii) Ripe rot phase : The discase symptoms appear mostly on ripened (turning red) fruits. A
small, black, circular spot appears on the skin of the fruits and spreads in direction of the long
axis thus bemmmgj more or less elliptical. The spots are usually sunken with black margins.
Badly diseased fruits turn straw eoloured or pale white from normal red. On this discoloured

area numerous black acervuli are found scattered. Ultimately the diseased fruits shrivel and
dry up-

-
2
Etiology: a3
The mycelium is septate and inter and intracellular, The acervuli are produced on the
affected portion. Conidia in mass appear pinkish, Conidia arc borne singly at the tip of 3
* conidiophores. Conidia are falcate, hyaline, unicellular, curved with narrow ends, 3
100
Perpetuation: e B
The fungus is seed borne. Primary infection takes place through infected seed and 5
plant debris and secondary spread is by air-bomne conidia. ttural ero
nts shou

Control measures: » —
1. All diseased fruit should be collected and destroyed as soon as noticed. ight, a
2. Use disease free seeds.
3. Seed treatment with Thiram 2 g/kg of seed.

a Boen

4. Spray the crop with Zineb .25 per cent or Mancozeb 0.25 per cent or Carbendazim W
0.1 per cent. the first spraying should be given jest before [ll:u:wr:ring and the second at the em rot
lime of fruit formation. A third sprﬂ:ﬁing may he given a fortnight after second spray. Pawde
[1&1 ‘ 1 ; _ <o
(16) () (2) wilt N - o

USarium wilt : Fusarium oxysporum £, sp. capsicl
Ymptoms - . i ' ‘.ght i
Fusarium wilt is characterised by wilting of the plant and upward and inward rolling - v
o P o vollow.and die. . Generally appear localised arens of the fiel e
the leaves. The leaves tum yellow and die. Generally appear localised areas o 1eld ;

® 2 high percentage of the plants wilt and die, although seattered wilted plants may also —"

h&
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f '_ 4 E u.‘ : I a‘ x i .
W?lllﬂg ﬂm EPP'?I: ]ﬂ:i"-'ﬁﬂ that _gr:m:t':d by an Initial slight velloivi f the faliage and
gtill atached. By the time aboye . . BN g fay days into ¥ \'ﬂngg t ¢ foliage
plant is discoloured, Pﬂﬂicularh SYmpte 4 permanent wilt with the leaves

in the lowey stem :;:;i?meﬂh the vascular system of the

E?id;miulnm' :

Fusarium is a s0il home

: Ome fungus, o _— ;
the soil for many years. The g, glis mn“ﬁ: a field is infected, the pathogen may survive in
wind, or ammaﬂls, Including humapg. The s ‘m‘mﬁpﬂ'ﬂﬂd by farm equipent, drainage water,
climates (=23 “C) favour diseage and al Ungus 1s seed and soil bore. Warmer and drier

50 when crop rotations are not practiced.

Control measures ;
iy Useof wilt resistant varieties

| iy 1ENLwilh 3 g Trichoderma viride  formulation or 2 g
C$:iﬁﬁd@tm per kg seed is effective. Mix2kg T viorode formulation with 50 kg -
FYM, sprinkle water and cover with 4 thin polythene sheet. When mycelia

growth is visible on the heap after 15 days, apply the mixture in rows of chilli in an
area of one acre.

(16) (A) (3) Leaf curl
Cansal ﬂrga_nism: Gemini virus,

Symptoms: _ -

Leaves curl towreds midrib and become deformed. Stunted plant growth due to
shertened internodes and leaves greatly reduced in size. Flower buds abcise before arnaining
full size and anthers do not contain pollen grains. The virus is generally transmitted by
- whitefly. Son control measures of whitefly in this regard would be helpful.

Mosaic virus :
Light green and dark green pa
stages, Yellowing, chlorotic ring spols on

thes on the leaves. Stunted plant growth during early
leaves and fruits.

Control measures of viral diseases : Loty of viral diseases.

1) Control measures are nol B mn:stly recommended. -

Y Hesgeuimued, ﬂu":Jr;IﬁTﬂsﬁsl:;eand burnt or buried to aveid further infection,
3) The infected plants should ! MpY )

4} Avoid monoculture of chilli crop.

2 . =1 | - . i ; : . . . ‘
5)  Selection of healthy and c:h:ei; uf;'zt j;:ﬁde L ence of vral discase,since majorty =
6)  Suitable insecticidal sprays reCit .

5 i Ty 1116 2{Ors.
viral discases are transmitted bY insect vect
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] Soaking Sf"ads.m 2 solution copg;: B— : i
water for 30 minutes inhibits Seed Mg 150 g Trisodium orthriphosphate per litre of

" Treated seed should be vishid -borne ingculu,

9) Nursery beds should he COver e;'ﬂth fresh water and dried before sowing. :

' viral infection, it nylon net or straw to protect the seedlings from

1) Raise 2-3 rows of maize YO - i
s or sorghum as border ¢Top 1o restrict the spread of aphid v

1y Apply Carbofuran 3G @ 4. - .

1 insect vectors Seleciiwl;. > kefacre in the mainfield to control sucking complex and

7) I it is not possible spray th, ;

12) Acephate | g Ffriilrtgf :.rattii.mp Wilk syienis insectivides; Dimetbosts 2 1l of

13)  Collect and destroy infecteq virus planis as soon as they are noticed.

(16) (B) Coriander
(Coriandrum sativign L.)
(16) (B) (1) Stem gall

Causal organism : Protomyces macrosporus Unger

Symptoms :

. Galls appear o the leaves and stems of the plants affected by the disease. Shapé of
._-:ar:m-.der seeds change due to effect of the disease. The disease appears in the form of tumour
like swellings on the last veins, leaf stalks, stems and on the fruits. These tumours are at first

glossy but later on rupture and become rough. The plants may be killed in case of severe
attack. '

- Control :
) To control the disease, sowing may be done only after treating the seeds with 4 g
Thiram and 2 g Bavistin / kg sceds, .

i) Spray 0.1 % solution of Carbendazim when the symptoms start appearing and repeat _
_ the spraying at an interval of 20 days till the disease is completely controlled.
it} Use clean and healthy seeds collected from healthy fields,

V) Follow suitable crop rotation and ficld sanitation,

(16) (B) (2) Powdery mildew of Coriander

Causal organism: Erysiphe polygoni

Sl'“‘l[!tums:

: It appears as small, white circular patches on young parts of stem and leaves, These

. INcrease in size, often coalesce to cover extensive area of leaf surface. 'Aff&clcd leaves reduce

I size, Appearance of whitish powdery mass on leaves and stem is the ‘chmacterislic of
diseage, If the disease is unchecked at early stage, the whole ‘p!ant I_:u&c-:nmt’s E‘h.mﬂ w!:lile with
Powdery coating. Farly infection does not permit sced formation. However, if thé infection
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urs at late stape, seed formi: 79
4 p IMmatjg ,
s affecting the yield . 00 may gl .
s affecting the yield ang Quality, ¥ take place but the seeds will be small and shriveled
Etiology: !

Fungus IS ectoparasite
into the epidermal cell.’ Cop;
ovate 10 rectangular, hyalipe
tissue, the perithecial stage i5 £y,
gseus contain four to eighy Mcn:;ﬁndf The ¢lej
Perpetuation: i

Fungus survives on goljg
tissue during off season whj
through air bome conidia,

Discase appears late in the spg

p ST - 1 5eason and observed duri . : o
and high temperature favours the dis : 7 uring February to March. Dry season
as compared to late sown crop, sease development. Early sown crop show less incidence

é_ﬁpl‘tﬂdmg over the
13 are prodyceq in
and thip walled,

surface of the
Ehilifl'ls an -Cﬂ'ﬂi
In adv
stotheg

host and sending haustoria
diophores. The conidia are
ance stape of fungal growth on the host
tum contain two the eight asci and each

" Control measures:
1. Removal and destruction of lefi
2. Adjustment in sowing dates
recommended.
Sulphur dusting (25 kg/ha) once when the crop is about 2 months and once again
after fruit setting was found effective.

4. Spray the crop with 0.25 per cent wettable sulphur or Karathane (0.2 per cent).
5. Use of resistant varieties. o

over plant debris after the crop is harvested.

3,

(16) (B) (3) Wilt

Casual organism : Wilt caused by Fusarium oxysporum Schech. [ corfanderii If:ull-;a;ni er al,
was reported in Central India for first time in 1936 and from Madhya Pradesh in 1953, The
pathogen is soil as sell as seed borne. _ "
The plants of coriander are attacked by wilt at all stages m" plant growth from
. seedlings to maturity. [t can cause pre-emergence mortality in germinating seeds and wilting
of germinating see dhngg‘ Old plants show drooping of terminal portion to base followed by
withering and drying up of leaves eventually leading to death of plants. g
The disease is systematic and also soil borne in mlum.beﬂnsm]ngmu‘ﬁ of vascular
e | : - S CE n. ' Sterility is a major
ﬂ : : ilar plugging with fungus can . seen _ |
:Egtliﬂf m?; iﬁfﬂrz :Ii];‘teza;‘f;g. pﬂiﬁs igffﬂrmad are light, immature, ﬁt”?ﬁg :’n';l;‘:.:;
any sy et fﬂﬁ[“ 7 ‘l'zatiun-gfpathﬂgﬂﬂ is restricted 10 Earpﬂphﬁl'ﬂsg p?mm:;;;anﬂ"erii In
end iy m:ata tic seeds infected with Fusarium ml‘_:'wﬂ”""ﬁ Sp. et et el
DSEEITII n -ﬂs}’mp oma : i ) E—'d in E-‘ull'pﬂp OTeS, pEl‘CﬁrF | ‘
T&d erately discoloured saf:df]' o s thogen colonizes embryo also besides al
®dospserm. In heavy infecte
'"'W:EE tomponents,
Etiology : The fungus produces
“omidia are scattered freely in M¥©

discoloured seeds pa

nidia and chlamydospores. The micro

3 icro co S ~dochis
macro, m macro conidia in sporodochia,

elial mats and
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gpidemiology : The fiy,
19.5 IC. Factors like jry
and soil moisture contey

- a0
=43 18 capaly) ; !

igation, goif o ”;E’E;?ﬂmng at 12-35 °C and best growth is observed at
tbetween go.7q . oo 3-8-6.9 temperature between 29.8 to 33.0 'C

PET cent favours the disense development.

Fertilizer levels gle
il 5 also play an

i) Summer pluughing‘ mift 4 “‘."’“ﬂam role in

Proper three years crop rotation (e.g. cluster

: o -musiard) may be an effective measure to
iii)  Sowing of seeds in fipg

0 second week of N
| 3, Sadhfma anfl Surabhi haye been n:mmmend:;Thﬂ
iv)  According to incidence: t dise be red
| Al SCASE can be
iv)  Seed treatment with hgy
seed treatment with |-

and use of resistant variety CO-
of wil minimize the disease incidence.

| educed by use of healthy and disease
}s;tjn 1.0 gkg pf seed or Trichoderma @ 10 g'ke of seeds or
fixture of Bavistin + Captan (@ 4.0 g/kg of seeds,

(16) (C) Turmeric
(Curcuma longa L.)

{15} (c] ‘L‘” Leaf spot iTﬂphriua leaf spot of Turmeric )

Causal organism: Taphring maculans Butler.

Symptoms:

The spots appear in great numbers, thickly covering both the sides of the leaves. The
attacked leaves bear a reddish brown appearance instead of the normal green, Individual spots
are minute and are arranged in rows along the leaf veins, often they run together to form
linear irregular lesions. Infected leaves appear reddish-brown, in contrast to the golden yellow

or yellowish-green of healthy leaves. The leaves later becomé chlorotic and pale yellow. As
' the disease advances, the affected tissues wither and dry and although the diseased plants are
not killed the leaves are severely blotched and blight.

Efiology: . _ ) : e

The mycelium is scptate, endophytic and intercellular between f;n}ln;a__l layer and
epidermis producing haustoria. Asexual reproduction is by means ﬂf ihllfid]}'lg Le. hzud--ll.ke
structures are formed (conidia) which are called blastospores. Sexual reproduction by
Bscospores in asci. Asci are naked and contain unicellular, oval ascospores.

emetl;}a[itzaygr;r i fection takes place through dormant mycelium in rhizomes. It is also

: - | faying about in the field with the asei might
Y - 1 leaves having spols and fl.xym# al Id : m
Eﬂgilb!e_mﬁ} !.»h: d“}::‘d rligﬁie oF p]’?ﬂ‘lfr}’ inoculum for the next crop. Secondary infection by
as-.gic loning as the chie riul by wind an d rain drops from spols. I'he fungus is homothallic and
| and ascospores carrie :

favoured cool and moist weather,
Control measures: 1. Clean cultivalion. {ure OF COpPEE oxychloride (0.25%) or Zineb (0.2%) .

2. Spray with 0.6% Bordeaux mix
or Ziram (0.2%).
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_ OR] N
Exercise No. 17 RN*‘}MENT AL CROPS

| | (17) (A) Marigold ang (B) Rose
(17) (A) Marigoid

(17) (A) (1) Botrytis bi;

Causal

ght

organism : Botrytis cinerea

symp'l:nl'l‘ls -
. Symptoms appeared as dead blotches on

; leaves, ‘
. R{}ttl,ng of stems may cause i ':Dﬂﬂps;h flowers and stems.
. Flower buds may fail 1o open and d; A | .
drop prematurely. pe 1 diseased flowers that open become decayed and
' A covering of gray fuzzy fungal growth and spores appears on infected plant tissues.
Etiology :

Bntr}"li‘s ;iner_ta persists in the green house year around as mycelium conidia on
sclerotica on living or dead plants and sclerotia or conidia in infested soil. Outdoors the
fungus over seasons on decayed plant material or in infested soil, In rare cases, seed lot may
be contaminated with sclerotia.

Epidemiology :

. Selerotia ate the main structures for field survival, although conidia may over season
in the field and can survive a temperature rage of 39 to 131 °F (4 to 54 °C).

. The overwintering stage can be spread by anything that moves soil on plant debris and
transplants scierotia, mycelium on conidia. | | |
Botrytis is often considered a cool weather pathogen with best growth spopulation,
spore release germination and establishmnet of infection occurring at an optimum of
18 to 23 °C.

Control measures : | | |

1) Avoid splashing water on the foliage u.;hen watering,

2)  Strict sanitation is of the utmost Imporiance. ‘ 3

1) Provide maximum air circulation in {he preen house nlntd the plant beds.

| ar maximum air circulation.

4 Properly space plants to allow 'ﬁ:r.r maximul tion.

5; ﬁf{fulr c!;vef fertipiizal.inn (especially with nitrogen) and wet mulches.

6)  Avoid unnecessarily wounding piamsl.‘

7 Use of different fungicides al intervals o
every 7o 10 days in warm, dry weather.

f5 to 7 days 1n rainy. Owen cast weather and
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(17) (A) (2) Alternaria blight

Causal organism . dlterngyiy Zinnge

, sﬁ-mptums 4
The infection can |es,
Alternaria zinnae cause ipf)

orescence bl; . ion and finally death of the plant.
formed in inflorescence L ¢ blight of marigold in which elongated lessions are

i o gt tan to dark brown, large irregular blotches appears on leaves
Etiology : The funeus 2 : !
sesmperatiiné 3596, BUS grows optimally at 25 °C and growth was almost inhibited at

Epidemiology : The favourable (e

25-28 °C and presence of free w mperature for germination of conidia of Alternaria spp is

ater on leaf surface.
Control measures :

b E'iathﬂna M-45 (0.2%) and Carbendazim (0.05 %) spray can be used to control the
isease,
2)

Volatile oils from Eulalyptus sp. found effective against the disease.
3) Some plants and plant products found to be useful in controlling the disease.

(17) (B) Rose
(17) (B) (1) Dieback

Causal organism: Diplodia rosarum Fr.
Symptoms:

The pruned surface of the twig dries from tip downwards. Twigs become brown to
dark brown or black. The disease passes from the branch twig to the main stem-and from

where it spreads 1o the roots. Finally it kills the whole plant. Stem and roots show browning
of the internal tissues,

Etinlogy: _ ) o
The fungus produces round, black pyenidia which bear spores. The pyenidiospores are
dark coloured and 2-celled, Perithecia are immersed in the host tissue and are surrounded by a

pseudostrama. Ascospores are cllipsoidal or fusoid, hyaline, 2-celled with the sepum in or
near the middle,

Perpetuation : The fungus persisis in dead twigs and the stalks of the withered blooms.

Epidemiology: | _
i Dld-erg}plants and neglected and weak bushes are most frequently attacked. Discase
spread is faster at 30 to 32°C.

Mm;ﬂg?::uﬁs; should be done so that the lesions on the shoots are climinated. Partially
Z diseased twigs should be pruned atleast 3 to 5 cm below the visible
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symploms of the disease, [,

coated with C -oC: I all the cases, the prune : .
softer inner tj ey PaInt to avoid attack of El m st ﬁhquld be immediately
e .Esmes of the canes 128er wasp which lays eggs on the
- SPraying with copper oxychlgrig _
n:;hium thalonil 0.2 per cc; leﬂnllgﬁg (}uillleé cent or difolatan 0.2 per cent or
in later October is recq 2

o Per cent once in early September and agai
mmended for the control of the disease, ’ e

(17) (B) (2) Powdery mildew

Causal organism: Sphacrotheca pannosq var, rosae (Wallr.) Lev

Symptoms:

Soon l:‘:ll:s "Z?E@B dPP’-‘-"ﬂI‘E as | Slirghtl}r' Irgis:d blister-like areas on the young leaves,
© covered with a grayish white powdery fungal growth, When the |

expand, they be lad and die 4 -< il BRI Y IR T Neee
xipand, they become cu_rl&d and distorted. On older leaves, large white patches of fungal

. gEﬁWil‘l appear. But usually there is little distortion, Lesions on leaves may appear more or less
djscqiﬂﬂred» and many become necrotic. While patches of the fungal growth éppear on young,

green shmgt and they may coalesce and cover the entire terminal portions of the growing

shoots Whl..ﬁh may become arched or covered at their tip. Buds may also be attacked and

covered with white mildew before they open. Diseased buds fail to open. The infection

spreads to the flower parts and they become discoloured, dwarfed and dried.

Etiology:

Mycelium is white, septate. ectophytic and send globose haustoria into the epidermal
cells of the host. Conidiophores are short and erect, Conidia are one celled, oblong, minutely
verrucose with many large fat globules and 22.5 to 29.0 x 12.9 to 14.5 pm. Cleistothecia are
formed towards the end of the season on the leaves, petals, stems and thorns. Cleistothecia are
with simple myceloid appendages. Each ascus contains & ascospores.

Perpetuation:

The fungus overwinters as mycelium in dormant buds and shoots which are not
entirely killed. Either conidia or ascospores serve as primary inoculum. The secondary spread
* is through wind-bome conidia.
Epidemiology:

Infiection occurs when the air is saturated with moisture and the temperature is about -
20"C. Optimum conidial germination occurs at 97 10 99 per cent relative humidity and at
lemperature ranging between 17 to 24°C.  The disease is favoured by dry weather with
maximum day temperature of 20 to 25°C with cool nights.

Management:
1. gThﬁ dizeased and fallen leaves should be collected and burmt. .
2‘ F‘nur sprayings at 10 days interval of wettable sulphur 0.3 pet cent or
| dinocap 0.07 per cent oF carbendazim 0.1 per cent controls the disease effectively.
3 Spmyin‘g with phaltan 0.3 per cent + carbendazim 0.025 per cent also controls the
4 glpsffyfiig with benomyl 0.1 per cent or iriademefon 0.1 per cent at 30 days interval
controls the disease.
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5. Sulphur dust can , o
used when the '_E?:pl::i:; izssntil'r':;ﬁi’enahlt sulphur or sulphur dust should not be

| 0°C as it may cause scorching.
(17) (B) (3) Black leaf spot

The disease is characteriond
are more or less Ei:jjhﬂl‘_aﬂtenz:ad by the presence of black spots on the leaves. These spots
radiating strands of ar 1n outline. They have a very irregular fibrillose border due to the
G5 i e dmm, T n}?ﬂﬂllmn which oceur beneath the leaves and leaf buds which open late
Resifis alrin plant blossoms poorly. They may not flower in the following season.
S b‘ushzgeﬂn ﬁ'nzl;tl::m Eﬂ‘*‘fﬁ% the fungus may manifests itself on the stems and flowers of
’ - 2l the nfect o i5tel
with psfdles ed areas present a blackened, blistered appearance, dotted

Causal organism: Diplocarpon rosae Wolf, (Conidial stape: Marssonina rosae),
Etiology:

- The ‘v’ﬂgﬂﬂlﬁ‘fe body of the fungus consists of two parts viz, the subcuticular
mycelium and the intemnal mycelium. The fungus produces acervuli on the central part of the
tar spots as blister-like projections. Asci are discoid, sub-epidermal, erumpent and 84 to 224
pm in diameter. Stroma is thin, Conidiophores are hyaline, short and cylindrical. Conidia are
hyaline, 2-celled, fusiform or allantoid to obclavate, upper end round, base narrow, guttulate,
I8 to 25 x § to & pm. Perithecia are spherical to disciform. Asci are oblong or subclavate,
Paraphyses ae slender and enlarged abruptly at the tip. Ascospores are oblong, hyaline,
unequally 2-celled, constricted at the septum and 20 1o 25 x 5 to 6 pm,

Ferpetuation:

The fungus hibernates in the old leaves fallen on the ground and in the lesions on the
" stem in the temperate regions. In tropical and warm weather, the fungus survives in the
infected leaves on the plants. Either conidia or ascospores act as primary inoculum.

Epidemiology: . | ; e

The disease is favoured by high humidity and low temperature (217C). winter frosts
favour the disease. In MNorth India it is prevalent during January-April but in South Indian
conditions it is noticed from August.

Control measures : ‘ N | |
1. As the fungus perpetuates on old diseased leaves and stems it is necessary 1o collect

and destroy them at the end of the season. Diseased plants should be pruned carefully,
llected and burned, 3

?;m-ying with tridemorph 0.025 per cent or captan ﬂ,lf per cent or fi:rbam 0.2 per cent

or ‘bennmyl 0.1 per cent at weekly intervals starting with the sprouting of the plants till

the aﬁpeafrmca of the new foliage and continuing during humid weather effectively
nirols the disease. q

3 E;uf;iiliivars Belaya, John Cabot and Carefree Beauty are resistant.

[=
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Semester-V]
itural Crops and their

Course: [PATH 365 ‘
] rticu
Course title: | Diseases of Field and Hort

- | Management - ll. T management of following diseases:
Theory : Symptoms, cliology, disease cyele ﬂ}l:ﬁr “al bt powdery mildew, alternaria blighy,
Field Crops; Wheat: rusis, loose L“‘““’l a:i]t prassy shoot, ratoon stunting ang
and ear cockle;Sugarcane: red rot, smUL rol and  Alternaria  blight; Rust, Downy
PokkahBoeng;Sunflower: Sclerotinia stem 1= *5 dew and Sclerotinia stem rot;Gram:
mildewMustard: Alternaria blight, white rust, downy mi p : antltienions. Vasslar wl
wilt, grey mould and Agmd]}-mbiighiﬂ-zmit m[i: and;ﬂuzllr;];ﬂﬁlm“- ' i
and black arm:Pea: downy mildew, powdery mifdei il . -
Hﬂ.ﬂifulium? c:’m,mmmgn; anthracnose, r_n.a.’li‘ﬂr_mau-:m,.' I};ctcnﬂ_l' bhg,hl‘ «‘amd
. powdery mildew:Citrus: canker and gummosis,Grape vine: downy mildew, PD“‘?HF Rt
and anthracnose:Apple: scab, powdery mildew, fire hlight and crown gﬂlI,Paa_ch: leaf
curl,Strawberry: leaf spot Potato: early and late blight, black 5‘3“'_1'[:* leaf roll, and Ly .
Cucurbits: Downy mildew, powdery mildew, wilt;Onion and garlic: P"'"'P]E __':'I’E"t":h:
and Stemphylium blight;Chillies: anthracnose and fruit rot, wilt and leafl curl; Turmeric: leaf
spot, Coriander: stem gall, Marigold: Botrytis blight; Rose: dieback, powdery mildew and
black leaf spot.
Practical : Identification and histopathological studies of selected diseases of field and
horticultural crops covered in theory. Field visit for the diagnosis of field problems.Collection
and preservation of plant diseased specimens for herbarium.Note: Students should submit 50
pressed and well-mounted specimens. '
Teaching Schedule : Theory ;
Lecture - " Tupic Weightage (%)
| Symptoms, etiology, disease cycle and management of major
diseases of following crops

7 Field crops
1,23 | Wheat: Rusts, loose smut, Kamal bunt. o ry-mi :
s heat: . e ' » powdery mildew, Alternari
| blight, and ear cockle } . ’
43 | Sugarcane: Red rot, Smut, Wilt, Grassy sh '
a % iy - EZHJ-L [{"l i1 § )
Paltta Bocen ¥ dtoon stuntmg and | . . 5
 Oilseed
6,7 Sunﬂawm: Stlerotinia stem rot and Altemariy blight, Hust, Downy mildev —
89 Mustard:  Alternaria blight, White rust, Downy t‘f]..:i|d&,;,iF | | g
And | |

| Sclerotinia stem rot

Pulses

111 ‘fjmn;u: wilt, grey mould and Ascochyia bligh
Lentil: rust and wilg ————

11 Linseed :Alternaria by hﬂﬁh‘:—Fde P I

12 Pea: Downy mildew, Powdery ol
"Cash Crap wery mildew g Rust, wilt

13,14 | Cotton: Rool rol - Wilt T ———
! - e ' L Anthracnose . ———
diseases, leaf curl of cotlon, '05¢, and black arm, Dahiya 7

| S [ b | s | e

T - - _E"‘I-I) i“.
| Horticultural Crops ___JML%
o _
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Topic Weightage (%)

%;:;Elc Mango: Die back, Anthracnose, Mango-malformation, bfﬂ‘-“?ﬁﬂl 6

- 7, | blight and powdery mildew, Spongy tissue, Red rust, Pink diseascs,
; Loranthus, Stone graft Mortality, Lime induced uhlnr{-ms\ ——
[8.19 | Citrus : Citrus canker, Gummosis, Fruit rot, “Citrus greening,
" | Anthracnose, Tristeza, Citrus Exocortis, Scab of citrus, Mottle leaf
| of citrus , —
3031 [Grape vine: Downy mildew, Powdery mildew, Anthracnose, | = 6
Bacterial Canker, Grape fan-leaf virus " .
37| Apple: Scab, Powdery mildew, Fire blight and Crown gall, Mosaic ;
23 | Peach: leaf curl ) ] 5
23 Strawberry: Leaf spot
| Vegetables . e -
24 Potato: Early and late blight, black scurf, leaf roll, and Mosaic _ 5 :

3526 | Cucurbits: Downy mildew, powdery mildew, wilt, Angular leaf 5

spot, Mosaic, TOSPO virus -
77 | Omion: Purple blotch, and Stemphylium blight, Downy mildew, 6
m}‘ Smut, Smudge, Erwinia rot -
s 728 | Garlic : Neck and bulb rot, and Stemphylium blight, Blemish, Black 3
. | mould | _
29 | Chilli : Anthracnose and fruit rot, Wilt and leaf curl B 5
30 | Coriander : Stem pall, Fowdery mildew, Wilt 2
30 | Turmeric: leaf spot J ) -
: {)rqammtn]fﬂfggs -
3l Marigold :Botrytis blight, Alternaria blight L]
32 | Rose: Dieback, Powdery mildew and Black leaf spot i
, ' Total - 100
Practical S )

Exp. Topic ‘ i
Tdentification and histopathological studics of sslected diseases of field and horticultural crops
covered in theory. Collection and preservation of disease specimen. {Note: Students should
submit 50 pressed and well-mounted specimens) -

1 Wheat: Rusts, loose smut, Karnal bunt, powdery mildew, Alternaria blight, and
ear cockle v

v Sugarcane: Red rot, Smut, Wilt, Grassy shoot, Ratoon stunting and Pokka Boeng

3 Sunflower: Sclerotinia stem rot and Alternaria blight, Rust, Downy mildew

4 | Mustard: Alternaria blight, White rust, Downy mildew and Sclerotinia stem rot

5 Gram: wilt, grey mould and Ascochyta blight, Pea: Downy mildew, Powdery
mildew and Rust, wilt _ 3

6 | Lentil: rust and wilt, Linseed :Alternaria bud blight, Rust ,Powdery mildew

7 | Cotton: Root rot, Wilt, Anthracnose, and black arm, Dahiya diseases, leaf curl of

| cotton, 2-4-D injury .

8 |Mango: Die back, Anthracnose, Mango-malformation, bacterial blight and
powdery mildew, Spongy tissue, Red rust, Pink diseases, Loranthus, Stone graft
Mortality, Lime induced chlorosis .

9

Citrus : Citrus_canker, Gummosis, Fruit rot, Citrus greening, Anthracnose,

Scanned bgf CamScanner



/—/B’B./__/l _-*_H-‘-“-"'
| Topic T P T
' : oitle leaf of citrus Wl .

cortis, Scab “r‘:“ms’,}ﬁdcw Anthracnose, Bacterial Capl—~
10| Grape vine: Downy mildew: Powdery METET i
Grape fan-leal vims 5 dery mildew,
T [ Peach: leaf curl, Apple: Scab, Fow i ' —_—

Mosaic. Straivberry: Leaf spol____— ol roll, and Mosaic
12| Potato: Early and late blight, Hﬂ%’,_will, Angular leal spot, M_u-gﬁa

13 Cucurbits: Downy mildew, powdery mil o
ght, Downy mildew, Smut, Smudge.

Exp.

Tristezn, Citrus Exo

Fire blight and f:mw

TOSPO virus —
14 Onion: Purple bloteh, and Stemphylium bli B
Erwinia rot : rp ish, Black mould
‘ ljum blight, Blemish, i
15 Garlc : Neok and bulb o, and SEMERRSER U 1 Corfander © Stem gal

16 | Chilli :Anthracnose and -fruit _mti ‘:‘J;pm .
Powdery mildew, Wilt. Turmeric: 2eal Sp= s e —
17 | Marigo Id :Botrytis blight, Alternaria blight, Rose: Dieback, Powdery mildew and
Black leaf spot - 7 ' -
, 18 | Field visit for the diagnosis of field problems 7 o
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