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Plate : 1
Svmptoms of downy mildew

Plate - 2
Green car stage of the disease
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Therefore, the present studies were carried out on the following lines.

. Survey of pearl millet crop of Morena, Bhind and Gwalior districts to

find out the incidence of downy mildew.

Symptomatology.

In-vitro evaluation of plant extracts against the pathogen.

Comparative efficacy of selective plant extracts, cow unne and butter
milk for the control of the disease.

Effect of sowing dates on the incidence of downy mildew.

Screening of pearl millet germplasm against the disease.

Evaluation of promising hybnds/ivareties against the disease.
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treated with metalaxyl. Disease incidence varied with location and was very
variable with 1-86% in Kheda). Of the 15 hybrid cultivars from private seed
companies, seven were free from downy mildew (Amul, MRB 2210, Nandi 3,
PAC 931, Proagro 7501, 9330 and Vikram, 51) and eight had mean
incidences from 9 to 55%. Of the six public-sector hybnds, only GHB 235 was
free from disease. the remaining five had mean incidences from 2-68%. The
cropping sequence pear! millet-cowpea-maize-pearl millet reduced downy
mildew incidence more than other combinatons (10% downy milder
incidence).

Symptomatology:

Butler (1907) was first to describe the symptoms of downy mildew of
bajra in India. Ramakrishnan (1963) describe the symptoms of the disease In
details which are as follows:

The symptoms of infection can be recognized even in young plants.
The leaves iose their green colour and become wholly or partly yellow or
whitish, later formed leaves are paler than the earlier ones. The discolouration
is often evident as broad streaks extending from the base, to varying lengths
or upto the tip. Such leaves turn brown prematurely. In older plants also
yellowing and withering of the leaves are visible in the main shoot tillers and
lateral branches. Very often some of the lateral shoots are short with reduced,
distored and crinkled leaves. These turn brown quickly and tend to spiit into
shreds at the tip. The transformation of ear, wholly or partly into a green head
of small, twisted, leaf like structures is very characteristic, hence the name *
green ear some times fertile grains may be formed in part of the ear but more
often the whole ear is affected. The bristles subtending the spikelets and all its
parts the glumes, palea, stamens and |;-istil are converted into leaf like
structures. As a result of these changes, the ears appear green and the
diseased plants could be easily picked out. Under humid conditions the leaves
are covered by a downy white growth of the fungus. This is prominent on the
lower surface. All the affected leaves and ears turn brown prematurely.

Dang (1981) reported that the downy mildew pathogen showed a great
range of vanability in symptoms expression due to the presence of high level
of inoculum in the soil of established sick plot Over wintered cospores
induced higher downy mildew incidence than the oospores stcred in

laboratory conditions.



Singh and King (1988) observed that systemic symptoms generally
appear on the second leaf, and once these appear, all the subsequent leaves
and penicles also develop symptoms except in cases of recovery resistance
where plants out grow the disease. Zoosporic inoculation of S. graminicola on
different developmental stages of the inflorscence of P. americanum, resuited
in malformation of floral organs that were not fully differentiated at the time of
infection. “Green ear” symptoms resulting from hyperplasia and hypertrophy
of the host tissues were accompanied by both sexual and asexual sporulation
of the fungus on the malformed plant parts. No grain set occurred in affected
florets indicating that secondary inoculum was able to cause yield reduction,
even stigma led to rapid dissolution and necrosis of tissue and prevented
colonization by the pathogen (Semisi and and Ball, 1989).

Gaur et al. (1990) reported that seeds from ear heads infected by S
graminicola loose their lusture and develop a violet tinge due to toxin
production. Post infection differences between susceptible and resistant lines
were quantitative rather than qualitative and specific (Thakur and Murty,
1992).

Effect of sowing dates:

Srivastava (2003) planted pearl millet susceptible cultivar HB3 in four
different dates (13 June 2001-24 July 2001) and observed that the incidence
of downy mildew increased with the advancement of sowing dates from 23"
June to 13" July 2001 and there after it decreased.

Chahal et al. (1978) observed that early sowing with the onset of
monsoon upto July first week reduced dc';vny mildew incidence as compared
to late sown crop.

Screening:

Singh et al. (1981) devised a screening strategy and implemented it for
the identification of suitable resistance to downy mildew. Pearl millet
germplasm and breeding materials were initially screened for downy mildew
resistance at ICRISAT, Patencheru, using an efficient field screening
technique. The promising materials were then exposed to variable popuiation
of pathogen at downy mildew “Hot spot” location in India and West Africa.

through a cooperative muitilocational testing programme. Several entries have
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Govila (1994) at LAR.l, New Delhi initiated a major programme to
incorporate downy mildew resistance into J-104 and MS 5141. A using donors
P-7 and 700651. then developed a wide range of downy mildew resistant lines
of MS 5141 A and J-104. Field tests and glass house screening technique
were used while developing the material

Yadav et al (2001) recorded significantly higher thickness of cuticle
and epidermis in the leaves of resistant cultivars, however the highly resistant
cultivar had a significantly lower stomatal index and higher epicuticular wax
content when compared with the highly susceptible cultivar. These anatomical
characteristics seem to provide a greater degree of defence against
penetration and invasion by S graminicola in the highly resistant cultivar

Shivkumar et al. (2003) tested eight cultivars viz., {P18292, 1P18294
P-310-17, MBH 110, 51418, 81B, 23 B and HB; against downy mildew
pathogen under green house condition |P18292 ard IP18294 were
categorized as highly resistant P310-17 and MBH 110 as resistant 5141B and
818 as susceptible and 23 B and HB3 as highly susceptible.

Botanicals:

Botanicals are gaining importance in crop protection in view of their
selective properties, low cost and safety to ecosystem. Many botanicals have
been identified to be effective in the control of plant diseases. Among the
5280 species tested, 1134 346, 92 plant species possessed insecticidal,
fungicida!, bactericidal antiviral properties respectively (Ahmed and Grainage.
1982).

“~  Jagnnathan and Narasimhan (1988) reported among 66-products
extracts screened under in vitro a synthetic product from garlic oil, neem oil,
neem leaf, parthenium leaf, turmeric rhizomes and garlic bulb extracts were
effective in inhibiting the spore germination and mycelial growth of the two
pathogens (Helminthosporium nodulasum and Pyniculania orizea) isolated
from finger millet.

Kumar et al (1989) reported that the aqueous extracts of different
parts of the plants were tested against four plants pathogenic fungi viz,
Drechsiera restrata, Fusanum oxysporum, Aftemana afternata and
Corynespora cassicola, Allium cepa, Allium sativum, Parthenium

historophorus, Gossypium arboreum and Phaseolus autropurpures were



responsible for compiete inhibition of spore germination while the rest either
stimulated the spore germinatton of caused partial infbiton of spore
germination
Meena and Manappan (1993) studied the in wvitro leaf extract of

Azadirachta indica, Mentha arvonsis, Aegle mormelos, Catharanthus roseus.
Lantana camara. Pongamia pinnata. Vitex negundo and Nenum odorum
(Nenum olender) and flower extracts of Catharanthus roseus inhibited
mycehal growth and spore germination of the seed bome mycoflora of
sorghum including Altemana tenius (A altemata) Aspergifius flavus,
Curvulana lunata. Fusanum moniiforme (Gibbrella fusikuroi} and Rhizophus
stolonifer The neem extracts and those of C. roseus and L. camera were
more effective than the other plant extracts tested

v+ Dohroo and Gupta (1995) reported that Azadirachtain and other imoids
were quite effective in the control of plant diseases of diverse nature The
addihon of neem cake in soil reduced inadence of damping off. wiit. blight and
rot of cofton. soybean. coconut. ginger etc. The neem ol has fungiadal
propertes that had inhibitory effect to scleroba of Sclerotium, Rhizoctonia and
Sclerohivia the extract of neem was found most potent in reducing wvirus
infecovity and nematode population

' Shivpun et al. (1997) also reported fungitoxic effect of plant extracts
from 10 plants speces (Allum cepa. Alum sativum, Azadrachta ndica.
Calotropis procera, Datura stramomum. Ocimum sanctum.  Polyalthia
longifolia, Tagetus erecta. Vinca rosea and Withonia somsfera against five
pathogeruwc fungi wiz A brassicola - Collefotncum capsia.  Fusanum
oxysporum. Rhizoctonia solani and Sclerotrua scleroborum. when tested
under laboratory condmon at two concentratons Higher dose of few plant
extracts was refatrvely more effective

Gupta and Singh (1999) reported the nfluence of sod pH. sod bulk

density. soil mossture content ana addibon of farm yard manure and nwtrogen
foang bactena on downy mildew incadence. The addibon of Rhzobwm,
AzospinBum or Azotobacter inocula as combened sead and sod treatment also
reduced disease with the best effects being from a cluster bean (Cyamopsts
fetragonoioba) isolate of Rhcobwurmn and from Azorobacter chroococcum
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CHAPTER lli
MATERIAL AND METHODS

Experimental Site:

The present studies were conducted in the Department of
Plant Pathology and Research Farm of JNKV.V. Campus,
College of Agriculture, Gwalior during kharif season of 2004-05.
Gwalior is situated in northern part of Madhya Pradesh at an
elevation of 211.52 meters from mean sea level and lies between
altitude and longitude 26°14' North and 78°15 East. respectively.
1. Climate:

The climate of Gwalior is subtropical. The rainy season

normally starts from middle of June after commencement of

south-west monscon and last up to September. Maximum
precipitation of rains occurred in the month of July and

August. Winter season runs from November to mid February

and hot summer season from April to mid June. October is

the transitory month between rainy and winter season.
2. Soil:

The soil of experimental site was alluvial clay loam texture

and pH of 7.8. The available nitrogen, phosphorus and

potassium were low, medium low to medium, respectively.

The water holding capacity of soils is also medium.

Preparation of downy mildew sick plot:

A large quantity of infected leaves malformed shoots and
proliferated ears from downy mildew infected local susceptible and
7042S pearl millet plants were coilected at the time of harvest of
previous crop and were sun dried. These were then chopped into
small bits and were grind in the mixture to make it in the powder
from thereafter the powder was stored in the air tight container.
Before the onset of first shower the powder was examined
microscopically to make sure that it contained oospores. In
general it was found that minimum 7-15 oospores were seen under
low power. After this inoculum (powdered debris containing
oospores) was uniformly mixed with the experimental soil at the

time of field preparation.



Planting of infector rows:

Downy mildew susceptible cultivar “local susceptible” was
used as infector rows (Inoculum doner) with a view to develop
maximum disease pressure. These rows were planted three weeks
earlier than the test rows.

The infector rows were sown at every ninth row through out
the entire length of the experimental field The field was also
surrounded by the infector rows. The test material of the
respective trial was sown about three weeks after the sowing of
infector rows. The indicator rows (local susceptible and 7042S5)
were also planted along with the test rows to assess the level of
disease pressure.

Collection of Meteorological data:

Data pertaining to average minimum-maximum temperature,
relative humidity, number of rainy days and rainfall during the crop
period was taken from the meteorological observatory of Research
Farm, Coliege of Agriculture, Gwalior and presented in the
Appendix-11.

Survey:

Survey of downy mildew disease of pearl millet was carried
out on farmers fields of Morena, Bhind and Gwalior during kharif
season of 2004-05, Eight villages from Morena (Chhatar Ka Pura, -
Bhajpura, Dimni, Badagaon, Jigni, Mudiakheda, Morenagaon and
Bagchini), eight from Bhind (Birkhadi, Manpura, Akhoda, Barakala,
Soni, Siloli, Banthart and Mehadwa) and eight from Gwalior
(Mohanpur, Sonsa, Utila, Bhogiram Ka Pura, Mahrajpura, Barai,
Bhadroli and Nagor) were randomly selected and from each three
fields were randomly selected. From each field four 1 m? patches
were randomly selected. The downy mildew incidence on the
plants of selected patches was recorded with the help of following
formula:

Downy mildew infectec plants

Downy mildew incidence (%) = x 100
Total number of plants

10



The village wise incidence of downy mildew was worked out
by calculating the mean of three fields of respective village.
District wise incidence of downy mildew was worked out by
calculating the average of eight villages of respective districts.

In-vitro evaluation of plant extracts against the pathogens:

The fresh leaves of six botanicals viz., Eucalyptus leaf extract,
Neem, Datura, Calotropis, Parthenium and Lantana were collected,
washed and dried in an oven at 60° C. The respective dried
botanicals were grind by the mixer to make them into the
powdered form and were stored in the plastic bottles. These
botanicals in the form of powder were evaluated against
Sclerospora graminicola @ 10 and 20% by adopting detached leaf
technique, apart from leaf extract the Neem and Eucalyptus were
aiso evaluated in the form of oil at the concentration of 1% against
the pathogen.

The fresh healthy leaves of downy mildew susceptible
cultivar HB; were brought from the experimental field for the
evaluation of botanicals. The leaves were cut into two pieces So
that it can easily be kept in the polythene bags. These leaves were
surface sterilized by dipping them into 0.1% solution of HgCl; for
one minute then these leaves were washed thrice by passing them
in three beakers containing sterilized distilled water to remove the
effect of HgCl,. These leaves were kept in between the blotting
paper to remove the free moisture present on the leaf surface.
These detached leaves were dipped in, the sporangial suspension
of Sclerospora graminicola and than these were sprayed by the
desired concentration of respective botanicals. For individual
treatment fifteen cut leaves were used and were placed in three
polythene bags (four leaves in each bag) to make three
replication. The polythene bags containing the inoculated leaves
were marked by the marker, stappled and were kept in the
Incubator at 25° C for 24 hours and thereafter the leaves were
brought out from the polythene bags and kept at room
temperature. After three days of inculation the observations were
recorded by measuring the per cent area covered by the fungal
growth.
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Evaluation of botanicals, cow urine and butter milk against the disease:
Three botanicals viz., Eucalyptus leaf extract, Datura leaf
extract, and Neem leaf extract were found effective against
Sclerospora graminicola under detached leaf technique were further
evaluated in the pots along with cow urine, butter milk, ol cakes and
recommended fungicides with a view to generate an effective, economical
and eco-friendly alternate of chemical for the management of downy mildew.

The details of the expenment are as follows:

Cultivar : HB4
Design : R.BD.
Treatment : 11

T+ : Eucalyptus @ 10%

T2 : Neem leaf extract @ 10%

Ta : Datura leaf extract @ 10%

T.: Cowurine @ 3%

Ts : Cow urine @ 5%

Ts - Butter milk @ 5%

Tz - Mustard cake @ 5%

Ts : Linseed cake @ 5%

Ts : Seed dressing with Metalaxyl @ 6 g/kg
seed

Tia : Seed dressing with Metalaxyl @ 6 g/kg
foliowed by spray of mancozeb @

0.2%
Ti1 - Control
Replication ; 3
Number of plants 4
per p ot
Procedure:

Soil collected form the field was sterilized in the autoclave at the
pressure of 15 pond per square inch for 15 minutes. % height of the pot was
hiled with the sterilized soil. The extract of oil cakes was prepared by soaking
the 5 gm of respective cake in 100 mi of water (5%) for 24 hours after this the
extracts were incorporated into the respective pot Leaf extract were used at
the concentrations of 10% for this 10 gm powder of respective botanicais was
poured in 100 mi of water and left for 24 hours and thereafter the extract of

12
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the botanicals was incorporated in to the soif. Cow urine was incorporated into
the soil at the concentrations of 3% and 5%. Seven days old butter milk was
used at the concentrations of 5% and the same was also incorporated into the
soil apart from above seeds of pearl millet susceptible hybrids "HB3” were also
treated with recommended fungicide Metalaxyl {Apron SD 35) for their
comparison with non chemicals. The seeds downy mildew susceptible hybrid
treated with oosporic powder of Sclerospora graminicola and 15 seeds were
placed in each plot the cosporic treatment was common for all the treatment.
After emergence the seedlings were thinned and only four seedlings were left
in each pot. The foliar application of botanicals, oil cakes extracts, cow urine,
butter milk and mancozeb @ 0.2% was done at 20, 35 and 50 days after
sowing. The concentration ot botanicals, cow urine, butter milk and oil cake
extract for foliar application was the same as it was used for the soil
treatment. The downy mildew incidence was recorded at 30 and 65 days after
SOWINg. ’
Effect of sowing dates:

Downy mildew susceptible cultivar HB3 was sown under five different

dates in the downy mildew sick field. The details of the experiment are as

follows:
Treatment (Sowing dates) : 5
D,: 9.7.2004
D7 20.7.2004
Da: 2.8.2004
D4: 14.8.2004
Ds: 24.8.2004
Design : R.B.D.
Replication : 4
Plot size ; 2m x 2m
Fertilizer : 60 kg N, 40 kg P20s/ha
Spacing {row to row) : 50 cm

Screening of pearl millet germplasm:
Identification of disease resistant lines and their utilization is resistance
breeding program is the most effective method for the management of the

disease. Therefore pearl millet germplasm consisting of 188 lines were

13



evaluated against downy miidew n the downy midew 3ick soil by adopting a
field screemng technmique which was de seloped by Withams ef al (1981).

The ooservatons on total number of plants and plant affected by
downy mildew were recorded at 30 zays and 65 days /dough stage) after
scwing. The percentage of tiseased piants was then caiculated

Details of the expenment are as ‘oliows

Experimental details:

Entnes

Design
Rephcaton
Row length
Spacng
Fertlizer

Date of sowng
Thenreng
Intercuiture (hoeng)
Weeding
Harvesing

188

RBD

2

5m

50x10 cm

80 kg N. 40 kg P;O./ha
2° g 04

16 8 2004

298 2004
2382004 2 21 9 2004
26 10 2004

Evaluation of promising hybrids/vaneties:

Mary hybnds released mn past succumbed 10 dowrry medew therefore
screemng of released pre related ano iocally culvatad hybndsivanetes wa2s
gone dunng khard 2004 Forty hybnds/ranetes wers screened by adoptng 2
feid screereng techmeque winch were Oz /edop Dy Wilkams ef al (1561).

The detais of the expenment was as folows

Entnes
Rephcabon
Piot sze
Spaang
Fertizer
Irmgabon
Weeding
Thiming
Harvesting

Statistical Analysrs:

AD

2

5m ength sngie row
10 cm (plartt 10 plart)
50 kg M, 40 vg P2O-ha
2

2382004 2152004
16 8 2004

25 10 zD04

The per cent downy miidew ncidence was Yransiormed useng 2rguer
transform values as per methood sugpesiec Dy Fssher (1935, e~ Tess
vansformed vailues were statsbcally aralyses
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Evaluation of promising hybrids/varieties

Plate 6
View of germplasm trial
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CHAPTER IV
EXPERIMENTAL FINDINGS

Survey:

A total of 24 villages of Morena, Bhind and Gwalior district (eight
villages from each district) were surveyed to assess the incidence of downy
mildew in these major pearl millet growing districts of the state. The data
summarized in the Table 4.1 shows that three villages of Morena (Bhojpura,

Badagaon and Bagchini), one of Bhind (Birkhadi) and three of Gwalior
-{Sonsa. Utila, Maharajpura) were free from downy mildew. The maximum
incidence of downy mildew was recorded in Manpura of Bhind district (8.23%)
followed by Mohanpur (5.9%) of Gwalior district. In Morena district the
maximum incidence of downy mildew was recorded in Jigni (2.2%) followed
by Mudiakheda (1.9%), Chhatar Ka Pura (1.7%), Morena gaon (1.53%) and
Dimni (0.83%). In Bhind district the maximum disease incidence was recorded
in Manpura (8.23%) followed by Banthari (5.03%), Soni (4.36%), Akhoda
{2.9%), Siloli (1.1%), Barakala (0.86%) and Mehdwa (0.4%). In Gwalior
district, the maximum incidence was recorded in Mohanpur (5.9%) followed by
Barai (4.67%), Bhadroli (3.74%), Nagor (0.8%) and Bhogiram Ka Pura
(0.43%). It is also clear from the above table that the maximum incidence of
downy mildew was recorded in Bhind district (2.86%) followed by Gwalior
(1.94%) and the mmimum incidence (1.02%) was recorded in Morena district
(Fig. 1).

Table 4.1: Downy mildew incidence on peall*l millet crop of Morena,
Bhind and Gwalior during kharif 2004-05.

Downy mildew (%) Mean
District- Morena
Chhatar Ka Pura 0.0 1.0 41 1.7
Bhajpura 0.0 0.0 0.0 00
Dimni 25 0.0 0.0 0.83
Badagaon 0.0 0.0 0.0 0.0
Jigni 4.5 2.1 0.0 2.2
Mudiakheda 4.8 0.0 0.8 1.9
Morenagaon 0.0 0.0 46 1.53
Bagchini 0.0 0.0 0.0 0.0

Mean | ~1.02
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Plate : 7
Green ear on farmer field



District- Bhind_

Birkhadi 0.0 00 00 00
Manpura 52 19.5 0.0 8.23
Akhoda 00 48 39 2.9
Barakala 2.1 0.0 0.5 0.86
Soni 9.6 0.0 35 4.36
Siloli 00 1.5 1.8 1.1
Banthari 7.8 19 54 5.03
Mehadwa = 12 0.0 0.0 04
Mean - _ 2.86
District- Gwalior

Mohanpur 16.4 1.3 0.0 5.90
Sonsa 0.0 0.0 0.0 0.00
Utila 0.0 0.0 0.0 0.00
Bhogiram Ka Pura 0.0 1.3 0.0 043
Mahrajpura 0.0 0.0 0.0 0.00
Barai 0.0 12.4 1.6 467
Bhadroli 8.2 00 3.0 3.74°
Nagor 1.8 0.6 0.0 0.80
Mean 1.94
Symptomatology:

The first symptom of the disease was observed in eleven days old
seedlings of pearl milet susceptible hybrid “7042S". The leaf symptoms
intiated as chlorotic streaks which started from the base of leaf lamina of the
upper surface gradually progresses towards the tip (Plate B). The
corresponding lower surfase of the leaf showed whitish, cottony growth (Plate
9). Later on the chlorotic leaves turned yellowish brown. Finally redish brown
and split of vertically from the tip (Plate 10). Infected plants remain stunted
with profused tillering (Plate 11). In older plants whitening and curling of
younger leaves (Plate 12) and sometimes twisting of newly emerging leaves
was also observed (Plate 13). Transformation of earheads into different types
of leafy and/or needle like structures were commonly observed (Plate 14). In
some cases instead of forming normal or green ear the stunted plant also
produces a bunch of chlorotic leafy structure (Plate 15). At the matunty stage
of the crop the infected splited brown leaves and malformed earheads contain
oospores which serve as the source of primary infection for the next year

crop.

16



Plate : 8
Chlorotic streaks starting from the base of the upper surface of
infected leaf

Whitish cottony growth on the lower surface of leaf



o
Plate : 10
Browning and spliting of infected leaves
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Plate : 11
Stunted plant with profused tillering



Plate : 12
Whitening & curling of emerging leaf

Plate : 13
Twisting of newly emerging leaf



Plate : 14 (a)
Transformation of ear head into leafy and/or needle like structure

Plate : 14 (b)
Transformation of ear head into leafy and/or needle like structure



In-vitro evaluation of botanicals against Sclerospora graminicola:

Six botanicals viz., Eucalyptus, Neem, Datura, Calotropis, Parthenium,
and Lantana were evaluated against Sclerospora graminicola in the form of
leaf extracts at the concentration of 10% and 20% by adopting detached leaf
technique, apart from this Neem and Eucalyptus were also evaluated in the
form of oil extract at the concentration of 1%. The data presented in the Table
4.2 indicates that leaf extracts of five botanicals viz., Neem, Eucalyptus,
Datura, Parthenium and Calotropis significantly checked the growth of
Sclerospora graminicola under both the tested concenfrations, while Lantana
was statistically at par with control. The above botanicals were more effective
under higher concentration (Fig. 2) but none of them could check the growth
absolutely. However, Neem leaf extract @ 10% was found very effective {only
1.7% leaf area was covered by the growth) and it was significantly superior
over Calotropis (10 and 20% conc.), Parthenium (10 and 20% conc.) and
Eucalyptus (10% conc.) but was statistically at par with Eucalyptus (20%
conc.) and Datura (10 and 20% conc.). Neem oil and Eucalyptus oil were also
significantly superior over control and Lantana. Neem oil was significantly
superior over Eucalyptus oil but it was at par with Neem leaf extract
Eucalyptus leaf extract and Datura leaf extract.

Table 4.2: In-vitro evaluation of botanicals against Sclerospora
graminicola by adopting detached leaf technique.

WoONDOE W= Z0

. Botanicals Conc. _ Area covered by fungal growth (%)

o. (%) RI RIl Rl Mean
Eucalyptus ol 1.0 16.0 18.0 100 14 67
Neem oil 1.0 0.0 8.0 6.0 467
Eucalyptus leaf extract 10.0 15.0 6.0 17.0 12.67
Eucalyptus leaf extract 20.0 8.0 + 3.0 80 6.67
Neem leaf extract 10.0 0.0 20 3.0 1.67
Neem leaf extract 200 0.0 3.0 0.0 1.00
Datura leaf extract 10.0 7.0 10.0 8.0 834
Datura leaf extract 20.0 9.0 30 6.0 6.00
Calotropis leaf extract 10.0 25.0 28.0 23.0 25.34

10.  Calotropis leaf extract 20.0 240 15.0 19.0 19.34
11.  Parthenium leaf extract 10.0 19.0 17.0 26.0 20.67
12. Parthenium leaf exiract 200 240 15.0 200 19.67

13. Lantana leaf extract 100 37.0 390 44 0 40.00
14.  Lantana leaf extract 20.0 33.0 490 32.0 38.00
15.  Controi 420 38.0 550 45 G0
S.E. (m)x 2.840
C.D. (at 5%) - 8.22
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Evaluation of selected botanicals cow urine and Butter milk against
downy mildew of pearl millet:

It is evident from the Table 4.3 that Metalaxyl seed treatment @ 6 g/kg
followed by three sprays of Mancozeb (0.2%) at 20, 35 and 50 days after
sowing absolutely checked the incidence of downy mildew at 30 and 65 days
after sowing and it was significantly superior over all other treatments at 65
days after sowing but at 30 days after sowing it was statistically at par with
Metalaxyl seed treatment (Tg). Other than chemical treatment the Neem leaf
extract @ 10% was found most effective and it was significantly superior over
control at 30 and 65 days after sowing Metalaxyl seed dressing was
significantly supenor over Neem leaf extract at 30 days after sowing but it was
at par at 65 days after sowing. Except Ty (Metalaxyl seed treatment followed
by foliar spray of Mancozeb) the minimum incidence of downy mildew at 65
days after sowing was recorded in Neem leaf extract and Metalaxyl seed
treatment (41.67%) followed by cow urine @ 5% (50.00%), Cow urine @ 3%
Datura leaf extract and mustard.cake (66.67%), Eucalyptus leaf extract (75%)
and Linseed cake (83.3%). while a maximum of 91.67% downy mildew
incidence was recorded in control (Fig. 3). Cow urine at both the tested

concentrations also significantly controlled the disease.

Table 4.3: Evaluation of botanicals, cow urine and butter milk against downy
mildew of pearl millet.

S. Botanicals Conc. Downy mildew incidence {%)
No. At 30 DAS At 65 DAS
T, Eucalyptus leaf extract 10% 33.34 75.00
(35.00) (65.00)
T.  Neem leaf extract 10% 2500 4167
. (30.00) {40 00)
T, Datura leaf extract 10% 4167 58.34
(40.00) (60.00)
T« Cowurne 3% 4167 66.67
{(40.00) (50.00)
Ts  Cowurine 5% 33.34 50.00
(35.00) (45.00)
Te  Butter milk 5% 33.34 58.34
{35.00) (55.00)
T, Mustard cake 5% 50.00 66.67
{45.00) (55.00)
Ts Linseed cake 5% 58.34 83.34
(50.00) (70.00)
Ts Seed dressing with Metalaxyl 6 g/kg 08 34 41 67
(Recommended practice) (10.00) (40.00)
Ty Seed dressing with Metalaxyl + 6g/kg 00.00 00.00
Foliar spray of Mancozeb 0.2% (00.00) (00.00)
T,y  Control {Untreated) 58 34 9167
(50.00) (80.00)
S.E. (m)* 5.307 10.012
C.D. (at 5%) ) 15.655 29.53
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Plate : 15
Infected plant sowing a bunch of chlorotic leafy structure

| e
Plate : 16
Green ear on the pot experiment



Effect of sowing dates:

Downy mildew susceptible pearl millet hybrid "HB;" was planted in five
different dates started from 9 July, 2004 to 24 August, 2004 to find out the
influence of sowing dates on the incidence of downy mildew. The data
presented in the Table 4 indicates that sowing dates plays a significant role on
the incidence of downy mildew. At 30 days after sowing the minimum
incidence of downy mildew (19.09%) was recorded in the crop sown on 9"
July (D) followed by 27.30% in the crop sown on 20" July but there after it
was increased sharply and significantly in third sowing date i.e. on 2™ August
sown crop (54.21%) and thereafter on 14" August and 24" August sown crop.
Its incidence was 38.78 per cent and 28.14 per cent which cleary indicates a
gradual and significant decrease of disease incidence in later sown crop.

Similar trend of downy mildew incidence was also observed at 65 days
after sowing. The maximum incidence (80.83%) was recorded in the crop
sown on 2™ August followed by 63.26 in the crop sown of 14™ August. The
minimum incidence of the disease at 65 days after sowing {46 5%) was
recorded in the crop sown on 24™ August followed by 8" July sown crop
(48.07%). These two dates were significantly at par which indicates less
downy mildew under early and very late sown crop than the normal and late
sown crop. Among the above five dates the incidence of downy mildew was
significantly higher on 2™ August sown crop. The downy mildew incidence at
65 days after sowing was statistically at par with the crop sown on 9" July,
20™ July and 24™ August, 2004 (Fig. 4).

Table 4.4: Effect of sowing dates on the incidence of downy mildew of

pearl millet. )
S.No. Treatment (sowing date) ~___ Downy mildew incidence (%)
At 30 DAS At 65 DAS
1. D,: 9 July, 2004 19.09 48.07
(25.86) (43.87)
2. D;: 20 July, 2004 27.30 54 65
(31.51) (47.93)
3. Ds: 2 August, 2004 54,20 80.83
(47.41) (64.10)
4. D4 14 August, 2004 3878 63.26
(38.50) (52.71)
5. Ds: 24 August, 2004 28.14 46.50
(32.04) (42.99)
S.E. (m)z 1.168 1.479
C.D. (at 5%) 3.598 4.200

- Datain parenthesis are angular ‘ransformed value on which statistical analysis is based
Data are the mean of four replication

19



R T TR T .-M.u.u.n._..c.“.ru.f "y, .-...--.. .n.-..c.-....o.-....-.u..... et
o e,

320

vy g
Lt il e L el el L

A A A AT A A A LA AT AL AR A e

dence of downy miidew
52.T1

inci
64.

Sd L e Ml Tm Sk g i A A Tl Gl g Tk S T T e R T W W s w H W e mm w mw vw v ] e =
g B Ry e b g g PRt b by B e b e e o e T e i "y e
P B A A M i M W A A R W M M I e N S ML WP N N s A W W W B W W T,

S A e P e

shafiafafaf et e etethehatehehehate e s tate et e s ettty
L L R IR IR L LI Ri e

47.91

Effect of sowing dates on the

24.8.04

D5

14.8.04

D4

2.8.04

D3
Sowing dates

20.7.04

D2

9.7.04

D1

"~
=
(3¢ ]
-
AR
N 2
l W
o N
.
o o L= (== o = o o
M~ w Tyl <t o ] o —

(9%,) @ouapioul mapjiw Aumo(




Screening of pearl millet germplasm against the downy mildew:

The data presented in Table 4.5 shows that total of 188 pearl millet
lines were evaluated against downy mildew. Out of these 72 lines were free
from the disease at 30 days after sowing but out of these lines, only 15 lines
viz., IHT 110, IHT 119, IHT 145, IHT 151, HPT 712, IPT 406, IPT 411, IPT
420, IPT 423, IPT 424 PAT 211, PAT 230, PAT 242, PAT 251 and PAT 257
were free from downy mildew at 30 and 65 days after sowing while 79.14 and
98.39 per cent incidence was recorded in 7042S (check) at 30 and 65 days
after sowing respectively. 20.6 and 31.75 per cent incidence was recorded in
local susceptible at 30 and 65 days after sowing. respectively. All the tested
lines were significantly superior over 70425 and local susceptible More than
10 per cent downy mildew was recorded in two entnies viz., PAT 201 (11.87%)
and PAT 207 (10.85%) at 65 days after sowing, the other entries except 15
free ines showed <10% downy mildew.

Table 4.5: Screening of pearl miile; germplasm against downy mildew.

S.No. Entries __Downy mildew incidence (%)
At 30 DAS At 65 DAS
1 IHT 101 324 475
(10.38) (12.54)
2 IHT 102 1.78 7.73
(5.47) {16.09)
3 IHT 103 193 8 01
(5.69) (16 43)
4 IHT 104 0.00 344
(0.00) (7.62)
5 IHT 105 542 967
(13.06) (18.08)
& IHT 106 385 6 34
(8.05) (14 52)
7 IHT 107 270 5133
(6.72) (12 81)
8 IHT 108 0.00 256
(0.00) (9.19)
9 IHT 108 0.00 147
(0.00) (4 91)
10 IHT 110 0.00 000
(0.00) (0.00)
1 HT 111 250 375
(6.46) (15.56)
12 HT 112 1.21 253
(4 46) (13 55)
13 IHT 113 0.00 4 44
{0.00) (12.03)
14 IHT 114 1.56 3.23
(5.07) (10.31)
15 IHT 115 3.89 389
(11.27) (11.27)
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IHT 116
IHT 117
IHT 118
IHT 119
iHT 120
IHT 121
IHT 122
IHT 123
IHT 124
IHT 125
IHT 126
IMT 127
IHT 128
IMT 128
IMT 130
HT 131
IHT 132
IHT 133
IHT 134
IHT 135
IHT 136
IHT 137
IHT 138
IHT 139
IHT 140
IHT 141
IHT 142
IHT 143
iHT 144

IHT 145

21

270

(S 46)
378
(11.11)

(14 6)
0.00
{0.00)
1.72
(5.39)

(0.00)
2 86
(9.72)

142
(4.91)

(4 99)
295
(9.89)
1.25
(4.5)

(0.00)
238
(6.33)
6.67
(14 35)
0.00
(0.00)
0.00
(0.00)
1.39
{4 B2)

(1121)
2.53
(8.19)
122
(4 45)

178 .
(547)
122
(4 45)
12
(4.45)
139
(4 82)
267
{9 4b)
173
9 39)
000
(0 00)
(7 62)
000
(0 00)
000
(0 00)

2.7
(9 46)
7.56
{15 75)
7 69
(10 11)
000
(0 00)
6 47
{14 65)
172
(5.39)
557
(13 21)
398
{11 43)
4 50
{12 05)
7.46
(157N
563
(1373)
6 85
{15.12)
881
(16 34)
992
(18.15)
4 36
{11 89)
36
{(10.9)
278
{6.84)
513
{13 12)
756
(15.76)
386
{11 3)
4 4B
{12 19)
122
{4 45)
244
(6 39)
1.3%
(4 82)
395
(11 33}
B BS
(17 26)
4 8S
(12 69)
417
{11 66}
000
(G 00)
2 81
(9 62)



46

47

48

70

71

N

T4

75

IHT 146

IHT 147

IHT 148

IHT 145

HT 150

IHT 151

HT 152

IHT 153

HHT 154

HT 155

IHT 156

IHT 157

IHT 158

HT 159

HT 160

HT 161

IHT 162
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(8.71)
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Evaluation of pearl millet hybrids/varieties against downy mildew:

Forty promising hybrids/variettes were evaluated against downy
mildew. Local susceptible and 7042S were used as check and the data are
summarized in Table 4.6 It is clear from the table that five entries wviz., PAC
931, 7688, Anmol, JBV 3 ard hybrid Bajra AG SUN B-38 were completely
free from downy mildew at 30 days after sowing. Out of these five, two entries
viz., PAC 931 and JBV-3 were alsc free at 65 days after sowing while entries
viz., Pl 8293, 834 B, 8113, ICMP-451-P6, JK-592, 852 B, showed >10%
downy mildew incidence at 65 days after sowing. <10% downy mildew was
recorded in the remaining 32 entries. However, all the forty entries were
significantly superior over both the checks at 30 and 65 days after sowing.

Table 4.6: Evaluation of promising hybrids/varieties of pearl millet
against downy mildew.

+ S.No. Entries DM incidence (%)
At 30 DAS At 65 DAS
1 JKBH-26 1.2 23
(4.36) {6.13)
2 PAC 938 29 59
{6.9) (13.59)
3 PAC 931 00 0.0
(0.0) (00)
4 7688 0.0 16
(0.0} (5.07)
5 Nitya BJ-16 3.1 4.4
(10.13) (11.91)
6 Nitya BJ-09 4.4 77
' (8.58) {15.02)
7 Anmol 0.0 14
(0.0) (4.73)
B Akash Prabha 1.3 82
(4 64) (11.56)
9 8421 4.7 6.6
(12.45) (14.8)
10 HC-20 2.6 26
(6.52) (6.53)
11 Pusa 23 36 48
(7.72) (12.27)
12 Pusa 383 3.7 59
{11.05) {13.65)
13 Pusa 805 4.45 57
(11.91) (13.79)
14 Mahyco 2210 37 3.7
(11.04) (11.04)
15 GHB 558 16 50
{5.07) {12.68)
16 RHB 121 285 4.25
(8.72) (11.72)
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CHAPTER V
DISCUSSION

Survey:

In ihe presert study a wotal of 24 wilages of Morena. Bind ana Gwalicr
district were surveyed to assess the inocerce of downy micew Qut of these
three villages of Morera (Bhajpura Badagacn ana Bagotwm) three of Gwailicr
(Sonsa. Utiiz anag Mararaipura) anc cre af 3hind (Birkhadi) ser= foura Tee
from cowry micew The maximum nocence of Jowny midew N3s recories
in Marpura of Bhira cistnct (8 23%) followes oy Mcrarour (5 3%) of Gwatiar
dismct. In Merera distncr Tre maxirum roderce aof aowrny miicew a3s
reccrzed 1IN Jignm (22%) Tollcwes oy Muciakreza (1.59%,. Chraar Ka Pura
(1.7%). Mcreragzcr (153%) zra Dwmm (0.83%). In Bhird disma te
TaxmLMm CISEESE MOCENCE Mas r=comeg r Marcurz (2.23%,) foilcwed oy
Sartrar (5033%;. Scm 436%) A«ccz 2.5%). Sial ‘1.1%, ESarawaa
0.86%" arc Mercwz 0 24%). In Gwalicr isrct e Taxumum iINCCErCE NS
=corzes ' Morarour 3 5% Tilcwea oy CSEa '457%,), 2haEcri (3.74%,
Necor (0.8%) anc Brcorzsm Kz Purz (043%). Earier 47 cear miler Gewcs of
Mcrere arc Swaicr disror sers surieyes r te gear 20022002 rc r te
iear ZCOG-T4 r ance 3l Te surieyes Jecs r ol Te jears Mer= ZCECILEY
T=e Tor- Zocwry micew Acorwrols ZOC3-2004by, Now it & Tear Tom tTE
ICOVE =CCr 3rc IrEserT Ilov Ta Te crmoem oF Zowry TiceEw  Miales
=certtv or Te Zutharrs Jewes of Morsra =hre src Swaicr Jsros wnce
IvES & I IS T =CIrrerc Te Tulivaicr =7 Zowiry TIICEw =SSt
srmres r Tese ccdifes ZecaLse Te catrceer "SCemsccrs orammesiz’ € 3
=oi zcrre ~erce te uinSicor o Zowry TICEw SLSCECIDE LT CS S ElleEs
il =ocly Zrer-ce Te Zrroem r Tese anszs.

Symotomacicoy

TTE SVMTICr-S If Towre TICEW ZCCESEC M 28Er TES 0 =EEircs
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stunted with profused tllenng. Whiening. curling and twistng of younger
leaves was observed on older plants Transformation of earhead into different
types of leafy or needle ke structures was commonly observed In some
cases instead of forming normal or green ear the stunted plant also produced
a bunch of chlorotic leafy structure.

Present finding 15 n conformity with those of Butler (1907) Rama
Krishnan (1963, and Dang (1981) who also described similar types of
symptoms and structural vanations.
in-vitro evaluation of Plant extract against Sclerospora graminicola:

In the present study six botanicals viz.. Eucalyptus. Neem. Datura.
Calotropis, Parthenium and Lantana were evaluaied against Sclerospora
graminicola by aoopting detached leaf technigue Neem leaf extract 10%
conc. was found very effective in controling the growth of Sclerospora
graminicola and it was significantly supenor over Calotopis (10 and 20%
conc.), Parthenium (10 sand 2D0% conc.) and Eucalyptus (10% conc.) put
statistically at par with Datura (10% and 20% conc ) and Eucalyptus (20%)
Neem oil and Eucalyptus oil were significantly superior over control.

Present finding 1s supported by Dohroo and Gupta (1985) who also
reported that Azadiractin and other limoids are quite effective in the control of
piant disease of diverse nature. They also reported that Neem oil has
fungicidal properties that had inhibriory effect to sclerotia of Sclerofium,
Rhizoctinia and- Sclerotinia. The extract of Neem was found most potent in
regducing virus inkectivity and nematogde population. In the present study # was
alsp observed that the extract of botanicals are more effective under tigher
concentration Shivpuri ef al (19597) also reported that some plant extract
were most effective under migher concentration.

Evaluation of selected botanicals, cow urine and butter milk against
downy mildew:

in the present siudy seed treatment of pearl millet with Metalaxyl
{Apron SD-35 @ £ g/kg) followed by three sprays of Mancozeb @ 02%
absolutely checked the incidence of downy mildew in the susceptible hybnid
HB- Seed treatment with Apron alone also checked the incidence of downy
mildew at 30 days after sowing but was less effective at 65 days after sowing
Among the tested planmt exiracts oil cakes. cow urine and putter milk the

30



Neem leaf exvact was found dest as s sod reatment @ 10% followed by
three sprays at 200 35 and 50 days afier sowing significantty checked the
inoidence of oowny mAdew and it was also stabsticaly at par with the seed
treatment of Apron SD-35 Thes clearly indicates that t can act as an
allernative 10 e Metalaxyl seed Teaiment which 15 curently recommended
for the management of downy mildew. In the present study Cow urine and
Eucalyptus lea’ extract also significantly checked the disease but they were
less effective than the Neem ieaf extract The present finding 1s suppori=3 by
those of Jagannathan ang Narsimhan (1538, Meena and Mamappan (1993,
Donroo and Gupta (1955, and Shivpun et al (1897 who also reporied the
fungicidal properoes of bomanicais against arfferent pathogens
Effect of sowing dates:

in the presem study a downy midew susceptiblie pesart miliet hybnd
“HB:” was plant=d on ‘ve different dates starting ffom § July —24 August 1o
find out the mfluence of sowing date on the incidence of downy mildew The
mirimum incidence of downy mildew at 30 days after sowing was recorogec in
the crop sown on 87 July (D) foliowed by 27.30% in the crop sown on 207
July but there after on 2™ August sown crop it was increased sharply and
signmicantty (54.20%) The disease mcigence was gradually and signficantly
declined in the crop sown on 14™ August (38.78%) and 24" August (28.14%).
Similar end of downy mildew InCigence was atso opserved at 65 days afier
sowing. The maximum ncigence (B0.B3%) was recorded m the crop sown on
2™ August foliowed by 6326 in the crop sown of 14" August. The minimum
incigence of the disease a1 65 days afler sowing (46.5%) was recorded in the
crop sown on 24™ August foliowed by 9" July sown crop (4B.07%). These two
dates were signimicantly a1 par which indicates less downy mildew under early
ano very iate sown crop then the normal and ia®e sown crop The possibie
reason of higher susceptibility of oowny mildew on 2™ August sown crop 1s
thal i recewves higner humidity and shghtly lower temperature which 1s more
favourabie for disease gevelopment as compared 1o garly sown CTop. Apart
from this 2™ August sown crop was also exposed 1o receive secondary
npcuium (infection) from the eariier sown infected crop Whereas the early
sown Crop did not get this opporunity anc N that case the infection 15 only

primary that s through oospores 14" August and 24™ August sown crop was
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also exposed for infection from earher infected crop but could not get higher
humidity which 15 essential for infection and development, hence it was less
infected The present finding 15 also in support by Chahal et al. (197B) who
reported that early sowing with the onset of monsoon upto July first weak
reduced downy mildew incidence as compared to late sown crop. Similarly
Shrivastava (2003} also planted downy mildew susceptible cultivar “HB5" on
four different dates starting from 13™ June to 24™ July and observed that the
incdence of downy mildew increased with the advancement of sowing dates
form 23 June to 13 July and there after it decreased

Screening of pearl millet germplasm against the disease:

Pearl millet germ plasm consisting of 188 lines was evaluated in the
present study to select out the downy mildew resistant iines. 15 lines (IHI 110,
IHT 118, IHT 145, IHT 151, HPT 712, IPT 406, IPT 411, IPT 420 IPT 423
IPT 424 PAT 211 PAT 230, PAT 242, PAT 251, PAT 257) were free from
downy milgew at 30 and 65 days after sowing while 7914 and 98 39%
incidence was recorded in 70425 at 30 and 65 days after sowing respectively
Singh (1990) also evaluated 3163 germplasm accessions from many pear!
millet growing countries for resistance to downy miildew The highest
frequencies of downy mildew resistant source was detached in accession
from the west Africa followed by east Afnca Forty eight selectons from 37
early to medium maturity accessipn showed high level of downy mildew
resistance
Evaluation of promising hybrids/varieties against the disease:

Forty promising hybnds/vaneties were evaluated in the present study
against downy mildew. Local susceptible and 70425 were used as check.
Five entries viz., PAC 931. 76B8. Anmol. JBV-3 and hybrid Bayra AGSun B38B.
were compietely free from downy miidew at 30 days after sowing and out of
these fives. two entries viz., PAC 931 and JBV-3 were aiso free from the
disease at 65 days after sowing The present finding is supported by the work
of Rao ef al. (2002) who conducted a fieid survey of Gujarat to monitor downy
mildew mcidence on 21 pearl millet hvbrids and observed that the seven
nybnds viz. PAC 931, Amul. MRB 2210, Nandi-3. Proagro 7531, 9330 and

Vikram 51. were free from the disease
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CHAPTER VI

SUMMARY, CONCLUSION AND SUGGESTIONS FOR
FURTHER WORK

Summary:

Pearl millet (Pennisetum glaucum (L.) R. Br) also known as Bajra is an
staple cereal crop of india. Northern Madhya Pradesh comprising Morena.
Bhind and Gwalior is the major pearl millet producing area of the state

Downy mildew incited by Sclerospora graminicola (Sacc.) Schroet 1s
the most wide spread and destructive disease of pearl millet in India. Though
the disease can be managed with the foliar application of fungitoxicants. It is
uneconomical due to their high cost. Breeding for disease resistant varieties
and management of the disease through botanicals are economic, eco-
fnendly and of wider application. Therefore, the present studies were camed
out in the Department of Plant Pathology and Research Farm of J N K VV
Campus, College of Agnculture, Gwalior dunng khanf season of 2004-05 and
the results are summarnzed as below:

Twenty four villages of Morena, Bhind and Gwalior districts were
surveyed to assess the incidence of downy mildew. Out of these three villages
of Morena (Bhajpura, Badagaon and Bagchini), three of Gwalior (Sonsa, Utila
and Maharajpura) and one of Bhind (Birkhadi) were found free from downy
mildew. The maximum incidence of downy mildew was recorded in Manpura
of Bhind district (8.23%) followed by Mohanpur (5.9%) of Gwalior district.
District wise mean incidence indicates that the maximum incidence of downy
mildew was recorded in Bhind (2.86%) followed by Gwalior (1 94%) and
Morena (1.04%).

The first symptom of the disease was observed in eleven days old
seedlings of pearl millet susceptble hybnd "70425° The leaf symptoms
initiated as chlorotic streaks, which started from the base of leaf lamina of the
upper surface and gradually progressed towards the tp. The corresponding
lower surface of the leaf showed whitish cottony growth Transformaton of
earheads into different types of leafy and/or needle like structure were

commonly observed



Six botanicals viz.. Evcalyptus, Neem Datura. Calotropis, Parthemum
and Lantana were evaluated against Sclerospora graminicola in the form of
leaf extracts at the concentration of 10 and 20 per cent by adopting detached
leaf technique. None of them could check the growth absolutely However
Neem leaf extract @ 10% was found very effective {only 1.7% leaf area was
covered by the growth) and it was significantly superior over calotropis (10
and 20% conc.). Parthenium (10 and 20% conc.) and Eucalyptus (10% conc ).

Metalaxyl seed treatment @ 6 g/kg followed by three sprays of
mancozeb (0.2%) at 20. 35 and 50 days after sowing absolutely checked the
incidence of downy mildew at 30 and 65 days after sowing and t was
significantly supenor over all other treatment at 65 days after sowing but at 30
days after sowing it was stotistically at par with Metalaxyl seed treatment
Other than chemical treatment, Neem leaf extract @ 10% was found most
effective and it was siéni'ﬁt:anﬁy superior over control at 30 and 65 days after
sowing Metalaxyl seed dressing was statistcally at par with Neem leaf extract
(10% conc.) of 65 days after sowing.

Downy mildew susceptibie peari miliet hybnd “HB:" was plarmted in five
different dates started from 9 July. 2004 to 24 August 2004 1o find out the
influence of sowing dates on the incidence of downy miidew. The maximum
incidence (80.83%) was recorded in the crop sown on 2™ August followed by
63.26 in the crop sown of 14" August. The minimum incidence of the disease
at 65 days after sowing (46.5%) was recorged in the crop sown on 24"
August foliowed by 9" July sown crop (48 07%).

Out of 188 pearl millet ines were evaluated against downy milgew Out
of these only 15 hnes viz., IHT 110, IHT 118 IHT 145, IHT 151 HPT 712, IPT
406 IPT 411, IPT 420. IPT 423 IPT 424 PAT 211. PAT 230 PAT 242 PAT
251 and PAT 257 were free from downy mildew at 30 and 65 days after
sowing while 79.14 and 98 35 per cent incidence was recorded m 70425 at 30
and 65 days after sowing respectively

Forty promising hybrids and varietes were evaluated agamst downy
mildew Out of these twe entnes viz. PAC 931 and JBV-2 were compistely

free from downy mildew at 30 and 65 days after sowing



Conclusions:

The emmre study SO camed ot was successiul In mesimg s obEechives

as refiected in foliowing conclusions drawn there from:

1.

Survey report snows that the problem of downy mildew mtaed on the
cutivators fietd of Morena. Bhmd and Gwalior disinicts. Which ghves us
an alarm o use downy mildew resistant cuthvar

The deease starts as chiorohc streaks from the base of upper surface
of leat with the whriish coftony growth on the comespondmg iDwer
surface of the leaf

Neem leaf extract @ 10% was found very eflective m controlimg the
growth of Scierospora graminicola in the detached leaf technigue

- Sead dressing with Metalaxyl (Apron SD35 @ 6 g/kg seed) foliowed by

three sprays of mancozab 02% at 20, 35 and 50 days after sowing
absoluely conmtrolled the mcidence of downy mildew m a highly
susceplibie cuthvar

Soil treatmnent with Neem leaf extract (10% conc.) foliowed by three
sprays of this extract at 20, 35 and 50 days after sowing showead 3
signricant control of the disease and it was also statistically at par with
the Meatalaxyl sesd treatmert (recommended praciices) at 65 days
after sowing. Therefore Neem leaf extract may act as an atermatve of
the chemical reatment

Early sowing of pearl millet (m the first fort night of July) reduces downy
miidew incidence as compare to late sown crop (first fort night of
August).

Out of 188, fifteen lines of pzarl millet viz.,, HT 110, IHT 118 IHT 145,
IHT 151, HPT 712, IPT 406 IPT 411, IPT 420, IPT 423, IPT 424, PAT
211, PAT 230, PAT 242 PAT 251 and PAT 257 were found free from
downy mildew.

PAC 831 and JBV-3 were found free from downy mildew. hence, these

two may be promoted for thair cultivation on the farmers fieids
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Suggestions for further work:

1

in the present study six botanicals were evaiuated against Sclerospora
graminicola by adopting detached leaf technigue. Now. there is a need
to test a large number of botanicals in the different form under vanable
concentrations.

The entnes which were identified resistant may also be tested under
artificial inoculaton and thereafter the resistant source may be utilize in
the resistance breeding programme.

JBV-3 W85 found free from downy mildew under the downy mildew
sick plot condition. May also by promoted for cultivation on the farmers

fields .

36
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APPENDIX-H

Meteorological data from July to October, 2004, recorded from Meteorological Observatory, College of Agriculture, Gwalior

Standard week ____ Temperature (°C)** ~__ Humidity (%)** ~_Rainfall (mm)*
Number with dates Maximum Minimum Maximum Minimum

July 2-8 374 248 74 50 124 5
July 8-15 37.2 260 60 37 000.0
July 18-22 8.5 248 76 44 004.4
July 23-20 352 240 85 S50 0051
July-August 30-5 34 4 240 89 63 0325
August 6-12 325 225 85 68 174 8
August 13-18 319 227 87 75 016.3
August 20-26 302 218 89 70 0635
August-September 27-2 333 229 75 53 0000
September 3-8 355 225 72 43 000.0
September 10-16 35.2 22 9 8 58 0314
September 17-23 311 198 89 70 008.2
September 24-30 36.1 198 79 39 000.0
October 1-7 404 ' 205 81 49 0000
October 8-14 313 178 83 54 0517
October 15-21 303 124 86 49 0000
October 22-28 315 12 2 74 45 000.0

* Tolal rainfall (mm) per week
** Average minimum and maximum temperature and humidity over the week
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