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CHAPTER I
INTRODUCTION
The Ffirst report of seed-borne pathogen came in
1755 when Tillet, a French Botanist, established that
the casual Ffungus of the hill-bunt of Wheat JTilletis

o o Sia%e Py

caries is seed barne. Since then morse than 1,000, fungi,
128 bacteria, 126 viruses and about 14 nematodes have
heen found associated with seed (Richardson,1979).

Flant protection testing technigue will depend
invariably on the importance of thz pathogen cartaied in
the seed and the disease potential assigned to this
pathogen, in a given situation. Seed is multiferous and
therefore, it is highly essential that the s=eed-borne
fungi should bs thoroughly studied with respect to their
biplogy and control. Seed treatment not only kills or
inhibits the pathogen assgciated with seeds, but also
protects the seed from seed-borne pathogen in initial
stage of crowth by forming a zone of protection arround
the sepeds.

Seed treatment helps in establishment of sound
healthy plant by improving germination stand and vigour.
It is also cheapest and safest method of direct plant
disease control. Relatively small quantities of plant
materials are handled and iq principle most afvthe seeds
are treated. Fungicidal seed treatment therefore, is
highly essential and probably the major method of direct
plant disease control (Nene and Thapliyal ,1979) .5torage

pf treated seed some time is benefial by increasing the



germicidal effect or it may be detrimental by increasing
phytotxicity {(Paul Neegard,1977).

Among oll seed crops of India, rapeseed (Brassica
s

campestris Linn.) and mustard [Brassica Jjuncea Linn

o ey M P Sk W SOt Wmat e SV St cheen e e, e o SO >

{(Zern and Coss)l, together refered as rapeseed mustard
(RM) are an important group of oil seed crops grown
under Qide range of agro—-climatic conditions. They
belong th familysy Cruciferae and also termed as o0il

Brassicas. In India, the Indian mustard (Brassica

o et e Sk i Shole St Wt oo e st e e Sapes Gatit sowen HORE

Juncae), brown sarson (Brassica campegtris Var. yellow
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improtant varieties of rapeseed mustard released for
cultivation in India during th2 past few years ar=s given

below.
1) Indian mustard *Prakash ,RLM-514,8eeta,Varuna,,Kranti,
(B. Juncea) Pusa-bold,Saurabh,Vaibhav,Vardan,
Bhagirathi, Sanjucta,Pusa—-Basant,
Pusa—Bahar.

2) Toria {(rapeseed) : Dkl -1,8angam,fgrani ,TL-15,TH-48,
{B. campestris Bharani , PT~-38,TH~-6Z,Panchali ,RAUT-17.

OO e hooss e Seme. (R4 coran s et dovan oo Wy

Var torial

3) Brown sarson 3 Pusa-kKalyanil, Suphala; Kos-1.
{Rapeseed)
(B, campestris

Var sarson)

4) Yellow sarson 1 K-88, FYS-6, Benoy, 66—-197-3,8ubinoy,
{Rapeseed) ¥Y8K~1, T~151, B-9.

T et e o oot it e o e et S e

Var. sarson)



Rapeseed and mustard are economically important
crope in local and international trade as they vyield
edible oil ranging from 30~48 per cent which is used as
the main cooking medium in Northern India. The seed and
cil are used as condiments in preparation of pickles and
flavouring curries and vegetables. The leavés aof younqg
plants are used as green vegetable.Rapeseesed mustard oil
contains erucic acid {(38-37%), linilenic acid(4.35 told),
oleic({27%4)and liémlia acides which are of high nutritive
value for human congumption.

In India winter season cultivation increased produ-—
ction and productivity of rapesesd mustard resulting
into increased edible il supplies. Since 1987-88, the
countries vegetable oil scenario showed a remarkable
transformation from itse decade oil stagnation to one of
self reliance. The dream of cuuntryé potential and
crapabilities to become self sufficient in ol 1l seed
production become true by the record ocut put of 18
million tonnes in 1988-89 and current~praductinn level

P4

of 21.0 million tonnes from 246.8 million hact@&@s The

7

gpectacul ar progress of 78 per cent increase in B vyears
is considered worth recording as " Yellow Revolution®
(Sovenier, ISPR, DOR, Hyderabad, Aug.2-5, 1993).

The production which was having around 3 million
tonnes until 19846-B7,has increased to a level of 6
million tonnes. The productivity has increased from 417

kg/ha in 1949-50 to 903 kg/ha in 1991-922 (Kumar,1993).
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Rapeseed mustard group of crops accounts for 25.4 per
cent of total acerapge and contribute 31.1 per cent of
the total production of ocilseed in the country. The crop
is traditionally grown in states like Rajasthan, Uttar
Pradesh, Madhya Pradesh, Bujarat, West Bengal, #Assam,
Orissa, Bihar, Haryana and Punjab.Mow its cultivation is
spreading to non—-traditional states ;uch as Maharashtra,
Andra Pradesh, Tamil Nadu and Karnataka. In HMaharashtra
the &rnp is now fairly popular and even in vertisols of
Marathwada region, the farmers have obtained vyields o
the tune of 12-15 Gu./ha.during 1992-93 and 1993~-24 in
post-rainy season. The area under rapeseed-mustard is
increasing in Maharashtra and the‘crop accupieg  around
13,808 ha. in the state with production of 5,800 metric
tonnes (01l Beeds Development Board, Govit.of India,
1993). However, the productivity of 388 Lkg/ha in
Maharashtra is +ar below the national average of 780
kg/ha.

Like any other crop, rapeseed—-mustard are subjected
ta attack by number of fungal, bacterial and viral
diseases as. well as other biotic anbd abiotic factors.
Blight, [Alternaria brassicae (Berﬁ) Sacc.l,dark leaf

s M I O oo S e T WS SO M S s SO et e W

spot, [A.bragsicicola) Schw.) Wiltshire.l white rust,

T s e s M e S e s s

parasitica . (Pers.)l and powdery mildew, (Erysiphe
cruciferarum Opiz.) are considered major diseases while
number of yroot rots, damping off, wilt, .leaf spots,

mosalc,phyllodvand grey stem stc.are considered minar



diseases (Shaha and Singh,1998). The pathogens ére krnown
to cause losses in qualitative and gquantitative vyield
{Vasudeva, 19383 Chpohan, 12783 Chahal and Kang, 19773
Kolte,1983). These fungli also reduce the germination and
storabllity of the seed. Further they alsoc cause seed
rot, seedling mortality and leaf spot disease to the
cropg. Previous research work was mostly related with
crops and limited work is attempted on seed. Study
regarding seed my:oflqra and effect of wmeed treatment
with fungicids are not attempted. Present study involved
vperiments on one of the important oilseed crops
viz. rapeseed mustard cv. Pusa—Bold, Seeta, TN-17, MCN-
6@ with following objectives
1) To isolate and identify +Fungi associated with
rapeseed mustard by different methodes and study of
pathogenicity.
2) To study the sensitivity of Ffungi +to different
funicides.
3} To study the effect of fungicidal seed treatment on
seed mycoflora and storability in important varieties.
4) To study the effeclt of seed treatment on s=eed and
seedling health, vigour and seedling emsrgencs.

3) To study the persistance of seed dressing fungicides.
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CHAPTER IT

REVIEW OF LITERATURE
GENERAL, :

Beed borne nature of plani pathogen was recognised
more than 20808 vyears ago, when Tillet (1755 repor-ted
by seeds. Since, then a number of reports have been made
on various crops. Orton (1231) published a list of sesd-
borne parasites which subsequently was updated by Noble
et al.,(1958) and Richardson {(1979) for pathogens.

The role of seed-borne fungl in causging diseases of
plant has been known for a long time and vyet this
important field of seed pathology has almost  been
neglected in all these vyears. Raychaudéry (1973) stated
that seed~borne pasthogens affect adverély the stand of
the «crop, build up of inoculum in £he firld cause
disease during the cropping season and market value of
the produce is reduced. The worrk on seed-borng pathogens
has increased currently and pumber of institutes are
devoting full time to seed pathology studies like "  The
Danish Government Institute of Seed Pathology for
developing countries, Cmpenhagén, Denmark®.

SEED MYCOFLORA :

Petrie, (1978) examined commercial seed lots of rape
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Winter and Huber, (1978) reported Alternaria
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winter rapeseed. Chahal, {(1981) reported seed-baorne
infection of Alternaria brassicae in Indian mustard.
Infection gradually eliminated during storage.
Discoloured ssaeds having 84-922 % infection in April were
completely free from it when tested in Beptember after
storage at room temperature.Sudarmadi and Wallace,
(1982) reported the major disease k.e. stem canker of

S

Braggsica napug and B. campestris.Baur- and Ahmed, (1983)

reported seed mycoflora of four varieties. They listed
19 fungal species. BSeed of Brasgsica Jjuneca (Indian
mustard) cv. RL-18, Durgamani, Pant Raj—15 and Varuna-8

were found infected with fAspergillus spp.Humpherson and

O'brien, (1984) obtained Alternaria brassicas and A.

e e e Ny e s S m g s S Y Vo e S s S Aot
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Tripati and Kaushik, (1984) reported the intensity
of Alternaria brassicas with seed from three crops of

Aol Sk s Ml S o OO PO TV WS e s o oot S S S T

rapeseerd (Brassica campestris) and Mustard (B. Junica).
He also reported that the population éf the pathogen
decreased with increasing temperaturs and storage time.
Brokenshire and ?rasanna, (1984) recorded all the
major diseases of winter ocilseed rape in SE Scotland in
1982~-83, Peronpspera parasitica was the mogt common

e e e e - ot S Tt

pathogen and occudgd in more than S0% of crop
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spring and continued to develop on top levels and pods

because of the conductive cool wet spring. Leaf spotting



caussd by Botrytis was also common. Alternaria was
recorded at trace level through the vegetative phase of
the crop .

Burmile Bingh and Negi, (1984) reported seed
mycoflora of some Brassicag varieties and their impact

o vt s o e S e W Wi

on wseed quality. They alsp reported that Alterneria
alternats was the most common among 20 fungi isolated
from varieties of Bragsica spp. They also observed that
due to infection of seed mycoflora there was reduction
in germination percentage and oil content.

Vishnuavat et al.,{(1985) reported that Alternaria
brasgicag was more frequently isclated from rapeseed
{(Cv.DY8~1) with agray to dry gray discolouration. The
affeclted seed5were raduced in seed size and seed weight,
viability and seed ggrminatiun.

White et gL.,(i?Bﬁb tested chemical compound on seed
treatments for brassica seedling eatablishment,seed
vigour, pﬁythium interaction with various brassicas,
brassica seed treatments against Alternaria and Phoma.

Daebalez gt al.,{(1986) reported that leaf spot of
rape is caused mainly by Alternaria brassicicpola and
also 20 % losses occun®d due to this pathogen in the

'Northern arcas of Germany.fsharat and Chaudha}y, {1984)

reported effect of Fusarium oxysporum,E. moniliforme

e S s en B e sty L B - Y iate Seine v T At e St o o s S
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and F. Bemitecltus (F, pallidoroserum’) on rapeseed. All I
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spp. reduced the oil content and altered ite colour. The

@il had a mouldy odour and its refractive index was



increased. The free fatty acid content and
saponification value increased and the iodine value
decreased. kKolte gﬁ al.,(1987) reported that infection
seed weight- and seed yield, causing losses of 46.57 Ain
rape and 35.38 % in mustard.

Satyabrata Maiti and Raoof, (1988) discussed
diseases of rapeseed mustard {including Indian mustard)
(Brassica dJuneca) B. campestris Var. Brown sarson,
vellow sarson and toria and taramira (Eruca sativa (E.
Vesgican) of viral, mycoplasmal, bacterial and fungal
origin and gave brief diagonstic symptoms and control
measur2s.

White and Ho, (1988) measured the emergence from
Brassica séedlats designated by seed merchants as being
of high vigour in sterili;Ed s0il and in steril%ﬁ;d soil
re-incubated with Ex;n;gi gyljggiggm. The mean emergence
leavel of 93.9 %4 in t?ﬁ former compared favouwrably with
the known mean total viability of the seedlots and,
F7.7%y, However, F. sylvaticum reduced emergence to the
tune of 16 in untreated seed lots. The majority of seed
lote gave more than 75 % emergence but in 3 cases
emergence was reduced by 32.9 to 48.0 %. The effect were
not related directly to time taken to emergence, nor
were the seadlnts mast affected thoss with high level of
infection. A compound seed treatment containing

5eta1axyl, Fanpropimorph and Bamma HCH restored high

emergence level.



Ansari et al.,(1988) identified brassica as the

T e et

" caus al agent of a blight of rape and‘Indian muetard in
Uttar Pradesh, India. The pathogen caused damping off of
seedlings as well as blight of the leaves, stems and
pods onAPaturity plants in the fimld. Lower leaves were
attacked +irst and then the remaining leaves, stems and
pods. The pathogen grrew and spnrgﬂéked well on a wide
range of media. Variation in cnlbné characteristics were
observed on different solid media. Potato dextrose agar
was the best for pathogen growth and sporulation.
Morpholagical characteristics of the pathogen warea
similar to those previously described for the epecies.
Ashwanikumar et al., (1989) they isolated 65 +Ffungal
spp. from 30 seed samples of mustard. The most of

sydonii, A. tewens and A.
production &61.9% were positive and éll aeed samples were
found ta be contaminated with aflatoxinogenic strains.
Shivpuri et al.,(1998) tested eighty— two Indian
mustard seed samples from nine agro—-climatic =zones of
Rajasthan, India and 16 fungal species were isclated and
effect was studied of these fungi on the qguantity and
quality of Indian mustard oill. Fusarium oxysporum,

Phomalingam {(Leplospheria maculans) and P. nsgbulosa
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reducéd. All the fungi caused an unpleasent odour in il

and changed the oil colour significantly.
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Churasia, (1992) isolated 44 species from the
seed of three varieties of Indian mustard. Out of them
the 12 species occuded frequently on all cultivars
{extrenaly borne) and 18 pathaogenic species were

L —) S = . o s s Vs g e S W Soe e e aame Smmom St

saraswati purensis was isolated for the first time from
Indian mustard seed.

Rakeshkumar gt al.,(1923) isclated 1& fungal and 3
bacteria species on leaf extract agar medium. They also
aobserved that Alternariz spp. wer= the mast abundant,
occurking on S0% of the seed.

Karona Vishnuvat and Kolte, (1993) studied ooepores
of Perenospora parasitica that occuﬁ%d on tha seed

LR PPt P - o — . e WAL} e sl W

surface and in the hypodermis of seed coat tissue in
tiransmitted in the non-systematic manner in sarson  and
toria at rate of 8.9 and B.4 % respectively but not in
Indian mustard. Infected seedling showed downy growth of
the Ffungus on the lower surface of the cotyledon,leaves
and upto 2-3 sussessive true lsaves., Further growth of
such seedlings appreared normal ,no hypertrophy of the
inflorescence and seed collected from such a plantg
showed no infection.
SEED TREATMENT

Winter and Huber, {1978) reported that seed

Q

treatment with 8.2%, benlate at 50 C for 25 min. was

effective against. Leptospharia maculans, Alternaria
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Chahal, (1981) reported that Alternaris brassicae in
mustard nesed to be controlled with fungicide sprays on
the field to obtain better quality, healtheir seed.

Rana and Tripathi,(1983) tested 19 Ffungicides,out
of them carbendazim, carboxin, thiophanate—~ methvyl,
captafol, Mancozeb and Agrasan—GN were effective at all
concentrations (B0.05, 8.1, 8.15 and B.2 % a.i.) against
Rhizoctonia bataticola (Macrophormina phaseglinpa) on

Bragsica Juncea. Seed treatment with 11 selected
fungicides showed that carbendazim,carhoxin and panoram
checked the disease completely under glass house
conditions. Seil drenches using these fungicides and
benomyl were also effective, but panoram was phytotoxic
at the high@ﬁb rate.

Dueck et al., (1983 report%d that a gingle
application of the benomyl and vinclozolin controlled
sclerotial stem rot on rapesesad éhen applied at 25%
bloom. The effective control by foliar application of
fungicideas indicateg that most infections were caused by

airborn ascaospores.

Ogilvy, (1984) reported that Alternaria brassicae
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to the seed treatment or sprays of fungicides.

Rawlinson et al.,(1984) tested five fungicides and
applied at different times, & single autumn spray of
benamyl or prochloroz at 8.5 kg a.i./ha consistently

decreased incidence and severity of the principal



disease, light leaf spot (Ezggmggezxza bragsicae) and
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some times decreased stem canker {Leptosphaeria
as awutumn Ffungicide spray waz more effective than a
spring one. A decreas®2 in P. brassica was detectable
upto 8 months after application. The autumn spray
maintained plant population density, increased leaf area
index dry matter, crop growth rate, earliness of
flowering and yield by upto B.4 gu/ha an autumn + spring
spray increased yiesld by upto 8.8% t/ha. Effects on
growth and vield were due to disease control and not due
to chemical stimulation. Fungicide effects were more
clearly reveal ed by crop growth and population
measurement than disease assessment based solely and
randomly selected plants. Triaclinefon sprayed on rape
stubble at high rata (1 kg a.i/ha) decresass incidence
and severety of P. brassica through out the growing
season of a subsequent rape crop, improving plant
population on density, growth, Fflowering and yield.
Electrostatically charged rotary atomizer and
conventional hydraulic spray applications wers egually
effective. A reduction to 1/4 in dose rate of prochloraz
and 108 fold reduction in the amount of water carrier
(125 g ai in 4.% lit/ha) when applied electrostatically
in autumn or autumn + spring had similar- effect on

dispase crop growth and yield to those ocbtained with &
canventional sprayer delivering 3508 g a.i. Prochloraz in

418 1lit/ha Fungicide, spraying time and methods of
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applications are discused in relation to epidemiology of
P. brassicag and L. maculans and the economics of
disease control.

Randhawa and Aulakh, (1984) reported that seed
treatment {of Indian mustard) at SB?C for 20 minubtes was
highly effective Iin controlling seed borne fungi
including Alternaria brassicae, the major pathogen of
cruciferous crops, without any pronounced effect on
germinability of the seed.

Bupta et al., {1985) reported that in field test with
6 Ffungicides against Alterngria brassicae, Difolaton
(captafol) (8.2 %) was highly effective when 4 sprays
were givnn‘at 1@ davys in{ﬁrval.

White gt gL.,(i?%ﬁ) reported studies of testing

compounds seped treatments for brassicae seedl ing

establishment, seed vigouwr-Pythium interaction with

various brassicas, brassica seed treatment agailnst
Septoria apicola. infection tests on rapeseed to detect
flterneria brassicae and Leptospbaria maculans, pea

snaking to control Phoma {(Plsospora) bhetae on red beet.

Mivrdha and Safa,{(1983) isolated seed-borne

fungus Alternaria brasseicae from 7.6 X of B4 mustard
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{Brassica campestris) seed samples and it was
assocliated with 2.89%4 of the total seed studied, 6.41% of
infected seed failed to germinates and 73.4i of seedlings
died after germination. Association of A, brassicaes with

surface cterilirzed intact seeds and seed coats and its

14



complete absence from dehusked grains indicat@tﬂ that
most infectinns were confined within sesd coats and
fungus is sesd-borne. A, brassicae associated with
mustard seed was controlled by Vitavax-200 (Carboxin),
Granosam M and Benlate {(benomvyl).

Chahal, (1@86) estimated vield losses dup to
Alternaria bLrassicae as 43.62Y in Brassica compestris
and 38.3&4% in Indian mustard, four sprays of Bacor,
Difolatan,Blitox, Dacoril or Dithane M—-45 controlled the
diseass and resulted in significant yield increase. The
best cost/benifit ratio was opbtained with copper
axychlouride applied four times starting when the crop
was 79 days old.

Kumudkumar and Singh, (1985) tested 2 fungicides
against Alternaria brassicae infection Iin mustard and
rapeseed, They concluded that . RBavistin (Carbendazim),
Difolatan (Captafol) (sach at 1.5g/lig seed) and Dithane
M—-45 (Mancozeb) (2g) sradicated the pathogen. Atleast 24
hours storage after treatment was needed for effective
control with Thiram. Scalking was mars efficient then
slurry treatment.

Saha, (1984} tested 18 fungicides against

-

Bhizoctonia solani infection in RM.He found Bavistin
(carbendazim) ,Brassicol (quintozene),Vitavax (carboxind,
Ziram and Caresan wet (Methoxvethyl mercury chloride)

performed best followed by Dithane 2Z-78 (zineb) and

Dithans M-45 {(mancazeb).

n



kumudhkumar and Singh, (1986) tested 18 fungicides
+0ﬁ7 seed treatment on seed germination, shoot and root
lenoth development and seedling and seed rot. All  were
effective thanm comtrol ,but Difomlatan (captafol),Vitavay
{carboxin) ,Dithane M-45 {mancozeb) and Ravistin
{carbendazim) performed best. Difolatan complretely
controlled seed rot. They zlso reported species of
Fugarium, Rhizoctonia and Alternaria (including A

braggicar and A. brassicicolal.
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Tripathi e
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al.,(1987) Jfound that Alterneria
brassicae of rape and mustard can be controlled with 4
sprays of captafol followesd by mancozeb 38 days after
sowing at 15 days interval-was the best combination for
maintaining & diaeasefkree crop.

Hatyabarta Maiti and Raoof, {1988) reported disease
of rapessed mustard {including Indian mustard)
(Bragssicae Jjunecal, « compestris var. Brown sSarson,
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ativa (E.

yellow sarson and toria and taramira [Eruca

vasican ) of viral, mycoplasmal, bacterial and fungal
prrigin, includino brief diagnostic symptoms and contrel
measu-es.

White and Ho, (1988) calculated emergence {rom
Brassica seed in sterilized sail and in sterilized soil
reincubated with Phythium gylyatium. The mean emergence

level of 23.9 %4 in the former compared favourably with

the known mean total viabllity of the seed lots 927.7 %.

oo oo e S Ko

v Sy amves o e borty Poe P - S M i G WO OOMD OSP Re S VS St



Indian mustard which was reduced by each of 10 {fungicides
tested. Ziram and Ceresan wet ({(Phenylmercury acetate)
completely inhibited growth. The second greatest growth

T —

reduction occuwed when Alterneria brassicas;uos treated
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with Dithine M—45% (Mancozeb) or Difolatam (Captafol) and
when J%f&gcggLigipﬂlg was treated with Dithine Z-78
(Zineb) or Mancozeb. In all cases increasing the
concentration of fungicide increased growth inhibition.
Kamat and Ralj=ndra Prasad, (1989) described the
ma jor 'fungal and bacterial dimeases affecting rapeseed
and Indian mustard in India and gave detsils of their
incidence=z 1life cycles and currently available control

MRABUIres.

Ansari and Khan, ((19980) evaluated in wvitro 18

Qnd foliar applications in the management of damping off
af seedling and blight of rape. In vitro Ditharne M—-43,
Dithane 2;78, Ziram, Difolatan—~B8, Rlitox-88 and Benlate
completely inhibited grawth of thas pathogen and wers
fungicidal in action. Thiram and Brestan—60, which also
caused total giraowth inmhibition,. were hawaver ,
fungistatic, Benlate (B.1%4) followed hy Dithane M-45 was
the best seed dressing for controlling damping off of
seedling. Dithane M-45 (8.2%4) followed by Dithane IZI-78
as a fpliar spray was most effective for controlling

blight and increasing the vield in field trials.

17



Fharbanda, (1992) evaluated several fungicides in
thea laboratory growth chamber and fleld as seed
treatment and foliar sprays for their protective and

curative action against black leg for rape (DBragsica
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Iprodine with Bennmyl,Thiabendazole and Tolclofos~
in agar plates.In the growth chamber Iprodine and
Prochloraz seed treatment effectively protected seedling
from infzction upto 21 davs after seedlings. In the
field test however, non of this seed treatment prevented
infection in seedling artifically inoculated with the
pathogen 15 days after seedlingg JTprodine or Prochloraz,
sprayed once either - four days bators foliage
inoculations or four days after stem inoculations with
l.e maculans in a growth chamber test, controlled ths

- — ——— -

diseases aignificantly. o

Risakesh Shah and Jain, (1993) isolated 16 fungi from
samples of the Indian mustard seed, using agar plate and
bottle test, the former giving the hetter results.
Reduction in germination was greatest in seed inoculated
with @Asperoillus flavus while Petnlla setifela caused

oban P s oo S S i o Sade s en e s e e

theimost emergence rot. Of 12 fungicides tested as s=seed
dressing on inoculated seed, Carboxin gave thes best
control of all the seed-borne fungi and highest

germination while Zineb was best far checking paost

emergence rot.
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CHAPTER 111

MATERIALS AND METHOD

3.1 Isplation :
The seed samples of rapeseed (Brassica gamﬁestris

l-inn.) and mustard {(Brassica Jjunces Linn.? OCv. Pusa-
Bold, B8eeta, TN-17 and MON-4@ were collected Ffrom
Department of Agronomy, M.A.U.,Farbhani.

An attempt was made to pick up those see=ds from the
mixture which appeared unhealthy. International rules
for seed testing (ISTAT were followed throughout the
studies. Four methods viz. Agar plate {(Musket,1948),
Blotter paper (De.Tempe, 1955) ,Mpist sand (Suryanarayana
and Bhombe, 1961) and Raolled towel (Deshkar and Khare,
1975) were followed for isclation of seed-borne fungi.

To isolate sxternal and intesrnal seed mycoflora
associated with the samples of rapeseed mustard, four

hundred seed of sach variety were selected at random and

tested for mycoflora as given below.

3.§.1 Agar Plate Method :

For isolation of internal seed-borne fungi two
hundred seeds of each variety viz. Pusa—-Bold, Serta, TN-
17 and MCN-68 were selected and surface sterilized by
dipping in 8.1 per cent mercurilc chloride solution for
to 2 minutes, then they were washed in three changes of
sterile water and then seeds were placed in petridish

containing potato dextrose agar (PDA). Similarly for
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isplation of external seed-borne fungi two hundred seeds
aof sach variety i.e. Pusa-Bold, Seeta, TN-17 and MCN-&@
was directly placed in petridishes containing sterile
potato dextrose agar media.All petridises wers incubated
at ZBDC + ioc. Petridishes were exposed for 12 hours to
ultraviolate 1light and 12 hours to dark. Dbservation
were recorded for the growth of different mycoflora with
the help of sterecbinocular microscope after 7 days, and
mycelial fragments wers transfered te potato dextrose

4

agpar slants for further studies. -~ o . L. ..

3.2.2 Blotter PFaper Method @

Three layers of blotter paper, size squivalent of
petridish were zscaked in sterile water and kept in the
petridish. Two hundred seeds of each variety i.e. Pusa-—
Bold, Sesta, TN-17 and MCN-6@ wsre selescled for
imoglation of internal seed-borne fungi. They were
surface sterilized by dipping in 8.1 per cent mercuric
chloride spolution for 1 to 2 minutes and washed in three
changes in sterile water. Then tuwentyfive seads  wera
placed equidistantly on three layers of moist blotter
paper in petridish., External seed-borne fungir were
izolated by placing two hundred seeds of each variety
directly on the thres layers of moist blotter paper in
petridish. All petridishes were incubated at EQGC + 10 Cc
and exposed to wltraviolet light and dark as described

in earlier method. Then seeds and seedlings wer e



examined after BRVEN days with stereonbinocul ar
microscone, the pesrcentage of individual seed mycoflora
was recorded and mycelial fragments were transfered to
potato dextrose agar slants for further séudies as and

when required, sterilied distilled water was added to

moisten the blotter paper. o < -wu "7 T O

-

-
s

<,

3.2.3 Rolled Towel Method :

A lot of two hundred seeds of each variety was
surface sterilized by dipping in 8.1 per cent mercuric
chloride =olution for 1 to 2 minutes then they were
washed in three changes of sterile water. One hundred
seeds were placed on molst towel paper and covered with
polythena paper and ralled carefully avaiding
disturbance of the seeds from their place. A second 1lot
af two hundred seeds of gach varisty was directly placed
on moist towel paper and covered with polythene paper
and rolled caréfully. The rolled tow=l paper werse kept
in =slanting position along the wall on laboratory tables
and incubated at 2800 + lnC. After 7 days, the seeds and
seed] ings were examined with sterecbinocular microscope,
the percantage of individual s=zed mycoflora was recorded
and mycelial fragments were transfered to PDA slants for

further studies..or 2aul - peoageviEs et Saties  WNey LG 8

3.2.4 Moist Sand Method :
For the isolation of internal seed-borne fungi two

hundred seeds of each variety were surface sterilized by
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dipping in 8.1 per cent mercuric chloride solution for 1
to 2 minute and washed in three changes of sterile
water. Then one hundred seseds were placed in big glass
petriplate containing sterilized moist sand. Similarly
for the isclation of external seed-borne fungi two
hundred seeds of each variety were directly placed 1in
big petriplate containing sterilized moist sand. Then
these petriplates were incubated at ZBQ c 1O C
temperature in a chamber specially designed with
arrangement of 12/12 hour light and darkness cycle. Four
hundred seeds were examined and observation were recorded
after 7 days for the development of fungi on seeds. As
and when required, sterilized distilled water was -added
to moisten sand. The result of which are given in Table

Nea.l tm 4.

3.3 Pathogenicity :

All cultures were brought inteo pure form following
hypal tip method and grown on PDA slants.One hundred
apparently healthy seeds of four varieties viz.PFPusa-Bold,
Seeta, TN~17 and MCN-460 were surface sterilized in 2.1
per cent mercuric chloride solution for 1.5 to 2 minutes
and then waghed in thres changes of sterile water. All
seeds  were rolled on actively sporulating cultures and
ware placed on moist blotier paper.The material was
incubated at EBDC + lnC and exuposed to 12 hours dark and

12 hours light. Observations were recorded after 7 days

for normal and abnormal seedling and were continued upto
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15 days. The culture of the fungus was identical with
original culture. Reisclation was made and same cultures

were used throughtout the :DuﬂSE of experimentation.

3.4 Evaluation of efficacy of different fungicides :

For evaluation of efficacy of six fungicides
viz.Thiram,Carbendazim (Bavistin}),Thiram + Carbendazim,
Mancozeb (Dithane M-45) ,Captan, Captafol]l were used. Five
hundired grams healthy seeds of sach varisty i.e. Pusa-
Bold, Beeta, TN-17 and MCN-68 was selected and divided
into seven lots. B8ix lots were treated by dry seed
treatment with Thiram, Carbendazim, Thiram +
Carbendazim, Mancozeb, Captan, Captafol. Seventh lot was
kept as untreated control. Then these seed samples were
stored in cloth bags at room temperaturse ( 24°D to SEQC)
in the laboratory.These seed samples were tesgted further
for seed mycoflora, seed germination, seedling vigour
index* keeping an interval of 30 days by following

blotter paper method, moist sand method and rolled towel

method upto 188 days.

| ¥ Vigour Index = Bermination % u (Root + Shoot length in cm) |

3.5 Sensitivity of Fusarium moniliforme 3

Six Fungicides viz. Thiram, Carbendazim, Thiram -+
Carbendazim, Mancozeb, Captan, Captaftol at the rate of 3
gm/1lit of water were used for this study. Thas fungicides
were placed in conical flasks containing warm PDA,

shaked throughly and poured in sterilized petridishes
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(20 ml per petridish). The =zeeds of each variety was

ralled o actively growing culture of Fusarium

moniliforme and placed in petridishes contsining FPDA

with fungicides. The effect of each fungicide was

ahsaerved. Colony diameter was measured after inoculation
o n

of plates for nearly 48 hours at 28 C + 1 C in the dark.

Inhibition percentaga was calculalted by following

formul a

Inhibition % = Diameter of colony of test pathogen
in cantral - Diamsker of test pathogen
in seed treatment
Diameter of colony of test pathogen
in control



Table T A 1

Details of fungicides used in the study.

Common Trade Chemical Manufactured
name product name by
uged
Thiram Hexathir Tetramethylthiuram Bharat Pulwvarsi»
disulfide or bhis (dime- Mills Pvt.Ltd.
thyl—-thio carbamoyl) Bambay.
disulphide.
Carbendazim Bavistin Methyl 1H-benzimidazole BASF India Ltd.
- 2 - vy 1 carbamate Bombay .
Mancozeb Dithane Manganes=2 sthylen Indofil Chemica
M-45 - ghisdithiocarbamate Company,Bombay.
plus Zinc
Captan Orthocide N~ (trichloromethyl thio)— Rallis India Lt
4~ Cyclohexens -1 ,2- Bombay.
dicarboximide
Captafol Difolatan Cis—N—-(1,1,2,2-tetra Rallis India Lt
chloroethylthio)—4< Bombay.
cyclohexene—1,2-dicar-
boximide
Table 3 B 1 The fungicidal seed treatmant rapeseed musitard seed.
Crop Fungicides/ Rate of application to seeds
treatments
Method of application - Dry
Rapesead Thiram I3 gm/kg seed
Mustard
; Carbendazim 3 gm/kg =seed
Thiram + Carbendazim 32 gm/kg seed
Mancozeh 3 agm/kg seed
Captan 3 gm/kg seed
Captafol 2 am/kg seed
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CHAPTER 1V
RESULTS
4.1.1 Isolation of mycoflora from rapesead—msustard
seeds (Brassica juncea (Zein and Loss):
The results given in table 1 to 4 indicate that the
fungi isolated by agar plate, blotter paper,rolled towel

and mpoist sand (Fig.l1l) were Fusarium moniliforme,
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spergillus flavus, Macrophomina phaseolipa, Aspergillus
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rapeseed —-mustard Cv.Pusa-Bold, Seeta, TN-17 and MCN-40
seeds.

All the methods vielded more or leszs the same set of
sged mycoflora. The result in Table 1 to 4 indicate that
the seed mycoflora per centage was maximum in
unsterilized seeds than sterilized seeds in all the
cultivars.It was also observed that seed mycoflora per
centage was maximum in agar plate method as compared to
blotter paper, rolled towel paper and moist sand methods
in sterilized and unsterilized seeds in Pusa—-Bold,
Seeta,TN~17 ,MCN-68. The total seed mycoflora was found
less in all the methods in Pusa-Bold as compa'red to

S8eeta, TN-17,MCN-6B. The fungi Fusarium @oniliforme,

e e S v At

In general it was observed that agar plate method
is superior than all other methods in vyielding more

number of fungi from the rapeseed-mustard.
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Table 1 : Percentage of mycoflora isolated fros sterilized and omsteriled rapeseed sustard seeds Cv.
Pusa-Bold by various methods.

Sr. Fungi isolated figar Plate Blotter Paper Rolled Towel Hoist Sand
“ﬂu """""""" -
§8§ ggs §§ uss 8 - 58 Ugs

1, Fusariua spniliforae 5.3 1.47 L6 63 18 LR .8 5.00
2 fisperigillus flavys 4,57 6.08 3.33 5.0 5w 7.3 3.00 5.00
3. Macrophopina phasenlipa 5.88 7.47 .00 6,08 .00 h47 4.0 5,33
4, Asperigilius niger 533 .67 4.67 t.08 3.67 633 3.0 5.33
5 Alterperia glterpata b.67 7.87 3.67 1.67 .M L0 4.88 4,67
6. furyularia lunata 4,80 .89 3.M 3.67 28 3.3 3.0 4.47
8.E.¢ .36 0.4 8.59 8.62 8.4 B.45 8.5 8.47

L.D.+ P = 0.85) 1.45 1.44 1.87 1.9 .92 2.M .71 1.49

Note : 8 § - Sterilized seed, U 8§ § - Unsterilized seed

Table 2 1 Percentage of aycoflora isolated fros sterilized and unsteriled rapeseed mustard seeds Cv.Seeta by

various sethods.
8r. Fungi isolated fAgar Plate Blotter Paper Rolled Towel Mpist Sand
No. e e
88 iss§ 58 BS8S§ 58 Bs8s §8 UB§
1. Fusarius goniliforse 7.33 8.67 5.08 7.8 5.47 7.44 5.08 7.87
2 fAsperigillug flavus 6.80 B.B8 4.33 b.67 .B 547 5.88 6.87
3. Nacroohosina phaseolipa 1.3 9.33 5.88 .67 533 7.m 4.88 5.67
4 Asperinillus niger 4.99 1.33 5.67 7.88 B 7.m 4.33 6.33
3 Alterneria altprnata 1.08 9.88 8,87 7.67 53 1.0 5.67 7.67
b, Curvularia lunata 5.67 1.67 4,88 .67 588 b.67 3.33 5.67
5.E.% B.55 8.48 8.33 p.54 .35 bW 2.58 8.57
£.D.% {P = 8.83) 1.75 2,82 £.83 1.73 .74 L.79 1.58 1.60

Note : § & - Sterilized seed, U 8§ § - Unsterilized seed
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Table 3 1 Percentage of sycoflora isolated from sterilized and unsteriled rapeseed mustard seeds Cv. MON-68 by

various sethods.

8. Fungl isolated Agar Plate Blotter Paper Rolled Towel Nopist Sand
No. e
58 Bss §8 0 5§ Hgs 58 B&S§

1. Fusarius sgniliforse 7.8 8.33 6,33 7.33 b.80  7.47 5.33 7.08
2, fsperigillus flavus 6.09 1.67 b.08 7.67 .8 7.09 488 600
3. Bacrophosina phaseoling 5.67 7.88 5.08 7.08 3467 1.8 5.33 6.67
4, Asperigillus niger 4,33 1.33 3.60 b7 .00 b6.08 4.47 b.67
S Alterperia alternata 7.88 8.33 488 6.09 553 7.8 3.67 S.67
6. Eurvularia lupata 6.67 1.67 3.66 4.0 .08 7.08 4.33 6.33
8.E.¢ .61 6.42 8.59 B.54 B.es  B.H B.69 8.39

E.D.¢ (P = 0.85) 1.93 1.3t 1.8 .89 2.87 L5 2.19 1.87

Note : 3 § ~ Sterilized seed, U § 5 - Unsterilized seed

Table 4 1 Percentage of aycoflora isnolated fros sterilized and unsteriled rapeseed sustard seeds Cv.TN-17 by

various sethods.

Br. Fungi isolated Agar Plate Blotter Paper Rolled Towel Hoist Sand
No. e
58§ is8 58 Bs8§ 58 Bgs 58 U§ 5
1. Fusarius sopiliforse 4.33 7.47 5.33 1.3 4,88 5.47 2.33 5.88
2. fsperinillus flavus 533 .33 433 6.88 .0 7.8 3.33 5.08
% Macrophpaina phaseclina .33 7.88 5.08 b67 5.M8 5.7 4.8 608
4. Asperigillus niger 6.88 .33 5.87 1.67 .67 .38 3.8 a3
5 Alterneria alternata 5.3 8.88 5,33 1.3 .08 6.0 3.08 J.67
b, Curyularia lupata .33 5.87 3.3 5,67 23 5w 4.08 .98
B.E.+ 8.54 2.38 8.58 .44 .53 84 8.55 8.7
E.D.t P = 0.83) 1.72 1.98 1.82 1.58 .66 1.55 L.75 2.3

Note : 8 5 - Sterilized seed, 1) § § - Unsterilized seed
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Table 5 : Response of rapeseed mustard to Fusarium poniliforme

inoculation and seed treatment with fungicides.

*
Sr. Fungicide Variaety Germination % Mortality %
No. * %
(15 DAP) (1S DAF)
Pre FPost
i. Thiram Pusa-Bold 80 14 &
(2.5 g/kg) Serta 78 17 5
MCN-6@ 78 16 &
TN—-17 77 i8 5
2. Carbandazim Pusa-Bold 71 20 9
(2.5 g/hg) Seata 70 20 1@
MCN-&6B &9 22 <
TN—-17 &HF 28 11
. Thiram + FPusa—Bold 81 = 7
Carbandazim Seeta 8a 14 &
(2.5 g/kg) MCN-68 78 18 4
TN-17 79 28 9
4., Dithange M-45 Fusa—~EBold. 77 14 2
{2.5 g/kg) Seeta 74 i= 3
MOMN—-68 75 18 7
TN=-17 73 17 1@
Siu Captan Fusa—EBold 76 14 i@
(2.9 g/kg) Sesta 75 146 ?
MCN—-&08 73 14 13
TN-17 71 i9 1@
6. Captafol Fusa—-Bold 74 20 &
(2.5 g/kqg) Seeta ) 73 18 g
MON—-&68 72 17 11
TN=-17 71 22 7
7. Control Pusa—Bold &4 24 12
{Untreated) Seeta 62 23 15
MCN—-56@ . &0 = 15
TN—-17 &0 26 14

vy asas sesse s -

* Based on four hundred sesds in each treatment.

*x DAP =

Days after planting.
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The identification of fungi isplated from
rapeseed—-mustard cv.Pusa—-Bold,Seseta,TN-17 ,MCN-608 seeds
were done on the basis of cultural and morphological
characters which wag also canfirmed by seniar
Mycologist,I.f.R.I., New Dehli - 118012. The 1list of
fungi is given -below:

1. Fugarium moniliforme Bheldon (Fig.1)
2.Aspergillus flavus (Link) ex.Fries (Fig.2)
3. Macrophomina phaseolina (Tassi) Boid (Fig.3®)

4. fAspergillus niger Van Tiegh (Fig.4)
S.Alternaria alterpata (Fr.) Keissler (Fig.3)
6. Curvularia lunata (Fig.é)
4.2.1 Interactions between fungicides and cultivars
under Fusarium monjliforee inoculation condition in
rapesesd-mustard.

The seeds of rapeseed mustard cv.Pusa-Bold,
Seeta, TN-17,MCN-48 were treated with seed dressing
fungicides (Thiram,Carbendazim, Thiram + Carbendazim,
Mancozeb ,Captan,Captafol) keeping untreated control.
Then these treated and untreated seeds were rolled on
actively growing culture of Fusariup moeniliforme ™ and
sown on sterilized agar media plate. The result given
in Table S indicated that all chemical improved the
germination and reduced the mortality in rapeseed
mustard cv.Pusa-Bpld, Beeta, TN-17 and MCN-68. Thiram
and Thiram + Carbendazim improved maximum germination

percentage than other fungicides and less pre and post

emergence mort.ality.
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4.35.1 Effect of fungicidal seed treatment during the
storage period on germination, vigour index and seed
mycoflora in rapeseed mustard.

The seeds of rapeseed mustard Cv. Pusa-Bold, SBeeta,
TN~17 and MCON-4B were used for study. The first lot of
sead of each cultivar was treated with éix aped dressing
Afungicides viz: Thiram, Carbendazim, Thiram +
Carbendazim, Mancozeb, Captan, Captafol at the rate of
3.8 g/kg seed as a dry seed treatment. The second lot of
the seeds of each cultivar was kept as untreated control.
These lots were stored under ambient conditions for 180
days in cloth bags. The molisture percentage was 7 at the
timr of storage. The zssed samples of sach cultivar ware
tested for germination, vigowr index and seed mycoflora
at monthly intervals by blotter paper method, rolled
towel method and moist =and method.

The data in Table No. & to 8 indicate that there
was gignificant reduction in germination percentage,
vigowr index and increase in sesd oycoflora after b6
months of storage in Pusa-Bold in blotter paper, olled
towel and moist sand methods.

In blotter paper method the germination percentage
was decreased from 88.2 to 79.5, vigour index was also
decreased from 821 to 729 .and seed mycoflora was
increased from 2.82 to 5.@5.

In raolled towel method the germination and wvigour

@ndex were decrsased from 20.5 to 78. 228




respectively and seed mycoflora was increased from 3.65
to S5.10.

In moist sand method germination and vigowr index
were decreased Ffrom 21.2 to 80.4 and 1024 to 904
respectively and seed mycoflora was increased from 3I.95
to 4.97 in 6 months storage period.

It maintained certifications standards of
germination (78%) upto 18@ days in &11 the msthods.

It was concluded that the germinastion percentage
and vigour index was maximum and less seed mycoflora in
moist sand method as nompa{red to blotter and rolled
towel method in Pusa-Bold cﬁltivar.

4.3.2 Effect of individual fungicide on germination,
;ignur index and seed mycoflora.

The seed germination percentage and vigour index
were significamtly superior in Thiram + Carbendazim and
Thiram than other fungicidal seed treatment and
untreated control in blotter paper, rolled towel and
moist sand method and also =eed mycoflora WAE
significantly less i the same fungicidal seed treatment
in all the methods. All the fungicidal seed treatments
incrpase the germination percentage, vigow index and
decreased seed mycoflora than untreated caﬁtrni in all

the methods (Tahle & to 8).

-
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Table 6 1 Effect of fungicidal seed treatment during the

storage

period on Germination,

Index

and Seed

Mycoflora in mustard Cv. Pusa-Bold by Blotter paper method.

Sr. Period in Germination Vigour Seed
Ng. days (P} % Index Mycoflora
;;?~—“”——;*_— . B8.2 821"’— .82
3@ B8.0 B2 3.94
1] 84.4 792 4,22
Ga 84.7 777 4.4646
120 82.4 759 4.7@
15a B8l.1 744 4.87
180 79.5 729 5.8%5
5.E.+ @.55 2.25 2.81
C.D.+ 1.54 6.25 B.04
Fa. Eungicids
Thiram B7.3 819 X.87
Carbandazim 78.8 723 S5.14
Thiram + Carbefdazim 89.8 835 3. 61
Dithane M-43 : T 86.9 794 4.20
Captan BS5. 4 783 4.4%
Captafol 83.9 77a 4,460
Control 76.9 785 4.07
S.E.+ a8.55 2.25 2.081
C.D.+ 1.54 5. 25 @. 04
intraction
FlL &« P x F
F2 S.E.+ 1.47 5.98 B.04
C.Du+ (P=0 4.07 16.53 2.1
{NS) (NB) (NS)

Note ¢ P = Period, F= Fungicide,
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Table 7 : Effect of fungicidal seed treatment during the
storage pericd on Germination, Vigour Index and Seed

Mycoflora in mustard Cv. Pusa-Bold by Rolled Towel method.

- —— - - - - — - g o

Sr. Period in Bermination Vigour SBeed
No. days (F) 4 Index Mycaflora
;;?‘“'“”“; ~~~~~~~~~~~~~~~~~~~ 9ﬂt;_ - 58 ) 3.;;”_
3@ 89.1 936 5.88
6@ 87.4 920 4,035
2@ 83.7 906 4,35
12@ 83.6 881 4,62
158 82.0 861 4.78
18@ 78.9 gee 5.1@
5.E.+ .38 4.76 .04
C.D. % 1.06 13.19 @.11
Fa. Fungicide (F)
Thiram B87.8 944 3.76
Carbandazim 80.8 849 4,92
Thiram + Carbgndazim ?1.1 957 Z.59
Dithans M-45 az.8 22 4.09
Captan g6.8 ?R7 4,23
Captafol 84.8 891 4.454
Control 76.4 8p2 S. 25
S.E.+ 2.38 4,74 2.24
C.D.* 1.86 13.19 @.11

S e et et e oSl e P94 B

FiI « P x F
F2 S.E.+ 1.81 12.59 B.18
C.D.+ (F=0.03) 2,80 34.89 2.8
{(NB) {NB) '

Note § P = Period, F= Fungiride,
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Table 8 : Effect of fungicidal seed treatment during the
storage period on Bermination, Vigour Index and Seed

Mycoflaora in mustard Cv. Pusa—-Bold by Moist Sand method.

51 . Period in Bermination Vigour Seed

No. days (P) % Index Mycoflora
;;. i} ) 91.2 1026 3.55
32 8.7 1010 3.78
&0 88.9 95 © 4.00
k4 86.3 271 4.27
120 84.3 249 4.53
150 B82.3 728 4.77
180 80.4 . 904 4.97
8.E.+ 2.21 2.53 B.03
C.D.% D.59 7.82 0.088
F2. Fungicide (F)
Thiram 0.3 1216 3.72
Carbandazim 82.1 27 4.79
Thiram + Carb@ndazim 91.6 1833 2. 51
Dithane M-45 88. 1 992 4.04
Captan 87.0 979 4,20
Captafol g5.3 &1 4,21
Control 78.08 878 5.20
S.E.* Q.Ei 2.53 @.83
C.D.+ B.59 7.82 .06
Igtra:timn

o e e s e e e e G e

F1lx P xF

F2 S.E.* @2.57 b 6F @.27
C.D.+ (P=0.05) 1.57 18.56 B.20
(NE) (NE)

Note 3 P = Period, F= Fungicide,
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4.3.3 Seed mycoflora as influenced by period into
fungicides in Pusa—Bold in rolled towel method and sand
method.

In storage period stuides for 6 months in Pusa-Rold
germination and vigour index was non—significant in  the
interaction between period into fungicides in rolled
towsl and moist sand method. But seed mycoflora was
gignificantly superior in the interaction between period
into fungicides in rolled towel and moist sand (Table <9
and 1. The seed mycoflora was less in  Thiram -+
Carbandazim and Thiram than other fungicidal seead

treatment in rolled towel and sand method.
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Table 9 3 Seed mycoflora influenced by period into fungicides in Cv. Pusa-Bold by Rolled Tosel sethed.

Treateent —) Thiram  Carbandazia Thiraa + Carbandazia  Dithane M-45  Captan  Captafol Control
Period |
? 3.0 4.45 2.80 3.38 3.4 3.88 4,88
k() 3.38 4.68 3.05 3.5 3.75 3.95 4.88
0 4 48 3,15 3.78 39 LB 5
% 3.00 8,9 3.5 4,24 5,28 4,59 5.38
128 4,85 3.15 3.95 .45 4.55 4,85 5,95
158 52 5.15 4,15 4,68 .88 4.9 5.65
160 4.60 5.38 43 4,85 3.0 %15 6,39
S.E + - 218
C.h. + - &.28
{P =0.89
Table 1B : Seed eycoflora influenced by period into fungicides in Cv. Pusa-Bold by Moist Sand method.
Treateent —-» Thiran Carbandazia Thiram + Carbandazia Dithane M-43 Laptan Laptafol Control
periad t
s 3.85 .25 2,45 3.15 3.3 3.68 4.88
k] 3.10 4,49 2.95 3.5 L 3.95 4,85
8 3.38 4,65 .1 3.70 3.9 42 4.95
9% 3.68 4.88 3.55 4,85 .3 4,58 5.15
128 182 5.00 3.85 4,48 4,45 4,78 5.3
158 4,35 5.15 4.15 4,68 4.78 4.9 5.53
188 5,45 3.3 .3 4.83 4.95 5.8 5.85
S.E + - 897
£h ¢+ - 020
(P = 0.85)
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4.3.4 Effect of fungicidal seed treatment during the
storage period on germination, vigour index and seed
mycoflora in rapeseed mustard Cv. Seeta.

The data in Table No.ll to 13 indicated that thers
was significant reduction in germination percentage from
88.6 to 77.3 in blotter paper, 89.4 to 779.1 in rolled
towle paper and 980.4 to 77.8 in moist sand. It also
indicated that the vigour index was decreased from 826
to 727 in blotter paper, 908 to BRI in rolled towel
paper and 1028 to 987 in moist sand. The seed mycoflora
was siznificantly increased from 3.94 to 5.88 in blotter
paper, 3.82 to 5.10 in rolled towel and 3.6 to 5.82 in
moist sand method in Seeta after the 6 months storage
period. It maintained certification standards of
germination (73%X) upto 6 months in all the methods.

It wes also concluded that the germination and vigour
index were maximum with less seed mycoflora in mpist
sand method as compared to blotter paper and rolled
towel method in Beeta cultivar.

4.3.5 Effect of individual fungicides on germination,
vigour index -and seed mycoflora.

The ger%inatiun percentage and vigour index were
significantly higher in Thiram + Carbaendazim followed by
Thiram than other fungicidal seed treatmant and
untreated control in blotter paper, rolled towel and
molist sand method. It was also observed that the seed
mycoflora was alsn less in the same fungicidal sead

treatmznt in all ths methods (Table 11 to 13).
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Table 11 : Effect of fungicidal seed treatment during the
storage period on Germination, Vigour Index and Seed

Mycaflora in mustard Cv. Seeta by Elotter paper method.

o ——— S >~ " D" e S o Pt s S et —— - —

Br. Period in Germination Vigour Seed
No. days () % Index Mycoflora
Fi. @ 7 es.s  mme  z.ea
38 87.8 818 4.1%9
&0 85.1 796 4,42
98 83.3 779 4. 64
120 81.1 738 4.87
150 79a.1 744 S5.@8
180 77.3 727 5.24
S.E.+ B.13 3.47 @.03
C.D.+ 2.35 F.62 @2.08
F2. Eungicide (F)
Thiram 87.5 823 4.12
Carbgndazim 79.0 744 S5.10
Thiram + Carbendacim 87.6 842 .83
Vithane M-45 84.7 791 4.49
Captan BE.3 777 4.65
Captafol 81.8 744 4.8
Control 75.7 787 S5.42
S.E.* @.13 I.47 @.a83
C.D.% B.03 7.62 2.083

i s 4uThe ot S e s e it S

Fl x H
F2 B.E.+ B. X4 .19 2.87
C.D.+ (P=@.0%) .93 25.47 a.=21

Note : P = Period, F= Fungicide,
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Table 12 : Effect of fungicidal seed treatment during the
storage period on Sarmination, Vigour Index and Seed

Mycoflora in mustard Cv. Seeta by Raolled Towel method.

- sy

8r. Period in Germination Vigour Beed
Na. days (P % Index . Mycoflora
;I. m~~ - 89.4 9B;* ;T;; —————
38 B8.1 8794 4.81
&0 o 86.6 879 4.29
4 84.4 8BS7 4.52
120 81.9 832 4.82
150 80.7 820 4.95
180 79.1 8a3 5.10
5.E.% B.07 8. 6% 2.83
C.D.+ B.18 1.92 - .09
F2.  FEungicide (F)
Thiram 8B.6 | F08 3.98
Carbandazim 8@.1 - 814 5.07
Thiram + Carbandazim F@. 1 15 S« 74
Dithane M-45 84.0 873 1.35
Captan ' B85.3 867 4.4Q
Captafol 83.8 851 4.58
Control 76.8 772 S5.44
S.E.+ @.07 .49 @.0%3
C.D.+ @.18 1.92 .87
intraction
Fi » P xuF
Fz 8.E.+ B.18 1.84 2.09
C.D.t (FP=0.05) 0.47 5.89 @.28

Note ¢+ P = Period, F= Fungicide,
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Table 13 : Effect of fungicidal seed treatment during the

v

Index

and Seed

Vigowr
Index

1013
QZ2

1@a38
989
971
953
864
5.85

16.25

15. 51
42.99
(NS)

" o o § o o st

Seed
Mycoflora

3.86
4.9
4.39
4.472
4 .85
S.82
.02

@.a6

3. 47
4.12
4,33
4.82
5.39

@.a2

storage pericd on GBermination, Vigour
Mycoflora in mustard Cv. Seeta by Moist Sand method.
;;:**—;;;;;;-;; ————————————— Berminati;n
No. days (P) %
F. @ oa.a  iaz8  z.ed
2 ge.z
&2 87.4
4% B84.0
120 83.6
150 81.4
180@ 79.8
B.E.+ B.49
C.D.+ 1.36
F2. Eungicide (F}
Thiram 8.2
Carb@ndazim 8l.1
Thiram + Carb@ndacim 71.8
Dithane M-45 87.6
Captan 86.0
Captafol 83.1
Control 7641
S.E.+ .49
CuD.+ 1.36
Intraction
Fi v P x F
F2 S.E.+ 1.29
C.D.+ (P=0.05) 3.59
(NS)
Notes ¢ P = Period, F= Fungicide,
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£.3.6 Bermination, vigour index and seed mycoflora as
influenced by period into fungicides in rapeseed mustard
Cv. Seeta in blotter paper and rolled towel papér method.

In storage period of 6 months in Sseta (Tablz 14 to
1®) indicated that germinatinn; vigowr indest and seed
mycaflora were significantly superior in the intsraction
between period into fungicides in blotter paper and
iralled towel paper. The éermination parcentage and
vigour index was higher in Thiram + Carbend@zim followed
by Thiram than other fungicidal treatments. It was also
obhserved that the serd mycoflora was less in Thiram +
Carb@ndazim and Thiram seed treatment in blotter paper

and rolled towel paper also.

4,3.7 Seed mycoflora as influenced by periocd into
fungicides in 8eeta in moist sand method.

In storage period of & months in Seeta germination
and vigour index was non-significant in the interaction
between period inteo fungicide. The seed mycoflora was
significantly reduced in Thiram + Carb@ndazim and Thiram
than other fungicidal sesd treatméent and untreated

control {(Table 2@).
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Table 14 : Bermination influenced by period into fungicides in Cv. Seeta by Blotter paper sethed.

Treatpent —» Thiraa Carbéndazin Thiran + Carb@ndazin Dithane N-43 Captan Captafol  Control
period
B 92.8 8.5 94.5 9.8 98.5 88.5 8.2

3 1.5 83.8 3.5 B8.5 7.5 8.8 79.0
b8 89.5 8.5 1.3 87.5 88.5 B4.3 78.3
% 87.5 7%.8 B%.5 B8.5 B4.S 82.5 735
128 5.8 7.8 8.5 82.5 1.9 88.2 74.8
150 ‘84.8 75.5 B3.8 Bl.8 79.8 76.3 72,5
188 83.8 4.2 84.5 78.5 5.3 75.8 1.8
5.6t - .34
LD+ - 8.9
{P=0.85

Table 15 s Vigour index influenced by period into fungicides in Cv. Seeta by Blotter paper sethod.

Treataent --} Thiras farbepdazim Thiram + Carbéndazin Dithane ¥-43 Captan Captafol Control

Period |

8 Bse 79 883 837 841 827 748

3 835 818 874 827 818 8R4 73
) 839 753 B35 818 794 785 729
9% 817 838 B35 894 798 it 705
128 794 e 827 m Iy 748 691
158 785 m 829 762 738 713 478
160 Bi8 & 798 729 785 781 b&4

.6 + - 9.19

C-D. f - 25-47
(P = 9,83




Table 16 : Seed aycoflora influenced by period into fungicides in Cv. Seeta by Blotter paper method,

Treataent --} Thiras Carbandazia Thiran + Carbendazia Dithane ¥-45 Captan Captafol  Control

Periat ¢
a 3.48 4,48 3.8 3.08 3.75 4,85 5.0
30 3.3 4.80 3.23 4.05 4.28 4.48 315
& 3.98 3.88 3.58 4,2 4,55 4,65 5.15
% 4,28 5.15 3.9 4,55 4,60 485 5.48
124 4.43 3.3 4.8 4,58 4,95 5.80 5.55
158 4,45 5.55 4,55 4,9 3.15 3.25 5.75
198 4.96 5.5 4,68 5.15 5.33 3,45 5.95
8.E ¢+ - W
Lo ¢+ - 82
{P = g.83)

Table 17 : Bersination influenced by period into fungicides in Ov. Seeta by Rolled Towel aethod.

Treataent --% Thirae Carbndazin Thiras + Carbéndazis Dithane N-45 Captan Captafol  Control

Period |

8 93.8 8.8 2%.0 .0 91.5 89.5 1.2

® 52.9 83.8 9%5.0 89.8 %.8 B7.8 82.9
42 91.8 a2.8 9.8 8.0 8.0 86.8 78.8
% 88.8 BB 9.8 Bs.8 B3.9 B4.5 75.8
120 86.5 7.8 87.% 4.0 2.2 81.¢ 74.8
158 86.0 77.8 85.9 83.8 81.8 ge.8 72.8
188 B4.0 74.8 8.0 Bi.8 8.8 78.5 71.8
5.E t - .18
LD + - 8.47

{P = 3.83)




Table 1B : Vigour index influenced by period into fungicides in Cv. Seeta by Rolled Towel methed.

z

Thiras + Carbéndazim

Treataent --} Thiran Carbgndazia Dithane N-45 [Cantan Captafol  Control
Period
# 943 843 965 924 929 989 823
38 935 B43 265 994 914 B9 813
8 924 833 945 894 894 873 792
9 894 823 914 873 B&3 838 772
128 879 882 Ba4 833 833 822 752
150 874 782 874 B43 22 813 731
108 s 782 863 823 B3 97 72
5.E ¢+ - 1.84
Lh + - 5.9
{P =885 .
Table 19 : Seed sycoflora influenced by period into fungicides in Cv. Seeta by Rolled Towel sethed.
Treataeat -~} Thiras Carbﬂimazm Thiras + hrqéndazin Dithane M-45 Captan Captafol Control
Period 1
8 3.38 4,55 2,93 3.69 3.5 3.85 4,95
3 3.48 4.8 2.95 3.95 3.80 420 3.00
69 3.65 4.85 3.3 4,15 4.15 4,48 5.595
9% 4,13 .95 3.09 4,35 4.5 4.60 5.38
124 4,35 8.15 L2 4,65 4,83 4,95 3,35
138 4.4 3.3 4.4 4.88 4,93 5.0 5.88
188 4.65 5.3 L35 L9 5.0 5.18 5.9
8E + - 8.089
£+ - 2.5
(P = 0.83)
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Table 28 : Swed aycoflora intluenced by period into fungicides in Cv. Beeta by Noist sand method.

Treatsent - Thirza Cart@odazin Thiras + Carbéndazia Dithane M-45 Captan Laptafol  Contrsl
Pertod
B 3.10 4,48 2,68 3.38 3.40 3,80 4.85
i 3.18 4,463 2.9 3.65 3.08 3.95 0.8
) 338 5,88 2.9 3.8 £%5 &M 515
98 3.0 5.8 3.38 L A 4,38 4,55 5,45
128 4.85 5.15 3.88 4,48 4,40 4.08 5.55
150 4,23 3.58 4.28 8,65 4.80 508 5.88
1qe 4,55 5.38 4,40 4.85 4.95 3.15 5.95
B.E ¢+ - 8.8
L0+ - B.I5
=085

3



4,3.8 Effect of fungicidal seed treatment during the
storage period on germination vigour index and seed
mycoflora in rapeseed mustard Cv. PCN-60.

The data in Table 21 to 23 indicatad that there was
significant reduction in germination percentage from
88.2 to 76.1 in blotter paper 89 to 76.8 in rolled towel
and %8 to 78B.4 in moist sand. Vigour index was also
decreased from 821 to 789 in blotter paper, 1807 to 875
in rolled towel paper and 1090 to 958 in moist =sand
method. The seed mycaflora was increased from 4.81 +to
5.75 in blotter peper, 3.85 to 5.79 in rolled towel
paper and 3.76 to 5.20 in moist sand method in  MCON-6@
after the & months storage period.

It maintained certification standards for
germination upto & months in all the methods.

It was concluded that the germination and vigour
index were maximum with less seed mycoflora in moist
saAd as compaired to blotter paper and rolled towel
paper method.

4,.%.9 Effect of individual fungicide on germination,
vigour index and seed mycoflora in MCN-68.

The germination percentage and vigour index were
significantly higher in Thiram + Carb@ndazim fallowed by
Thiram than nthef fungicidal seed treatment and
untereated control in blotter paper, rolled towel and
moicst sand method. Seed mycoflora was also less in the
sam2 fungicidal sged treatment in all the methods {(Table

21 to 2.
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Table 21 : Effect of fungicidal seed treatment during the

storage

period on Boramination,

Sr. Period in Germination
No. days (F) A
;1. 'm ) g8.2
30 B6.8
&8 84.2
20 BR.6
120 80. 4
150 77.8
180 7é.1
8.E.* B.@87
C.D.+ ?.81
F2. Fungicide (F)
Thiram 86.8
Carbandazim 78.8
Thiram + Carb@ndazim 89.1
Dithans M-43 g4.a@
Captan Bl.é
Captafol g1.3
Control 74.8
S.E.+ B.a7
C.D.+ @.18
Intraction
Fl1l » P F -
F2 S.E.d .18
C.D.x (P=0.83) B.4%
Note 3 P = Period, F= Fungicide,
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Vigour

Index

Vigour
Indey

808
786
769
74%

724

81O
734
B29
782
760
758
&97

@.87

2.3@
5. 37

and Seed

Mycoflora in mustard Cv. MCN-6@ by Blotter paper method.
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Seed
Mycoflora
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T30

B.82

@.85

4.87

5. 50
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Table 22 : Effect of fungicidal seed treatment during the
storage period on Bermination, Vigour Index and Seed

Mycoflora in mustard Cv. MCN—6@ by Rolled Towel methaod.

Sr. Period in . Germination Vigocur Seed
No. days (P) KA Index Mycoflora
Fl. e  sw.a 1087 .88

30 B7.7 G 4.1%

6@ 85. 4 a7 4,39

4% 82.9 937 4.78

120 81.0 {17 4,972

150 79.73 899 5.09

18a@ 76.8 875 5.29

S.E. & @a.19 1.15 0.83

C.D.% @.55 3.18 8.2y

Fa. Fungicide {(F)

Thiram 88.3 1301 4.0@2

Carbéndazim 79.4 899 S.87

Thiram + Carb@ndazim 38. 7 1005 4.02

Dithans M—45 ) 83.3 564 4.42

Captan B3.4& 47 4,61

Captafol a2.1 934 4.73

Control 74.7 844 5.50

g.E.+ 2.19 1.15 a.83

C.D.+ B.55 .18 @. 2%

Intraction

Flx PxF
F2 S8.E.* 2.52 3.84 2.09
C.D.* (F=0.85 1.45 8.41 « 26
(NS)

Note : P = Period, F= Fungicida,
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Tahle 23 : Effect of fungicidal seed treatment during the
storage periocd on Germination, Vigowr Index and Seer)

Mycoflora in mustard Cv. MCN-60 by Moist Sand method.

S o 44y G Gt e et 8 W A U i AR Mo S § BT G e It doote Bared Mot Sl Shemm e S04 Bnd e S e ] o—— o e

S . Period in Germination Vigour Seed
Na. days (F) % Index Mycoflora
Fi. @ ema 1% 376
38 - 89.1 1880 Z.85
&0 B86G. 9 1853 4.16
ga 84.3 1@22 4.45
120 82.3 998 4.74
150 B@. & 976 4.98
180 78.4 250 5.2
S.E. % C@B.11L 1.43 B. 023
C.D. .30 3.98 . 0.89
F2. Fungicide (F)
Thiram 89.7 1885 3.80
Carb@ndazim 79.46 64 S5.83
Thiram + Carbdndazim 70.5 11681 3.58
Dithane M-43 846.1 1248 4.27
Captan B85.0 1832 4,44
Captafol 84.3 1@21 4,58
Control 76.1 Q22 5.37
S.E.+ @.11 1.43 ?.03
C.D.+ @.30 3.98  0.09
Intraction
Fi x P x ?
F2 8.E.+ 2.29 3.79 2.28
C.D.x (P=0.035) @.80 10.52 @.2%

Note :+ P = Period, F= Fungicide,
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4.3.18 Bermination, vigour index and seed mycoflora as
influenced in rapeseed mustard in blotter paper and sand
wethnd.

In sastorage period of 6 months in MON-6@ (Table 24
to 29) indicated that germination, vigour index and sesd
mycoflora were significantly superior in the interaction
hetween period into fungicides in blotter paper and
moist sand method. The germination percentage and vigour
inde: was higher in Thiram + Carb@ndazim and Thiram seed
treatment +than other fungicidal seed +treatment and
untreated control. It was also found that the seed
mycoflora was less in Thiram + Carb@Qndazim and Thiram

sged treatment in blotter paper and'sand method also.

4.3.11 Bermination and vigour index as influenced by
period into fungicide in MCN-60 in rolled towel paper
method.

In storage period of 6 months in MEON-60 seed
mycaflora was non-significant in the interaction between
period into fungicides. The germination percentage and
vigour index was significantly increased in Thiram +
Carbandarim and Thiram seed treatment in rolled towel

method {(Table 3@ and 31).
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Table 24 : Bermination influenced by period into fungicides in Cv. MON-48 by blotter paper method.

Treatsent —) Thirae Carbendazia Thiran + Carbgndazia Dithane N-43 Captan Laptafol  Control
Pertad |
B 92.8 84,5 93.8 9.8 89.8 88.5 80,3
38 9.8 83.8 9.8 89.0 g7.8 86.9 78.9
o8 89.5 ge.8 91.5 7.8 4.0 83.08 76.8
» f8.9 78.8 98.8 B4.8 B2.8 81.D 75.9
120 85.8 77.8 g8.0 82.8 79.8 79.8 B
158 82.8 73.8 85.8 79.8 76.8 71.8 7.9
188 0.9 74.8 g3.8 77.8 74.8 75.8 78.9
§.E + - 0.18
£.0. + - 0.49
{P = .85
Table 25 : Vigour index influenced by period into fungicides in Cv. MCN-68 by Blotter paper method.
Treateent -} Thiran Carbendazia Thirar + Carbéndazia Dithane N-43 Captan Captafal  Control
Period |
) 873 788 863 838 829 825 758
30 46 73 845 829 Bi1 gt 732
L] 834 745 51 a 783 73 708
9 8208 727 Bas8 783 764 755 699
120 792 T3 828 764 736 736 480
158 174 699 792 736 788 n bb1
188 743 489 73 "7 -689 &899 652
§E ¢+ - 2.38
L. ¢ - 437
P =0.89)

a2



Table 26 : Seed mycoflora influenced by pericd into fungicides in Cv.MCH-68 by Blotter paper sethod.

Treateent -} Thiraa Larbendazis Thiras + Carb@ndazia Dithane M-45 Captan Captafol Control
Period 1
] 3.48 4.60 3.8 3.08 3.9 4,85 .00

3 3,65 4.50 3.30 3.95 4,25 4.49 5.18
b8 398 " 5.8 3.58 4,25 4,85 4.80 5.38
b1 4.14 3.15 3.08 4.65 4.83 4,9 3.45
128 4,35 38 4,15 .83 5.13 3.15 5.78
158 4.85 3.45 4.5 3.15 5.38 3.35 3.95
188 5.00 9.95 4,80 5.18 5.3 5.43 .83
8.E, + - 8.8
C.D. ¢+ - 0.14
(P = 0.85)

Table 27 ¢ Gersmination influenced by peribd into fungicides in Cv. MCN-48 by Moist sand methed.

Treateent --} Thiraa Carbdndazis Thiras + Carb&adazin Dithane M-45 Captan Captafol Control

Period !

B 9.8 86.8 %.8 92.8 91.8 e 620

38 9.8 85.8 95.8 9.8 9.8 89.8 go.e
ot 92.9 8.8 9.9 9.8 7.8 86.5 77.9
9 9.9 79.3 91.8 86.2 B4.8 B84.8 76.0
128 8.3 77.8 89.8 83.3 3.4 81.5 74.8
138 86.8 75.8 7.8 82.8 81.3 ae.8 73.0
188 83.3 71.5 83.8 79.8 f0.e 79.8 7.8
5E ¢+ - 0.9
C.D. + ~ B.88

(P = 8.85)




Table 28 : Vigour inder influenced by period into fungicides in Cv. MCN-6B by Moist sand method.

{P = .80

Treatment --} Thiram CarhEndazin Thiras + Carbéndazim Dithane H-43 aptan Captafol  Control
Pertod
8 1139 1842 1151 1115 1182 1091 994
3 1139 1038 1131 1182 1891 1878 969
48 1115 1004 1139 1878 1854 1848 938
9 1898 983 1182 1842 1818 1818 921
128 1873 933 1879 1812 1884 988 897
158 1833 989 1854 994 988 99 883
188 1812 as7 1630 957 29 %35t 848
8.E + - 379
L.D. ¢+ - 18.52
{P = 8.85)
Table 29 : Seed aycoflora influenced by period into fungicides in Cv.NCN-58 by Moist sand sethod,
Treataent —» Thiras Carbéndazia Thiras + Carbdndazia Dithane N-45 {aptan Captafol Control
period 1
] 3.18 3,48 2.93 3.48 3.65 3.00 4.83
3 3.10 4.55 2.9 3,65 3.68 3.93 3.00
48 3.48 4.98 3.18 3.93 4,25 4,35 5.38
9% 3.00 5.85 3.30 4,48 4,78 4,63 3.3
128 A8 .38 4,00 4,75 4.50 4,98 5.35
158 4.4 3.4 4,25 4,45 4.92 5.00 5.78
189 LIS - 585 4,55 5.15 5.0 545 595
S.E + - .08
LD ¢+ - B2
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Table 3B : Bermination influenced by period into fungicides in Cv.NCN-6@ by Rolled Towel aethod.

Treatsent --} Thiras (:arh@u!alzinT Thirae + Carb@ndazia Dithane M-45 Captan Captafol Control
Period |
e 93.8 85,0 94.8 91.8 0.0 8.8 8i.0

38 93.8 83.8. 93.8 7.0 89.0 87.9 79.8
& 91.8 a2 91.8 87.8 86.8 e 7.8
kL] 88.8 79.8 B9.8 gs5.8 83.8 2.8 74.8
128 5.5 77.8 g7.8 83.8 1.5 Bl.o 7.8
158 85.2 76.9 85.9 81.8 79.8 78.5 71.8
188 83.8 74.8 82.3 8a.9 7.8 72.5‘ 89.8
8.6 + - 8,52
LD+ - 143
{f = 8.89)

Table 31 : Vigour index influenced by period into fungicides in Lv. NCN-68 by Rolled Towel sethod.

Treatsent -->- Thiraa Cart@ndazia Thirap + Carb@ndazis Dithane H-43 Captan Captafel Control

Period |

g 1853 . ‘963 1843 1830 1019 1884 97

3 1033 948 1853 1819 1888 983 893
48 1831 92 183t 985 974 951 872
v 97 895 1888 949 948 933 838
128 948 72 985 74 923 18 815
158 943 Bat 943 n7 893 B89 804
188 940 838 934 986 872 835 781
5.E. ¢+ - 3.04
LD ¢+ - B8

{P = 4.8




4.3%.12 Effect of fungicidal seed treatment during the
storage period on germination, vigour index and seed
mycaoflora in rapeseed mustard Cv. TN-17.

The data in Table 32 to I4 indicated that there was
gignificant reduction in germination percentage from
86.8 to 753.8 in blotter paper, 88.4 to 75.8 in rniled
towel paper and B7.4 to 753.6 in moist sand method. The
vigour index was also reduced from 813 to 784 in blotter
paper, 1065 to 914 in rolled towel paper and 1210 to
123 in moist sand method. The sesd mycoflora was
increased from 4.28 to 5.47 in blotter paper, 3.95 to
5.42 in rolled towel paper and 3.82 to 5.48 in moist
sand method in TN-17 after the 6 months storage period.

It maintained certification standards for
germination upto 6 monthz in storage period in all the
mathods.

It was concluded that the germination and vigour
index were higher with less seed mycoflora in moist sand
method as compared to blotter paper and rolled towsl
papear method.

4.3.13 Effect of individual fungicide on germination,
vigour index and seed mycoflora in TN-17.

The germination percentége and vigour index were
slgnificantly superior 1in Thiram + Farbéndazim and
Thiram seed treatment and also less seed myéaflara than
other fungicidal seed treatment and untreated control

(Table 32 to 34).
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Table 32 : Effect of fungicidal seed treatment during the

storage period on BGermination,

Mycoflora in mustard Cv. TN-17 by Blotter paper method.

Vigour

Index

and Seed

Sr.

Period in
days (F)

Germination
A

Vigour
Index

Seed
Mycoflora

" e Guntn S T i G SO SO G TS PO U DS s B SRR B W s bt 06 et e VN G G ek SUS SN WA Pl ALY MLER EISES SO A s S vt SRt BOREY PN WOAR e LSS BV AR 4 4 A A L S B WS YO S s et BRSH

F2.

F1 %

pd
e

Note

0

120

150

1680

B.E.+

C.D. %
Thiram
Carbé@ndazim
Thiram + Carbéndazim
Dithane M-4%5
Captan
Captafol
Control
S5.E.+
C.D.+

Intraction

B8&6.0

77.3

88.7

83.8

B1.2

8a.3

73.1

@.27

B.73

P = Pefind, F= Fungicide,

741

785

B&1

759

&84

3.49

7.68

7.24
23.62

4.07

4. 41

4.87

4.93

5.72

a.as6

B.17

@B.16
B.45
(NS)



Table

storage

Mycoflora in mustard Cv. TN-17 by Rolled Towel method.

F

33 : Effect of fungicidal. seed treatment during the

period on BGeraination,

Vigour

Index and Seed

S .

F2.

F1 u
F2

Note 1

Period in
days P}

Germinmation

%

oy e s ot Pty $mOR HASoD s SO Wi e S Pk i B b R

Carb@ndazim

Thiram ; Barbéndazim
Dithane M-435 -
Captan

faptafol

Control

S.E.*

C.D.+

P x F
G.E.*+
C.D.+ (P=0.0%5)

8d. 4
87.1
84.9
8.2.5
828. 4
78.1
75.8
a.11

B.31

87.5
77.9
B7.8
84.3
82.8
81.9
73.3
.11

@.31

P = Period, F= Fungicide,

'38

e

Vigour Seed
Indas Mycofloras
1@65“_—m 3.99 o
1046 4.14
1023 4.44
294 4,72
971 4.94
941 5.20
14 5. 42
1.82 B.02
5.04 @a.a87
1054 4.18
39 5.22
1882 3.78
1912 4,52
998 4,68
986 4,79
883 5.68
1.82 2.82
5. 04 0.07
4.81 b.07
1%.52 p.1g



Table 34 @ Effect of fungicidal seed treatment during the

storage

Mycoflora in mustard Cv. TN-17 by Moist Band method.

p

Sr.

Fi
F2

Note

eriod

on BGermination,

Vigour

Index

and Seed

Period in
days (P)

38 -

3]
]
120
150

18@

S. Eli

D.D.i

Thiram

Carhéndazim

Germination

(F)

Thiram + Carb@dazim

Dithane M-4%

Captan

Captafol

Control

S- E.

C.D.

*

*

P o=

(P=0.05)

Period,

F= Fungicide,

“

77.8

79.6

B.11

B.35

86.7

78.3

89.7

BI. 3

g81.6

7i5.8

.29
B.81

Vigour
Index

1054
1023
4.14

11.48

1173
1@59
1203
1159
1124
1128
e98
4.14

11.48

1@3.96
3B.34

Seed
Mycoflora

.46
B. 8z

B. 06

5.17
=. B0

4,353



4.3.14 Bermination and vignur.index as influenced by
period into fungicide in TN-17 in blotter paper method.
In storage period of 6 months in TN-17 seed
mycoflaora was non-significant in the interacton between
period into fungicide. The germination percentage and
vigour index were significantly increased Thiram +
Carb@ndazim and Thiram seed treatment as compaired to
other fungircidal seed btreatment and untreated control in

blotter paper method (Table 35 to 348).

4.3.15 Bermination, vigour index and seed mycoflora as
influenced in rapeseed mustard Cv., TN-17 in rolled towel
paper and moist sand method. i

In storage period of 64 months in TN-L17 (Table 37 to
42) indicated that germination, vigour index and sesd
mycoflora were significantly superior in the interaction
between period into fungicide in rolled towsel paper and

bmnfst sand method.

The germination percentage and vigow index was
increased in Thiram <+ Carbéndazim and Thiram seed
treatment and also less seed mycoflora percentage than

ather fungicidal seed treatment ard untreated control in

rolled Lowel and sand method in TN-17.



Table ¥5: Gernination influenced by period into fungicides in Cv.TN-17 by Blotter paper sethed,

Treatsent --* Thiras Carbendazin Thiran + Carbendaziam Bithane M-43 Captan Captafol Control
Periad |
e 1.8 83.8 9.8 8.3 3.3 87.5 79.5
38 91.9 1.8 9.0 86.8 g7.9 5.9 78.8
48 9.8 79.8 92.8 85.8 B3.8 83.5 75.8
9% 86.8 76.8 89.2 83.9 B2.9 £8.8 73.8
128 3.8 75.9 8.8 B1.5 79.5 7.8 7.8
158 82.9 74.8 84.8 88.3 77.8 73.5 &9.8
188 " 8n.8 73.8 8.8 77.8 74.5 78.8 6.8
8E + - &7
€0 ¢ - 1.98
{P=00e
Table 35 : Vigour index influenced by pericd into fungicides in Ov.TN-17 by Blotter paper sethod.
Treataent —> Thiras Carbépdazin Thiras + Carhleadazin Dithane H-45 Laptan Laptafol Control
Period |
] 852 m an Bag 782 828 743
38 852 759 a7 824 815 a2 73
68 834 " 748 848 ] 796 782 782
9 B85 712 834 m 748 749 84
128 m 782 B15 764 743 721 685
158 768 693 787 754 721 787 b4
10¢ 74% 684 m Fris 698 693 618
§.E t - 9.4
L0+ - 26.82
P = 8,85
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Table 37 1 Bermination influenced by perind into fungicides in Cv.TH-17 by Rolled Towel method.

/7

Treateent --» Thiram Carbgpdazin Thiran + Carbgndazine Dithane M-43 Captan Laptafol Control
Period |
] 92.8 4.8 %.5 91.9 89.5 88.9 62.8

38 9.3 83.8 9.8 8%.2 87.5 7.8 78.8
o8 7.2 ‘81.0 92.8 Bs.8 83.8 83.3 76.8
98 7.8 78.8 98.8 84.8 83.3 82.8 13.8
128 86.8 78.8 88,9 83.0 8t.a 9.8 71.8
158 84.8 79.5 8.8 79.8 77.5 7%.8 89.8
188 82.8 1.8 8.9 78.8 4.8 74.8 45.9
§.E + - 029
C.D. + - 0.B8
P = 0.85)

Table 38 : Vigour index influenced by period into fungicides in Cv. TN-17 by Rolled Towel method.

Treateent --> Thiraa Carbepdazip Thiras + {arbepdazia Dithane -N-43 Captan Laptafol Control

Period 1

) 1189 1812 1139 1895 1978 1854 9%4

3B 1183 1888 1133 1858 1854 1848 942
L1 1872 978 1a9 1834 1824 1038 914
% 1848 948 1984 1812 1886 988 880
128 1836 84 1864 1088 976 964 856
158 1824 886 1836 952 934 928 831
188 988 856 1812 948 758 892 795
8.E t - 4,81

c-D- 1' - 13-52
{P = 0,85)

b2



Table 39 : Seed sycoflora influenced by period ipto fungicides in Cv.TN-17 by Rolled Towel sethad.

Treatment --} Thiras Carbapdazin Thiram + Carbandazia Bithane M-45 Captan faptafel Control

Period |

3.58 4.55 3.8 3,45 3.83 3.1 3.00
3 3.395 4.89 3.18 3.93 4,8 4,285 5.15
] 3.7 4.7 3.50 4.48 4,53 .43 5.3
9P 4,23 .15 3.80 4.63 4,70 4,83 5.78
128 4,48 3.45 4,83 4.8 4.%5 5.08 5.9
158 4,55 5.460 4.48 5.18 525 5.38 6.28
188 4.85 5.93 4,43 5.1 .38 5.93 6,58
§.E + - 0.87
LD ¢ - 0.18
{r = 0.8

Table 4B : Bersination influenced by period into fungicides in Cv.TN-17 by Moist Sand method.

Treatsent --3 Thiras Carbepdazia Thiras + Larb@pdazis Dithane ¥-43 Captan Captafol  Contrel

i e it o e

Period i

8 93.5 8.0 7.0 92.9 8.3 89.8 8.0
38 93.8 83.0 95.8 91.¢ 88.5 87.5 79,3
48 9.8 81.8 93.0 88.8 85.8 83.8 75.8
98 87.8 78.8 9.9 B86.8 8.8 2.5 73.8
12 8.0 76.8 88.0 8.l ) 78.8 7.8
158 1.5 74.8 84.5 Bi.@ 78.8 76.5 67.5
188 79.0 71.8 82.3 79.9 77.4 74,5 66,3
5.E ¢t - .09
Ch i+ - 4B
{P = 0.85)




Table 41 : Vigour index influenced by period into fungicides in Cv. TN-17 by Moist Sand method.

Treatnent --> Thiraa Carbgndazia . Thiras + Carbapdazis Dithane M-45 Captan Captafol  Control
Pertod 1
] 1263 1158 1283 1244 1224 1283 1895

3 1258 1z 1213 1231 1195 1184 1874
&8 1217 189 1258 1199 1158 1136 1828
b1 177 1855 1217 1163 1123 1114 987
128 123 1823 1158 1123 1195 1853 958
158 1183 1081 1143 1895 1953 1851 948
188 1848 948 1168 1848 1042 1868 899
B.E ¢+ - 10.9
£.0. + - 33.36
(P =8.83

Table 42 : Seed aycoflora influenced by period into fungicides in Cv. TN-17 by Moist Sand method.

Treatsent —} Thiraa Carbepdazia Thiras + Carbendazis Dithane ¥-45 Captan Captafol  Control

Period |

B 3.25 4.5 2,93 3.40 378 3.95 4.95

38 3.38 5.68 2,95 3,68 4,05 .28 5.18
&8 .60 4.95 3.3 4,15 4,55 4,63 3.38
9% 4.25 5.15 3.85 4,48 4.8 4.80 570
128 4,80 5.38 415 4.8e 4.9 5.15 5.97
158 8.9 J.30 4,69 4.9 3,18 3.33 4.18
188 5.15 595 4.80 3.18 5.23 5.50 5.45
8.E + - 0.8
LD+ - B.16

{P = .83




Discussion
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CHAPTER Vv

DISCLUSSION

Seed is multiferous and therefore, it 1is highly
essenti;l that the seed-borne fungi should be ﬁhnrnughly
studied with respect fo their biology and control.
Fungicidal seed treatment, not only kills or inhibits
the pathogen associataed with sesd,but also protecks the
seed from =zoil-~borne pathogen in the initial gtages of
growth by forming a zone of protection sround the seeds.
It is also cpeapeat and safest method of direct plant
disease control.

Bagsed on information, the seed mycoflora nf
rapeseed mustard (Fusa-bold,Secta,MCN-48 and TN-17) were
studied %bllnwing the methods viz. Agar plate, blotter

paper, rolled towel and moist sand methaod.

The fungi recorded from seeds of Cv.Pusa—-bold,Seseta,

WA St Gy G . oriee s et PP i SR PR R S WY e e i o e
E A et Sapot St mmots Biasn ki M9 AT PR BN o s
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All the methods vield more or less sam= set of
mycoflora. The result indicate that the seed mycoflora
percentage w;s maximum in unsterilized seed as compé:red
to sterilized in all the methods and all the cultivars.
It was also indicated that the seed mycoflora percentage
was maximum in Agar plate method as :nmpﬁ?red to blotter

papetr-, rolled towel and moist sand method. The fungi

Fusarium mpniliforme, Macrophomina phaseolins,
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in all the methods in all the varieties.

Baur and Ahmed (19783) detected ninteen fungi from
four wvarieties of which sight species wsre that of
fispergillus and eleven of other.

Fungl detected by blotter technique and agar plate

Py Libglt Ly B0 . S0l e s e amae sy T San veser St s~ A

phaseolina. Thevy also observed that the developement of
fungi on the seeds alzo varied with the varieties.

Gurmail Singh and Negi (1984) recorded twonty
fungi of which NéFF Alternaria alternata, Aspergillus
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Fenicillium spp. and Rhizpphus nigricans were found to
be dominant among the pathogens from five varieties of
rapeseed mustard viz.Brassics cappestris wvari. Varuna
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and B. nigria (Rai).All the fungi were Ffrequently
ohserved in agar plate method than in blotter method.
Seed mycoflora showed variation in frequency of fungal
incidence amoung Llhe varieties studied. Bimilar results
have been obtained in present study.

The importance of seed mycoflora of rapeseed
mustard has been also recognised by the work of

different scientists like Fetrie (1978), Chahal (1981,

Sudarmadi and Nalla%e(l?&?),Humphersan and Brien (1984),

!
i
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Brokenshi: and Rasana (1994), Razana- (1984), Tripati and
Kaushik (1984), Ashrat and Chaudhary (1986), Kolte gt al
(1987), Ansari gt al (1988), Satvabrata and Raoof{(1988),
Kumar et al (1989), Shirpuri et al (1998),Churasis(1992),
Karona Vishunavat and .imlte (1993), Rakesh Kumar gt al,
(1993),Raﬁ§sh’8hah and Jain (1993),.8imilar results have
been obtgined in present studies.

Majority of these fungi are pathogenic and affect
in either pre or post emergence of the seedling

Vishnu;vatgg al {1985) ,observed that due to infection of

et Sl e Mipas by e S o s St b £ e e o S

Indian mustard.

Effect of AJungicidal =seed treatment on Fusarium
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apperently healthy seeds of sach cultivars were treated
with Thiram, Thiram+Carbendazim, Dithen-M45,Captan and
Daptafml.ThaH the trerated seeds were rolled on actively
Jrowing culture of Fugsarium moniliformz and sown on
sterilized agar plate.The results indicateAthat all the
fungicides improved the germination percentage and
rastricted ths prs and post emergence mortality.Thiram
and Thiram + Carbdédndazim improved the maz i mum

gaermination and pre and post montaility az compaired to

other fungicides.
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Rana and Tripathi (1983)have tested 19 fungicides against
collar rot of Indian mustard.Only Carbendazim,carboxin,

Thiophanate—-Methyl ,Captafol ,Mancozeb and Agrason were

L L T A

Chahal {(1984) y Kumudkumar and 8ingh (1986),
Saha (1986) have also regported Bavistin {(Carbendazim),
Difolatan (Captafnl),DithénfM45 {Mancozeb), and Thiram
. were effective against the can#ﬁdl of fungal specizs of
Alternaria., Fusarium, Macrcphoming. In storage studies
on rape seed mustard (Pusa-Bold, GSeeta, MCN-6@,TN-17)
weirg conducted with different fungicidal seed treatment
{Thiram,Carbendazim,Thiram + Carbendazim,Dithane M-435,
Captan and Capatafol for sesd germination, vigourindex
and seed mycoflora upto &6 months.There was significant
reduction in gemination.Vigour index and increase in
seed mycoflora in dry fungicidal seed treatment in
blotter paper., trolled towsl and moist sand method after
6 months storage period. It maintained certification
standard for germination upto & months storage periaod in
blotter paper, rolled towel and moist sand method. The
germination and vigour index was maximum in Thiram +
Carbendazim and Thiram than other funicidal seed
treatments and untreated control with less sead
mycoflora in all the methods.

Rana and Tripathi (1983) reported that out of

&8



19 funicides tested,only Carbendazim,Carboxin,Thiophnate—
methyl,Daptafol,Hchozeb and Agrasan were effective at
all the concentrations aganist seed nmycoflora of
rapeseed mustard., Gupta gt 311985 .reported that
Captafol 8.2 was highly effective against Alternaria

S — o S Lot SO Ga00 S v

brassica. Chahal (1984) controled th2 losses in yimld in

Brassica compestris of e.... b.!:a.%@_igag due to seed
treatment or sprays of Captafol,Blitox,Dithane M—-43.
Baha {1984) tested 10 fungicides.Bavistian (Carbendazim),
Buintozens,Vitavax (Carboxin) ,Ziram and Ceresan wet.They
performed best Ffollowed by Dithane Z-78 {(Zinab) and
Rithane M-435 (Mancozeh).

Kumudkumar and S8Singh (1986) ' reported seed
tireatment of BRavistin (Carbendazim),nifnlatan {(Captafol)
at (1.5 g/kg seeds) and Dithane M-48 (Mancozeb) (2g)
effective in slurry seed treatment.

Rakesh Shah and Jain (1293) tested 12
fungicides as seed dressing on  inoculated seads,
Carboxin gave bent contrpl of 3ll1 the seed borne fungi.

Ansari gt 31(1990) tested 18 fungicides
against seed borne pathrngen of rapeseed muotard. 0Only
Dithane M—-45,Dithane ZI-78;Ziram,Difolatan—-8@,Blitox-50
and Benlatéd completely inhibited the growth of the
pathogen. They also reported that Thiram and Eréﬁtan~6@
also caused total growth inhibition of the pathogen.

Himilar result were also obtained in the present studias.
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CHAFPTER VI

SUMMARY

Present .investigation was undertaken with a
view to isolate and identify fungi and their
pathogenicity, to Ffind cut effect of fungQicidal seed
treatment on seed mycoflara, szed health, seed gquality
and storability in important cultivars of raﬁe sesad
mustard and to find out effect of seesd treatment on ssed
and seedling health, vigour and seedling mortality.

The fungi isolated by following Four methods viz.
agar plate, blotter paper, rolled towel and moist sand

1908 s e coee Tree save e e S 40 o o S S s S S4p gl

method%J were Fusarium moniliforme. Aspergillus

Macrophomina phaseolina and Ehizopbus spp.fram rape

s s B v G s P Papen S 0 s e SR MR St e e ove

seed mustard cultivars Pusa-bold,Sesta,MCN-46@ and TN-17
from sterilired and uneterilized seeds. All the methods
yvizlded maore o less gsame set of mycoflora. In
general ,Agar plate method was superior than all other
methods in yielding mors number of fungl form the rape
seed mustard.

The rape seed mustard Cv.Fusa-bold,Sesta,MCN--58 and

PSP WL LGP B L

Aspergillus niger and Rhizopus gpp.Total seed myco-
flora was found less in Pusa-bold as compaired to
Seeta,MCN-60 and TN-17 in all the methods of isclation.

The interaction studies between fungicides and

78



culiivars with Fusarium moniliforme inoculation in  Pusa
bold , Beeta,MCN~468 and TN—-17 showed that there was
reduction in pre and post emergence martality in
cultivers due to Thiram +Carbendazim and Thiram seed
dressing than ather fungicides and inocul ated
contrel.All the fungicides improved the germination and
reduced the mortility in all tkhe cultivars than control.

In storage study there was significant reduction
imn germination per cent,vigour index and increase in seed
mycoflora after & months storage period in  Pusa-hbold,
Sesta ,MCN-&6@ and TN-17 in all the methads.The minimum
germination standard was maintained up to 6 months in
all the cultivars and in all the methods.

The germination per cent and vigouwr index nas
significantly higher and seed mycoflora was less in
Thiram + Carbendazim and Thiram seed treatment in all
the culiivars and in all ths methods as compaired to

pther fungicides and untreated control.
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