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CHAPTER I
INTRODUCTION

The first report of seed-borne pathogen came in 
1755 when Tillet, a French Botanist, established that 
the casual fungus of the hi11-bunt of Wheat Tilleti* 
caries is seed borne. Since then more than 1,000, fungi, 
100 bacteria, 326 viruses and about 14 nematodes have 
been found associated with seed (Richardson,1979).

Plant protection testing technique will depend 
invariably on the importance of the pathogen carried 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 seed-borne 
fungi should be thoroughly studied with respect to their 
biology and control. Seed treatment not only kills or 
Inhibits the pathogen associated with seeds, but also 
protects the seed from seed-borne pathogen in initial 
stage of growth by forming a sone of protection arround 
the seeds.

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 in principle most of the seeds 
are treated. Fungicidal seed treatment therefore, is 
highly essential and probably the major method of direct 
plant disease control (Nene and Thapliyal,1979).Storage 
of treated seed some time is benefial by increasing the
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germicidal effect or it may be detrimental by increasing 
phytotxicity {Paul Neegard,1977).

Among oil seed crops of India, rapeseed {Brassi.c,a
f

campes.tris Linn.) and mustard CBrassica jugcea Linn
•f

(Zern and Goss)3, together refered as rapeseed mustard 
(RM) are an important group of oil seed crops grown 
under wide range of agro-climatic conditions. They 
belong tfa family; Cruciferae and also termed as oil 
Brassicas. In India, the Indian mustard (Brassica 
Juncae) , brown sarson (Brassicn campestris Var. yellow 
sarson) , and toria {Brassica campestris Var.toria) are 
widely grown for oil purposes. The other Brjissicas such 
as gobi sarson (Eu napys) and wild mustard {Jungli rai)
(EL tgurnefarti,i.)^are grown on very small scale. The 

improtant varieties of rapeseed mustard released for 
cultivation in India during the past few years are giver, 
below,
1) Indian mustard 

(EL iynce§)

2) Toria (rapeseed) 
(EL campestris
Var toria)

3) Brown sarson 
(Rapeseed)
(B.. camoestris 
Var sarson)

4) Yellow sarson 
(Rapeseed)
(B;. campestris 
Var. sarson)

:•Prakash,RLM-514,Seeta,Varuna,Kranti, 
Pusa-bold,Saurabh,Vaibhav,Vardan, 
Bhagirathi, Sanjucta,Pusa-Basant, 
Pusa-Bahar.

; DKL-1,Sangam,Agrani,TL-15,TH-68, 
Bharani,PT-30,TH-63,Panchali,RAUT-17

s Pusa-Kalyani, Suphala, KDS-l.

# K—88, PYS-6, Benoy, 6A-197-3,Subinoy 
YSK-1, T-151, B—9.



Rapeseed and mustard are economically important 
crops in local and international trade as they yield 
edible oil ranging -from 30-40 per cent which is used as 
the main cooking medium in Northern India. The seed and 
oil are used as condiments in preparation of pickles and 
•flavouring curries and vegetables. The leaves of young 
plants are used as green vegetable.Rapeseed mustard oil 
contains erucic acid <38-57%), linilenic acid(4.5 tol3), 
oleic (277.) and linolic acids which are of high nutritivei

value -for human consumption.
In India winter season cultivation increased produ­

ction and productivity o-f rapeseed mustard resulting 
into increased edible oil supplies. Since 19B7-BS, the 
countries vegetable oil scenario showed a remarkable 
transformation from its decade oil stagnation to one of 
self reliance. The dream of countrys potential and 
capabilities to become self sufficient in oilseed 
production become true by the record out put of IS
million tonnes in 1988-89 and current production level

/
of 21.5 million tonnes from 26.S million hactaVtf. The

/

spectacular progress of 70 per cent increase' in B years 
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 1986-87,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 1991-92 (Kumar,1993).
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Rapeseed mustard group of crops accounts for 25.4 per 
cent of total acerage and contribute 31.1 per cent of 
the total production of oilseed in the country. The crop 
is traditionally grown in states like Rajasthan, Uttar 
Pradesh, Madhya Pradesh, Gujarat, West Bengal, Assam, 
Orissa, Bihar, Haryana and Punjab.Now its cultivation is

9

spreading ho non-traditional states such as Maharashtra, 
Andra Pradesh, Tamil Nadu and Karnataka. In Maharashtra 
the crop is now fairly popular and even in vertisols of 
Marathwada region, the farmers have obtained yields to 
the tune of 12-15 Qu./ha.during 1992-93 and 1993-94 in 
post-rainy season. The area under rapeseed-mustard is 
increasing in Maharashtra and the crop occupies around 
13,000 ha. in the state with production of 5,000 metric 
tonnes (Oil Seeds Development Board, Govt.of India, 
1995). However, the productivity of 3S0 kg/ha in 
Maharashtra is far below the national average of 980 
kg/ha.

Like any other crop, rapeseed-mustard are subjected 
to attack by number of fungal, bacterial and viral 
diseases as- well as other biotic anbd abiotic factors. 
Blight, CA1 ternariai brassicae (Berk) Sacc,3,dark leaf 
spot, C Ajj.br ajasis i, col a) Schw. 3 Wiltshire.] white rust, 
CAlbugo Candida (Lev.) kuntze) downey mi1 dew.CPernosoora 
parasitica . (Pens.)3 and powdery mildew.(Ervsiohe 
cruciferarum Opiz.) are considered major diseases while 
number of jroot rots, damping off, wilt, -leaf spots, 
mosaic,phyllodyand grey stem etc.are considered minor

4



diseases (Shaha and Singh,1998). The pathogens are known 
to cause lasses in qualitative and quantitative yield 
(Vasudeva, I958p Chohan,1978p Chahal and Kang, 1979; 
Kolte,1905). These -fungi also reduce the germination and 
storability of the seed. Further they also cause seed 
rot, seedling mortality and leaf spot disease to the 
crops. Previous research work was mostly related with 
crops and limited work is attempted on seed. Study 
regarding seed mycoflora and effect of seed treatment 
with fungicide are not attempted. Present study involved 
experiments on one of the important oilseed crops 
vis.,rapeseed mustard cv. Pusa-Bold, Seeta, TN-17, MCN- 
60 with following objectives
1) To isolate and identify fungi associated with 
rapeseed mustard by different methods and study of 
pathogenicity.
2) To study the sensitivity of fungi to different 
funicides.
3> To study the effect of fungicidal seed treatment on 
seed mycoflora and storability in important varieties.
4) To study the effect of seed treatment on seed and 
seedling health, vigour and seedling emergence.
5) To study the persistence of seed dressing fungicides.

5
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CHAPTER IX

REVIEW OF LITERATURE
GENERAL s

Seed borne nature of plant pathogen was recognised 
more than 200 years ago, when Tillet (1755) reported 
Ti_]_l_eti_a cari.es, the cause of wheat bunt, to be carried 
by seeds. Since, then a number of reports have been made 
on various crops, Orton (1931) published a list of seed- 
borne parasites which subsequently was updated by Noble 
et al,,(l958) and Richardson (1979) for pathogens.

The role of seed-borne fungi in causing diseases of 
plant has been known for a long time and yet this 
important field of seed pathology has almost been 
neglected in all these years. Raychaudary (1973) stated

,J

that seed-borne pathogens affect adversly the stand of 
the crop, build up of inoculum in the field cause 
disease during the cropping season and market value of 
the produce is reduced. The work on seed-borne pathogens 
has increased currently and number of institutes are 
devoting full time to seed pathology studies like " The 
Danish Government Institute of Seed Pathology for 
developing countries, Copenhagen, Denmark".
SEiD MYCQFLDRft :

Petrie,(1978) examined commercial seed lots of rape 
and turnip rape in Western Canada.He reported A1 terngri. a 
brasijsicae,£u ragbagi ,Fusarium rgseum,Bgtryils cinerea, 
SslSCSiiDia sclerotiarym and Albugo Candida.



Winter and Huber, (197B) reported Alt.erQ.aria 
brass!cag, Fysariym avgnaceum and Bgtrysig cijnera -from 
winter rapeseed, Chahal, (1981) reported seed-borne 
infection of Alt®rnaria br aggie, ae in Indian mustard. 
Infection gradually eliminated during storage. 
Discoloured seeds having 84-92 7. infection in April were 
completely free from it when tested in September after 
storage at room temperature.Sudarmadi and Wallace, 
(1982) reported the major disease i.e, stem canker of

s

Brass! ca nag us and camggstri,s. Gaui- and Ahmed, (1933) 
reported seed mycoflora of four varieties. They listed 
19 fungal species. Seed of Br.assi.ca junec.a (Indian 
mustard) cv. RL-18, Durgamani, Pant Raj-15 and Varuna-8 
were found infected with fesaerai.l.Lys spp.Humpherson and 
0'brien, (1984) obtained A1 tern aria br.assi.cae and A*, 
brass!col§ in oilseed rape and cabbage.

Tripati and Kaushik, (1984) reported the intensity 
of Alternaria bpassicae with seed from three crops of 
rapeseed (Brassi,ca campestris) and Mustard (B.. jLU.ni.ca). 
He also reported that the population of the pathogen 
decreased with increasing temperature and storage time.

Brokenshlre and Prasanna, (1984) recorded all the 
major diseases of winter oilseed rape in SE Scotland in 
1982-83, IfgronosDora S.arasi.ti.ca was the most common 
pathogen and occunted in more than 507. of crop 
Fyr@nggegi.sa brassicae attained significant level in the 
spring and continued to develop on top levels and pods 
because of the conductive cool wet spring. Leaf spotting

7



caused by Bqtryti_s was also common. AX.tgrnari.Si was 
recorded at trace level through the vegetative phase of 
the crop .

Gurmile Singh and Negi, (1984) reported seed
mycoflora of some Brass!cae varieties and their impact 
on seed quality. They also reported that Qi.fe®C.Q.SCla 
alteirnstta was the most common among 20 fungi isolated 
from varieties of Br.assj.cg spp. They also observed that 
due to infection of seed mycoflora there was reduction 
in germination percentage and oil content.

Vishnuavat et gl.. ,(1985) reported that Al.tgrnarig 
brpssicap was more frequently isolated from rapeseed 
(Cv.DYS-l> with gray to dry gray discolouration. The 
affected seed^were reduced in seed size and seed weight, 
viability and seed germination.

White et gj_. ,(198^) tested chemical compound on seed 
treatments for brassies seedling establishment,seed
vigour, phythium interaction with various brassicas, 
brass!ca seed treatments against QLtaLD.aci.sl and Phoma,

Daebelez et al..,(1986) reported that leaf spot of 
rape is caused mainly by Alternaria brgssicicala and 
also 20 V. losses occursfed due to this pathogen in the 
Northern areas of Germany.Asharaf and Chaudhary, (1986) 
reported effect of Eu.sgri.um oxvsporum.F. moni.l.i.f.DrmB 
(Gibberel l a f yii ti.uroi >
and Es. §®<nLt.eg.1:us (P*. B.aLLldorQSgruta) on rapeseed. All 3 
spp. reduced the oil content and altered its colour. The 
oil had a mouldy odour and its refractive index was

8



increased. The free fatty acid content and 
saponification value increased and the iodine value 
decreased. Kelts et al.. ,(1987) reported that infection 
by A1ternaria brassicae and A;, brassicicola reduced 3000 
seed weight-and seed yield, causing losses of 46.57 7. in 
rape and 35.38 % in mustard.

Satyabrata Haiti and Raoof, (19BB) discussed
diseases of rapeseed mustard (Including Indian mustard)
(Br g,ssi.c a Jyneca) B. campestris Var. Brown sarson, 
yellow sarson and toria and taramira (Eruca sativa (£. 
Vesican) of viral, mycoplasmal, bacterial and fungal 
origin and gave brief diagonstic symptoms and control 
measures.

White and Ho, (1988) measured the emergence from 
Brassica seedlots designated by seed merchants as being

i__
of high vigour in sterilized soil and in steri 1 ijsa'ad soil

T *

re-incubated with Pythiym liylyat;,icum. The mean emergence 
level of 93.9 % in th)e former compared favourably with 
the known mean total viability of the seedlots and, 
97.7%, However, P. syl.yati.cym reduced emergence to the 
tune of 16 in untreated seed lots. The majority of seed 
lots gave more than 75 % emergence but in 3 cases 
emergence was reduced by 32.5 to 40.0 %. The affect were 
not related directly to time taken to emergence, nor 
were the seedlots most affected those with high level of 
infection. A compound seed treatment containing 
metalaxyl, Fenpropimorph and Samma HCH restored high 
emergence level.

9



Ansari et al> , < 1988) identified ^.brassaca as the
tcaus al agent of a blight of rape and Indian mustard in 

Uttar Pradesh, India. The pathogen caused damping off of 
seedlings as well as blight of the. leaves, stems and 
pods on maturity plants in the fiel'd. Lower leaves were

-4—

attacked first and then the remaining leaves, stems and 
pods. The pathogen grew and sporujaued well on a wide 
range of media. Variation in colony characteristics were 
observed on different solid media. Potato dextrose agar 
was the best for pathogen growth and sporulation. 
Morphological characteristics of the pathogen were 

'similar to those previously described for the species.
Ashwanikumar et al.,(1989> they isolated 65 fungal 

spp. from 30 seed samples of mustard. The most of 
prominent species were Aspergillus flayys, fL fumigatus, 
Aj_ nelylans, A. niger, A., sydonii, A.. tewens and £u 
Brassicoigr. A.. flayous isolates screnned for aflatoxin 
production 61.97. were positive and all seed samples were 
found to be contaminated with aflatoxinogenic strains.

Bhivpuri gt al. ,<1990) tested eighty—two Indian 
mustard seed samples from nine agro-climat!c zones of 
Rajasthan, India and 16 fungal species were isolated and 
effect was studied of these fungi on the quantity and 
quality of Indian mustard oil. Eysarium oxysgorumj. 
Phomal inqam <Lep 1 osptjer i a macylans) and P.. nabylgsa 
reduced. All the fungi caused an unpleasent odour in oil 
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 occujJfed frequently on all cultivars 
(extrenaly borne) and 10 pathogenic species were 
internally borne. A1teeneris E.advi.cki.i, and Peri coni a 
sacaSMSti EtlC.ifl.gis was isolated for the first time from 
Indian mustard seed.

Rakeshkumar et aj.. ,(1993) isolated 36 fungal and 3 
bacteria species on leaf extract agar medium. They also 
observed that AlteroaciS spp. were the most abundant, 
occur*! ng on 50)4 of the seed.

Karona Vishnuvat and Kolte,(1993) studied oospores 
of Perengaggra EiCailiiS® that occutyfed on the seed 
surface and in the hypodermis of seed coat tissue in 
sarson, tori a and Indian mustard. Pj. Earagitica was seed 
transmitted in the non~systematic manner in sarson and 
tori a at rate of 0.9 and 0.4 “/. respectively but not in 
Indian mustard. Infected seedling showed downy growth of 
the fungus on the lower surface of the cotyledon,leaves 
and upto 2-3 sussessive true leaves. Further growth of 
such seedlings appreared normal,no hypertrophy of the 
inflorescence and seed collected from such a plants 
showed no infection.
SEED TREATMENT

Winter and Huber, (197B) reported that seed
o

treatment with 0.2%, benlate at 50 C for 25 min. was 
effective against. Leptosohari at (n^culans, AL£SCfl.i.C.i.i. 
fe-C.ssBi.cae, Fusaripm avenaceum, Botryti.s cinerea.
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Chahal,(1981) reported that tCBSSllAa in

mustard need to be controlled with -fungicide sprays on 

the -field to obtain better quality, healtheir seed.

Rana and Tripathi,<1983) tested 19 fungicides,out 

of them carbendazim, carboxin, thiophanate- methyl, 

captafol, Mancozeb and Agrasan-BN were effective at all 

concentrations (0.05, 0.1, 0.15 and 0.2 % a.i.) against 

BhiSSctonia batatrcola (Macrophormina Ehaseglina) on 

ifC§®sica juncea. Seed treatment with 11 selected 

fungicides showed that carbendazim,cartaoxin and panoram 

checked the disease completely under glass house 

conditions. Soil drenches using these fungicides and 

benomyl were also effective, but panoram was phytotoxic 

at the highe^g) rate.

Dueck et al,. ,(19B3> reported that a single 

application of the benomyl and vinclozolin controlled 

sclerotial stem rot on rapeseed when applied at 25% 

bloom. The effective control by foliar application of 

fungicides indicate^ that most infections were caused by 

airborn ascospores.

Ogilvy, (1984) reported that Al.tgELQ.SllS brass!cae 

in winter oil seed rape (Brassica nagus) was reduced due 

to the seed treatment or sprays of fungicides.

Rawlinson et aJ.. , (1984) tested five fungicides and 

applied at different times, a single autumn spray of 

benomyl or prochloroz at 0.5 kg a.i./ha consistently 

decreased incidence and severity of the principal

12



disease, light leaf spot (Pvremppeziza br.assLe.ae) and 
some times decreased stem canker (Leotosphaeria 
macyians). In Cv, Primor under severe disease conditions 
as autumn fungicide spray was more effective than a 
spring one. A decrease in P., brassies was detectable 
upto 8 months after application. The autumn spray 
maintained plant population density, increased leaf area 
index dry matter, crop growth rate, earItness of 
flowering and yield by upto 0.6 qu/ha an autumn + spring 
spray increased yield by upto 0.83 t/ha. Effects on 
growth and yield were due to disease control and not due 
to chemical stimulation. Fungicide effects were more 
clearly revealed by crop growth and population 
measurement than disease assessment based solely and 
randomly selected plants. Triaclinefon sprayed on rape 
stubble at high rate (1 kg a.i/ha) decrease incidence 
and severety of £.. br&ssic.a through out the growing 
season of a subsequent rape crop, improving plant 
population on density, growth, flowering and yield. 
Electrostatically charged rotary atomizer and 
conventional hydraulic spray applications were equally 
effective, A reduction to 1/4 in dose rate of prochloraz 
and 100 fold reduction in the amount of water carrier 
(125 g ai in 4.3 lit/ha) when applied electrostatically 
in autumn or autumn + spring had similar effect on 
disease crop growth and yield to those obtained with a 
conventional sprayer delivering 500 g a.i. Prochloraz in 
410 lit/ha fungicide, spraying time and methods of

13



applications are diseased in relation to epidemiology of 

Ps. br^spicae and LA maculans and the economics of 

disease control.

Randhawa and Aulakh, (1904) reported that seed
o

treatment (of Indian mustard) at 50' C for 20 minutes was 

highly effective in controlling seed borne fungi 

including Alternarjia brassjlcae, the major pathogen of 

cruciferous crops, without any pronounced effect on 

germinabi1ity of the seed.

Bupta et aj., ,(1905) reported that in field test with 

6 fungicides against ALtlC.QSC.Li. brassicae, Difolaton 

(captafol) (0.2 %) was highly effective when 4 sprays 

were given at 10 days iirfefi.rval.

White gt aL-jd^SJ^) reported studies of testing
■--p

compounds seed treatments for brassicae seedling 

establishment, seed vigour-Pythtum interaction with 

various brassicae, brassica seed treatment against 

Septoria aBicola, infection tests on rapeseed to detect 

ALtlCQ.eC.Li brass! cae and Leotosoharia macuLans, pea 

seed treatment to control Ascochyta aLlL and thiram 

soaking to control Phoma (Pleospora) betae on red beet.

Mirdha and Safa,(1905) isolated seed-borne 

fungus 6Ltf.C0.iCLi brassLcae from 97.6 X of 04 mustard 

ISCillLEi camgestCLi^ seed samples and it was 

associated with 9.5X of the total seed studied, 6.41X of 

infected seed failed to germinate and 73,4% of seedlings 

died after germination. Association of A.. bras.si.cae with

surface sterilised intact seeds and seed coats and its



complete absence from dehusked grains indicate^ that 

most Infecting were confined within seed coats and 

fungus is seed-borne. A., brassicae associated with 

mustard seed was controlled by Vitavax-200 (Carboxin), 

Granosam M and Benlate (benomyl).

Chahal, <1986) estimated yield losses due to

A1ternaria brassicae as 43.62% in Brassica comgestrijs 

and 38.36% in Indian mustard, four sprays of Bacor, 

Difolatan,Blitox, Dacoril or Dithane M-45 controlled the 

disease and resulted in significant' yield increase. The 

best cost/benifit ratio was obtained with copper 

oxychloride applied four times starting when the crop 

was 75 days old.

Kumudkumar and Singh, <1986) tested 9 fungicides 

against A1ternaria brassicae infection in mustard and 

rapeseed. They concluded that .Bavistin (Carbendazim), 

Difolatan <Captafol) (each at 1.5g/-kg seed) and Di thane 

M-45 (Mancozeb) <2g) eradicated the pathogen. Atleast 24 

hours storage after treatment was needed for effective 

control with Thiram. Soaking was more efficient then 

slurry treatment.

Saha,<1986) tested 10 fungicides against 

ObizosigQia sgiagi infection in RM.He found Bavistin 

(carbendazim),Brassicol (quintozene),Vitavax (carboxin), 

Ziram and Caresan wet (Methoxyethyl mercury chloride) 

performed best followed by Dithane Z-7S (zineb) and 

Dithane M-45 (mancozeb).
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Kumudkumar and Singh,(1986) tested 10 fungicides 

foily seed treatment on seed germination, shoot and root 

length development and seedling and seed rot. All were 

effective than control,but Difolatan (captafol),Vitavax 

(carboxin),Dithane M-45 (mancozeb) and Bavistin 

(carbendazim) performed best. Difolatan completely 

controlled seed rot. They also reported species of 

Fusarlum. Rhizoctonia and A1ternaria (including £u 

brass! cas and A.. br assi. ci. cgla2.

Tripathi et al., ,(1987) found that ALt£rnerj_a 

b^§ssj,E.®l of rape and mustard can be controlled with 4 

sprays of captafol followed by mancozeb 30 days after 

sowing at 15 days interval'was the best combination for 

maintaining a disease free crop.

Satyabarta Haiti and Raaof,(19SS) reported disease 

of rapeseed mustard (including Indian mustard)

(Brassicae juneca) , J3. compestris var. Brown sarson,

yellow sarson and tori a and taramira CEruca sati,ya (E,. 

yasi.can > of viral, mycoplasmal, bacterial and fungal 

origin, including brief diagnostic symptoms and control 

measures.

White and Ho, (1988) calculated emergence from 

Brassica seed in sterilized soil and in sterilized soil 

reincubated with E&yttliLliai The mean emergence

level of 93.9 V. in the former compared favourably with 

the known mean total viability of the seed lots 97.7 7..

Saha,(1989) reported in vitro growth of fiLterneria 

!3C§ssicae and A., brasicjLcgl.a isolated from the rape and

I
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Indian mustard which was reduced by each of 10 fungicides 
tested. Ziram and Ceresan wet (Phenylmercury acetate) 
completely inhibited growth. The second greatest growth 
reduction occun^d when ftlterneria br^ssicaetreated 
with Dithine M-45 (Mancozeb) or Difolatan (Captafol) and 
when /. A;brassici_cpl.% was treated with Pi thine Z-78 
(Zineb) or Mancozeb. In all cases increasing the 
concentration of fungicide increased growth inhibition.

Kamat and Rajsndra Prasad, (1989) described the 
major fungal and bacterial diseases affecting rapeseed 
and Indian mustard in India and gave details of their 
incidences life cycles and currently available control

t

measures.
Ansari and Khan, (1990) evaluated in vitro 18 

fungicides for their effect on the growth of Alterneria 
!2E§SSi£Sg and then for their efficacy as seed treatment 
and foliar applications in the management of damping off 
of seedling and blight of rape. In vitro Dithane M-45, 
Dithane Z-78, Ziram, Difolatan-80, Blitox-50 and Benlate 
completely inhibited growth of the pathogen and were 
fungicidal in action. Thiram and Brestan-60, which also 
caused total growth inhibition. were however, 
fungistatic, Benlate (0.1%) followed by Dithane M-45 was 
the best seed dressing for controlling damping off of 
seedling. Dithane M-45 (0.250 followed by Dithane Z-78 
as a foliar spray was most effective for controlling 
blight and increasing the yield in field trials.
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Kharbanda, (1992) evaluated several -fungicides in 
the laboratory growth chamber and -field as seed 
treatment and -foliar sprays for their protective and 
curative action against black leg -for rape (Brassica 
napus and Brassica campestris) caused by Lgptgsphaeri.a 
maculans. seed treatment with Benomyl, Carboxin + Thiram, 
Iproriine with Benomyl,Thiabendazole and Tolclofos- 
Methyl 3 significantly suppressed seed-borne macyians 
in agar plates.In the growth chamber Iprodine and 
Prochloraz seed treatment effectively protected seedling 
from infection upto 21 days after seedlings. In the 
field test however, non of this seed treatment prevented 
infection in seedling artifically inoculated with the 
pathogen 15 days after seedlings Iprodine or Prochlora?, 
sprayed once either four days before foliage 
inoculations or four days after stem inoculations with 
L*. in a growth chamber test, controlled the
diseases significantly.

Rakesh Shah and Jain, (1993) isolated 16 fungi from 
samples of the Indian mustard seed, using agar plate and 
bottle test, the former giving the better results. 
Reduction in germination was greatest in seed inoculated 
with Asoernl 11 us fIjayusi while Petnl.l.a seti.1 e.La caused 
the |most emergence rot. Of 12 fungicides tested as seed 
dressing on inoculated seed, Carboxin gave the best 
control of all the seed-borne fungi and highest 
germination while Zineb was best for checking post 
emergence rot.

IB
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CHAPTER 111
MATERIALS AND METHOD

3.1 Isolation s
The seed samples of rapeseed (Br a=>si_c a camnestris

Linn.) and mustard <Brassi.ca juncea Linn.) Cv. Pusa-
Bold, Seeta, TN-17 and MCN-60 were collected -from
Department of Agronomy, M,A.U.,Parbhani.

An attempt was made to pick up those seeds From the
mixture which appeared unhealthy. International rules

*
for seed testing (ISTA) were followed throughout the 
studies. Four methods viz. Agar plate (Musket,1948), 
Blotter paper (De.Temps, 1955),Moist sand (Suryanarayana 
and Bhombe, 1961) and Rolled towel (Deshkar and Khare, 
1975) were followed for isolation of seed-borne fungi.

To isolate external and internal seed mycoflora 
associated with the samples of rapeseed mustard, four 
hundred seed of each 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, Seeta, TN- 
17 and MCN-60 were selected and surface sterilized by 
dipping in 0,1 per cent mercuric chloride solution for l 
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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isolation of external seed-borne fungi two hundred seeds
of each variety i.e. Pusa-Bold, Seeta, TN-17 and liCN-60
was directly placed in petridishes containing sterile
potato dextrose agar media.All petridises were incubated 

o o
at 28 C + 1 C. Petridishes were exposed for 12 hours to 
ultraviolate light and iZ hours to dark. Observation 
were recorded for the growth of different mycoflora with 
the .help of stereobinocular microscope after 7 days, and
mycelial fragments were transferred to potato dextrose

}
agar slants for further studies. 'J'j-':

3.2.2 Blotter Paper Method e

Three layers of blotter paper, size equivalent of
petridiqh were soaked in sterile water and kept in the
petridlsh. Two hundred seeds of each variety i.e. Pusa-
Bold, Seeta, TN-17 and MON—60 were selected for
isolation of internal seed-borne fungi. They were
surface sterilized by dipping in 0.1 per cent mercuric
chloride solution for 1 to 2 minutes and washed in three
changes in sterile water. Then twentyfive seeds were
placed equidistantly on three layers of moist blotter
paper in petridish. External seed-borne fungi were
isolated by placing two hundred seeds of each variety
directly on the three layers of moist blotter paper in

o a
petridish. All petridishes were incubated at 28 C + 1 C 
and exposed to ultraviolet light and dark as described 
in earlier method. Then seeds and seedlings were
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examined after seven days with stereobinocular 
microscope, the percentage of individual seed mycoflora 
was recorded and mycelial fragments were transfered to 
potato dextrose agar slants for further studies as and 
when required, sterilied distilled water was added to 
moisten the blotter paper. ‘ J" •'i

3.2.3 Rolled Towel Method s
A lot of two hundred seeds of each variety was

surface sterilized by dipping in 0.1 per cent mercuric
chloride solution for 1 to 2 minutes then they were
washed in three changes of sterile water. One hundred
seeds were placed on moist towel paper and covered with
polythene paper and rolled carefully avoiding
disturbance of the seeds from their place. A second lot
of two hundred seeds of each variety was directly placed
on moist towel paper and covered with polythene paper
and rolled carefully. The rolled towel paper were kept
in slanting position along the wall on 3aboratony tables

o o
and incubated at 28 C + 1 C. After 7 days, the seeds and 
seedlings were examined with stereobinocular microscope, 
the percentage of individual seed mycoflora was recorded 
and mycelial fragments were transfered to PDA slants for 
further studies. . jjul • . * _:»V at’.t* ,.W-->. -tc. 4

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

hundred seeds of each variety were surface sterilized by

21



dipping in 0.1 per cent mercuric chloride solution -for 1
to 2 minute and washed in three changes of sterile
water. Then one hundred seeds were placed in big glass
petriplate containing sterilised moist sand. Similarly
for the isolation of external seed-borne fungi two
hundred seeds of each variety were directly placed in
big petriplate containing sterilized moist sand. Then

o o
these petriplates were incubated at 28 C j; 1 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, sterilised distilled water was added 
to moisten sand. The result of which are given in Table 
No.1 to 4.

3.3 Pathogenicity s
All cultures were brought into pure form following 

hypal tip method and grown on PDA siants.One hundred 
apparently healthy seeds of four varieties viz.Pusa-Bold, 
Seeta, TN-17 and MCN-60 were surface sterilized in 0.1 
per cent mercuric chloride solution for 1.5 to 2 minutes
and then washed in three changes of sterile water. All
seeds were rolled on actively sporulating cultures and
were piaced on moist blotter paper.The material was

o o
incubated at 28 C + 1 C and exposed 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. Reisolation was made and same cultures 

were used throughtout the course of experimentation.

3.4 Evaluation of efficacy of different fungicides :
For evaluation of efficacy of six fungicides

vis.Thiram,Carbendazim (Bavistin),Thiram + Carbendazim,

Mancozeb (Dithane M-45),Captan, Captafo] were used. Five

hundred grams healthy seeds of each variety i.e. Pusa-

Bold, Beeta, TN-17 and MCN-60 was selected and divided

into seven lots. Si is 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
o o

stored in cloth bags at room temperature < 24 C to 35 C)

In the laboratory.These seed samples were tested 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 180 days.

! *■ Vigour Index * Germination % x (Root + Shoot length in cm) i

3.5 Sensitivity of Fusarium moniliforae a
Six fungicides viz. Thiram, Carbendazim, Thiram + 

Carbendazim, Mancozeb, Captan, Captafol at the rate of 3 

gm/lit of water were used for this study. The 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 seeds of each variety was

rolled on actively growing culture of Eysarium

£DSDiiif£30]*i and placed in petridishss containing PDA

with fungicides. The effect of each fungicide was

observed. Colony diameter was measured after inoculation
o o

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

Inhibition percentage was calculated by following 

formula

Inhibition % = Diameter of colony of test pathogen
in control ~ Diameter oF test pathogen 
in seed treatment
------------------------------------------------------------------------------ 5! lm
Diameter of colony of test pathogen 
in control
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Table 3 A s Details of fungicides used in the study.

Common
name

Trade
product
used

Chemical
name

Manufactured
by

Thiram Hexathir Tetramethylthiuram 
disulfide or bis (dime­
thyl -thio carbamoyl) 
disulphide.

Bharat Pulvarsi> 
Mills Pvt.Ltd. 
Bombay.

Carbendazim Bavistin Methyl IH-benzimidazole 
- 2 - y 1 carbamate

BASF India Ltd. 
Bombay.

Mancozeb Dithane
M-45

Manganese ethylen 
— ebisdithiocarbamate 
plus Zinc

Indofil Chemica 
Company,Bombay.

Captan Orthocide N-(trichloromethyl thio>- 
4— Cyclohexane -1,2- 
dicarboximide

Rallis India Ltt 
Bombay.

Captafol Difolatan Cis-N-<1,1,2,2-tetra 
chioroethylthio)-4t 
cyclohexene-1,2-dicar— 
boximide

Rallis India Lt 
Bombay.

Table 3 B s The fungicidal seed treatment rapeseed mustard seed.

Crop Fungicides/
treatments

Rate of application to seeds
Method of application - Dry

Rapeseed
Mustard

Thiram
Carbendazim

3 gm/kg seed
3 gm/kg seed

Thiram + Carbendazim 3 gm/kg seed
Mancozeb 3 gm/kg seed
Captan 3 gm/kg seed
Captafol 3 gm/kg seed
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CHAPTER IV
RESULTS

4.1.1 Isolation of mycoflora front rapeseed-mustard 
seeds CBrassica Juncea (Zein and Loss):

The results given in table 1 to 4 indicate that the 
fungi isolated by agar plate, blatter paper,rolled towel 
and moist sand (Fig.l) were Fysar|um moni lifprme, 
SSESCSlllyS f 1 avus. Macrophomi na phaseol ina. Asperqi 1 lus 
niger, A1ternaria alternate and Curyulgrija iynata from 
rapeseed -mustard Cv.Pusa-Bold, Seeta, TN-17 and MCN-60 
seeds.

All the methods yielded more or less the same set of 
seed 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.lt 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,
Seata,TN-17,MCN-60. The total seed mycoflora was found 
less in all the methods in Pusa-Bold as compa'red to 
Seeta, TN—17,MCN-60. The fungi Fusacium 5>aO.LLi.f.2C.CB®a. 
dfiECSEtloffliOS fisgergiiius Qiggr and A1 £ernari,a
alternate were more prominent than Aspergillyg fiayys 
and Curyularia Iynata in all the methods in all the cultivars.

In general it was observed that agar plate method 
is superior than all other methods in yielding more 
number of fungi from the rapeseed-mustard.
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Fungi isolated with rapeseed mustard Cv. 
Pusa bold and Seeta in agar plate method.

Fungi isolated with rapeseed mustard Cv 
MCIM-60 and TIM-17 in agar plate method.
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Fungi isolated with rapeseed mustard Cv- 
F'usa bold in sand method.
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Fungi isolated with rapeseed mustard Cv 
Seeta in sand method.
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Fungi isolated with rapeseed mustard Cv. 
MCN--60 in sand method.
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Fungi isolated with rapeseed mustard Cv. 
TN—17 bold in sand method.



Table 1 i Percentage of nycoflora isolated froi sterilized and onsteriled rapeseed nstard seeds Cv. 

Pusa-Bold by varioos nethods.

Sr.
No,

Fungi isolated Agar Plate Blotter Paper Rolled Touel Hoist Sand

S S U S S S S U S S S S use S S U S S

1. Fusariiu aoniliforoe 5.33 7.67 4.67 6.33 4.88 6.88 2.33 s.ee
2. Asperlnillus flavas 4.67 6.88 3.33 5.88 S.BB 7.33 3.88 5.88
3. Hacroobopina phased ina 5.88 7.67 4.88 6.88 5.88 6.67 4.88 6,33
4. fisfiecigiilus glger 5.33 6.67 4.67 6.88 3.67 6.33 3.88 5.33
5. Sitintfcii iligcsiii 6.67 7.67 5.67 7.67 4.88 6.88 4.88 4.67
6. SaMidi iBQiti 4.88 6.88 3.88 5.67 2.33 3.33 3.88 4.67

S.E.+ 8.46 1.46 8.59 8.62 8.48 8.65 8.54 8.47

C.D.+ iP ■ 8.05) 1.45 1.44 1.87 1.96 1.52 2.84 1.71 1.49

Note i: S S - Sterilized seed, U S S - Unsterilized seed

Table 2 i Percentage of aycoflora isolated free sterilized and onsteriled rapeseed nustard seeds Cv.Seeta by

various act bods.

Sr. Fungi isolated Agar Plate Blotter Paper Rolled Touel Hoist Sand
No.

S S U S 3 S S U S S S S U S S S 3 U S S

1. Fusariiu eoniliforse 7.33 8.67 5.88 7.88 5.67 7.64 6.88 7.67
2. S5BE£lsUlu§ fUsas 6.88 B.B8 4.33 6.67 5.88 6.67 5.88 6.67
3. Naaroghaiina Bj&Iiiliai 7.33 9.33 5.88 6.67 5.33 7.88 4.88 5.67
4. Asperioillus njqer 6.88 7.33 5.67 7.88 5.88 7.88 4.33 6.33
5. filt§Ln§ria al&rnata 7.B8 9.88 6.67 7.67 5.33 7.88 5.67 7.6?
6. Curvularia lunata 5.67 7.67 4.88 6.67 5.88 6.67 3.33 5.67

S.E.+ 8.55 8.68 8.33 8.54 8.35 8.57 8.9 8.57

C.D.+ (P = 8.85) 1.75 2.82 1.83 1.75 1.74 1.79 1.58 1.88

Note ! S 8 - Sterilized seed, U S S - Unsterilized seed
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Table 3 t Percentage of oycoflora isolated froo sterilized and unsteriled rapeseed eostard seeds Cv. 10-68 by 

various aethods.

Sr. Fungi isolated Agar Plate Blotter Paper Rolled Towel Moist Sand

S S U S S S S U S S S S U S S S S U S S

1. Fusarius soniliforse 7.88 8.33 6.33 7.33 6.88 7.67 5.33 7.88
2. teegrialilys flaym 6.88 7.67 6.88 7.67 5.88 7.88 4.88 6.88
3. giSEsehagina einsssliBi 5.67 7.88 5.88 7.88 5.67 7.33 5.33 6.67
4. Asoerioillus nicer 6.33 7.33 5.88 6.67 4.88 6.88 4.67 6.67
S. Alterneria alternata 7.88 8.33 4.88 6.88 5.33 7.88 3.67 5.67
6. Curvularia lunata 6.67 7.67 3.66 6.00 5.88 7.88 4.33 6.33

8.E.+ 8.61 8.42 8.59 8.64 8.66 8.49 8.69 8.59

C.D.+ (P = 0.05) 1.93 1.31 1.85 2.89 2.87 1.56 2.19 1.B7

Note : S S - Sterilized seed, OSS- Unsterilized seed

Mis 4 i Percentage of oycoflora isolated froo sterilized and unsteriled rapeseed oustard seeds Cv.TN-17 by 

various oethods.

Sr. Fungi isolated Agar Plate Blotter Paper Rolled Towel Moist Sand

S S OSS S S u s s S S 0 S S S 8 0 S S

1. Fusarius soniliforie 6,33 7.67 5.33 7.33 4.00 5.67 2.33 5.88
2. Aspen oi 11 us flayus 5.33 7.33 4.33 6.88 5.88 7.88 3.33 5.08
3. Hacroohosina ohaseolina 5.33 7.88 5.88 6.67 5.88 5.67 4.88 6.88
4. fiiiHiaillBS Sifler 6.88 7.33 5.67 7.67 3.67 5.33 3.88 5.33
5. Alterneria alternate 6.33 S. 88 6.33 7.33 4.88 6.88 3.88 5.67
6. Curvularia lunata 4.33 5.67 3.33 5.67 2.33 5.88 4.88 6.88

8.E.+ 8.54 8.38 8.58 8.44 8.53 8.47 8.55 8.71

C.B.+ (P » 0.05) 1.72 1.98 1.82 1.48 1.66 1.55 1.75 2.23

Note : S S - Sterilized seed, OSS- Unsterilized seed
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Major -fungi isolated from rapeseed mustard 
Cv- Pusa bold, Seeta, MCN-60 and TIM-17.

1. Ey.sari_um moni_l_i.£orme Sheldon (Fig.l)
2. AlB.lC9.LLLa! iLlYai (Link) e>:. Fries (Fig,2)
3. MacroB.hgmi.0.3 BtlilULLQi (Tassi) Boi d (Fig.3)
4. Asgerg.i_l.Lai QL9.1C Van Tiegh (Fig. 4)
5- ALtlC.Qi.CLl iLtlCQiti <Fr.) Keissler (Fig.5)
6. CuryuLiCLi LaQiti (Fig.6)



Response of- rapeseed mustard Cv. Pusa bold 
Seeta, MCN--60 and TN-17 with Fusariura 
m2Diiif2CfDg Sheldon, inoculation to seed 
for germination and mortality.



\
Growth inhibition of Fysari,um fD9Diiif 
Sheldon, inoculation to rapeseed mustard Cv. 
Pusa bold in media containing 3 gm of fungicid 
per litsfcr^. •
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Table 5 : Response of rapeseed mustard to Fusariuro moniliforme 
inoculation and seed treatment with fungicides.

1. Thiram
<2.5 g/kg)

Pusa-Bold 
Seeta 
MCN-60 
TN-17

2. Carbandazim 
<2.5 g/kg>

Pusa-Bold 
Seeta 
MCN-60 
TN-17

_3. Thiram +
Carbandazim 
<2.5 g/kg)

Pusa-Bold 
Seeta 
MCN-60 
TN-17

4. Dithane M-45 
<2.5 g/kg)

Pusa-Bol d. 
Seeta 
MCM-60 
TN-17

5. Captan
<2.5 g/kg)

Pusa-Bold 
Seeta 
MCN-60 
TN-17

6. Captafol
<2.5 g/kg)

Pusa-Bold 
Seeta 
MCN-60 
TN-17

7. Control
<Untreated)

Pusa-Bold 
Seeta 
MCN-60. 
TN-17

•*
Sr. Fungicide Variety Germination V. Mortality %
No, **

<15 DAP) <15 DAP)

Pre Post

•* Based on -four hundred seeds in each treatment:. 

«* DAP = Days after planting.
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The identification of fungi isolated from 

rapeseed-mustard cv,Pusa-Bold,Seeta,TN-17,MCN-60 seeds 

were done on the basis of cultural and morphological 

characters which was also confirmed by senior 

Mycologist,I.A.R.I., New Dehli - 110012. The list of 
fungi is given -below:

1. Fuggritim moni 1 if or me Sheldon (Fig. 1)

2. AsperoiHus fLavus (Link) ex.Fries (Fig.2)

3. Macrophomina phaseolina (Tassi) Soid (Fig.3)

4. Aspergillus niggr Van Tiegh (Fig.4)

5■ AJ.ternar.i_a ^Ifrernata (Fr.) Kei ssl er (Fi g. S)

6. SmiYuLaci.a Luciata (Fig.6>
4.2.1 Interactions between fungicides and cultivars 
under Fuaarium moni1iforme inoculation condition in 
rapeseed-mustard.

The seeds of rapeseed mustard cv.Pusa-Bold, 

Seeta, TN-17,MCN-60 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 Fusgriujn moni 1J,forme ' 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-Bold, Seeta, TN-17 and MCN-60. Thiram 

and Thiram + Carbendazim improved maximum germination 
percentage than other fungicides and less pre and post 

emergence mortLality.
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T2.S7 o
4.3.1 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, Seeta, 

TN-17 and MCN-60 were used for study. The first lot of 

seed of each cultivar was treated with six seed dressing 

fungicides viz. Thiram, Carbendazim, Thiram + 

Carbendazim, Mancozeb, Captan, Captafol at the rate of 

3.0 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 moisture percentage was 9 at the 

time of storage. The seed samples of each cultivar were 

tested for germination, vigour index and seed mycoflora 

at monthly intervals by blotter paper method, rolled 

towel method and moist sand method.

The data in Table No. 6 to 8 indicate that there 

was significant reduction in germination percentage, 

vigour index and increase in seed mycoflora after 6 

months of storage in Pusa-Bold in blotter paper, rolled 

towel and moist sand methods.

In blotter paper method the germination percentage 

was decreased from 88.2 to 79.S, vigour index was also 

decreased from 821 to 729 ■ and seed mycoflora was 

increased from 3.82 to 3.03.
In rolled towel method the germination and vigour

index were decreased from 90.5 to 78

31
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respectively and seed mycoflora was increased -from 3.65 
to 5.10.

In moist sand method germination and vigour index 
were decreased -from 91.2 to 80.4 and 1026 to 904 
respectively and seed mycoflora was increased from 3.55 
to 4,97 in 6 months storage period.

It maintained certifications standards of 
germination <75%) upto 180 days in all the methods.

It was concluded that the germination percentage 
and vigour index was maximum and less seed mycoflora in 
moist sand method as compelred to blotter and rolled 
towel method in Pusa-Bold cultivar.
4.3.2 Effect of individual fungicide on germination, 
vigour index and seed mycoflora.

The seed germination percentage and vigour index 
were significantly 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 seed mycoflora was 
significantly less in the same fungicidal seed treatment 
in all the methods. All the fungicidal seed treatments 
Increase the germination percentage, vigour index and 
decreased seed mycoflora than untreated control in aJ1 
the methods (Table 6 to 8).
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Table 6 s Effect of fungicidal seed treatment during the 
storage period on Germination, Vigour Index and Seed 
Mycoflora in mustard Cv. Pusa-Bold by Blotter paper method.
Sr. 
No.

FI.

F2.

Fi * 
F2

Note

Period in 
days (P)

Germination
7.

Vigour
Index

Seed
Mycoflora

0 88.2 321 3.82

30 88.0 808 3.94

60 86.4 792 4.22

90 84.7 777 4.46

120 82.8 759 4.70

150 81.1 744 4.87

1S0 79.5 729 5.05

S. E. + 0.55 2.25 0.01

C.D.+ 1.54 6.25 0.04

Eyoaieidg (F)

Thiram 89.3 819 3.87

Carbandasim 78.8 723 5. 14

Thiram + Carbgjvdazi m 89.8 835 3.61

X)i thane M-45 ' 86.9 796 4.20

Captan 85.4 783 4.42

Captafol 83.-9 770 4.60

Control 76.9 705 4.07

S.E.+ 0.55 2.25 0.01

C. D. + 1.54 6.25 0.04

JLQ££®ELtl2D.
P x F
S.E.+ 1.47 5.96 0.04
C.D.+ (P=0.05) 4.07 16.53 0.3

(NS) (NB) (NS)
. p = Period, F= Fungicide,
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Table 7 t Effect of fungicidal seed treatment during the 
storage period on Germination, Vigour Index and Seed 
iiycoflora in mustard Cv. Pusa-Bold by Rolled Towel method.
Sr.
No.

Period in 
days (P)

Bermination
7.

Vigour
Index

Seed
Mycoflora

FI. 0 90.5 950 3.65

30 89. 1 936 3. 88

60 87.6 920 4.05

90 85.7 900 4.35

120 83.6 881 4.62

150 82. 0 861 4,78

180 78.9 820 5. 10

S. E. + 0. 38 4.76 0.04

C. D. + 1.06 13. 19 0.11

F2. Pungi.ci.de (F)

Thiram 89. 8 944 3.76

Carbandazim 80.8 849 4.92

Thiram + Carbandazim 91.1 957 3.59

Dithane M-45 87.8 922 4.09

Captan 86.8 907 4.23

Captafol 84.8 891 4.46

Control 76.4 802 5. 35

S.E.+ 0.38 4.76 0.04

C.D.+ 1.06 13. 19 0.11

I.Qfe.ract

FI x P x F
F2 S.E.+ 1.01 12.59 0. 10

C-D.+ (P=0.05) 2.80 34.89 0.28
(NS) (NS)

Note : P = Period, F» Fungicide,
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Table 8 : Effect of fungicidal seed treatment during the
storage period on Germination, Vigour Index and Seed
Mycoflora in mustard Cv- Pusa—Bold by Moist. Sand method.
Br. Period in Germination Vigour Seed
No. days {P) % Index Mycoflora
Fi. 8 91.2 1026 3.55

30 89.7 1010 3.78
60 88.9 995 4 ■ 00
90 86.3 971 4.27
120 84.3 949 4.53
150 82.3 928 4.77
180 80.4 904 4.97
S.E.+ 0.21 2. 53 0 ■ 0o
C. D. + 0.59 7.02 0. 08

F2. Funqigi.de (F)
Thiram 90.3 1016 3.72
Carbandazim 82.1 927 4.79
Thiram + Carbgndasim 91.6 1033 3.51
Dithane M-45 88. 1 992 4.04
Captan 87.0 979 4.20
Captafol 85.3 961 4.21
Control 78.0 878 5.20
S.E.+ 0.21 2.53 0.03
C.D.+ 0.59 7.02 0.08
Intraction

FI x P x F
F2 S. E. + 0. 57 6. 69 0.07

C.D.+ <P»0.05) 1.57 18.56 0. 20
(NB) (NS)

Note 5 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-Bo3d 

germination and vigour index was non-signiFicant in the 

interaction between period into fungicides in rolled 

towel and moist sand method. But seed mycoflora was 

significantly superior in the interaction between period 

into fungicides in rolled towel and moist sand (Table P 

and 10). The seed mycoflora was less in Thiram + 

Carbandacim and Thiram than other fungicidal seed 

treatment in rolled towel and sand method.
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3.38

3.48

3.88

4.05

4.20

4.68

4.45

4.68

4.85

4.95

5.15

5.15

5.35

8

38

68

90

128

158

188

B. E. i - 8.10

C. D. + - 0.28
(P = 5.85)

3.58

3.68

4.82

4.35

4.45

—> Thiraa

3.85

2.80 3.38 3.40 3.80 4.88

3.05 3.55 3.75 3.95 4.88

3.15 3.78 3.95 4.25 5.18

3.55 4.28 4.28 4.58 5.38

3.95 4.45 4.55 4.65 5.55

4.15 4.68 4.80 4.95 5.65

4.58 4.85 5.8 5.15 6.30

Carbandazia Thiraa + Carbandazia Dithane H-45 Captan Captafol Control

4.25 2.65 3.15 3.38 3.65 4.88

4.48 2.95 3.55 3.78 ' 3.95 4.85

4.65 3.18 3.70 3.98 4.20 4.95

4.88 3.55 4.05 4.38 4.58 5.15

5.08 3.85 4.48 4.45 4.70 5.30

5.15 4.15 4.68 4.75 4.90 5.55

5.38 4.35 4.85 4.95 5.85 5.85

Treataent 

Period !

8

38

68

98

128

158

188

Table 18 : Seed Bycoflora influenced by period into fungicides in Cv. Pusa-Bold by Hoist Sand Kthod.

S.E. + - 8.07

C.D. + - 0.28 
(P = 5.85)

Table 9 3 Seed eycoflora influenced by period into fungicides in Cv. Pusa-Bold by Rolled Touel eethod.

Treateent — > Thiraa Carbandazia Tbirao * Carbandazia Dithane tl-45 Captan Captafol Control 

Period i

O
B

w
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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. Seata.

The data in Table No.11 to 13 indicated that there 
was significant reduction in germination percentage from 
88.6 to 77,3 in blatter paper, 89.4 to 79.1 in rolled 
towle paper and 90.4 to 79.8 in moist sand. It also 
indicated that the vigour index was decreased from 826 
to 727 in blotter paper, 90S to 803 in rolled towel 
paper and 1028 to 907 in moist sand. The seed mycoflora 
was significantly increased from 3.94 to 5.08 in blotter 
paper, 3.82 to 5.10 in rolled towel and 3,6 to 5.02 in 
moist sand method in Seeta after the 6 months storage 
period. It maintained certification standards of 
germination (75%) upto 6 months in all the methods.

It was also concluded that the germination and vigour 
index were maximum with less seed mycoflora in moist 
sand method as compared to blotter paper and rolled 
towel method In Seeta cultivar.
4.3.5 Effect of individual fungicides on germination, 
vigour index -and seed mycoflora.

N

The germination percentage and vigour index were 
significantly higher in Thiram + Carbftndasim followed by 
Thiram than other fungicidal seed treatment and 
untreated control in blotter paper, rolled towel and 
moist sand method. It was also observed that the seed 
mycoflora was also less in the same fungicidal seed 
treatment in all the methods (Table 11 to 13).
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Table 11 b Effect of fungicidal seed treatment during the 
storage period on Bermination. Vigour Index and Seed 
liycoflora in mustard Cv. Seeta by Blatter paper method.
Sr.
No.

Period! in 
days <P)

Germination
%

Vigour
Index

Seed
Myco-? lor a

FI. 0 88.6 826 3.94

30 87.0 818 4. 19

60 85.1 796 4.42

90 83.3 779 4.66

120 81.1 758 4.87

150 79. 1 744 5.08

180 77.3 727 5.24

S.E.+ 0, 13 3.47 0.03

C.D.+ 0.35 9. 62 0.08

F2. Fungici.de <F5

Thiram 87.5 823 4. 12

Carbflndaaim 79.0 744 5. 10

Thiram + Carbiandazim 89.6 042 3.83

Dithane M-45 84.7 791 4.4*

Captan 83.3 777 4.65

Capta-f ol 81.8 764 4.80

Control 75.7 707 5.42

S. E. + 0. 13 3.47 0.03

C. D. + 0.03 9.62 0.03

Intraction

FI x 
F2

P x F
8.E.+
C.D.+ <P=0.05)

0.34
0.93

9. 19 
25.47

0.07
0.21

Note : P = Period, F= Fungicide,
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Table 12 : Effect of fungicidal seed treatraent during the 
storage period on Germination, Vigour Index and Seed 
Mycoflora in mustard Cv. Seata by Rolled Towel method.
Sr.
No.

Period in 
days <P)

Germination
%

Vigour 
Index >

Seed
Mycoflora

FI. 0 89.4 90S 3.82

30 88.1 894 4.01

60 o 86.6 879 4.29

90 84.4 857 4.52

120 81.9 832 4.82

150 80.7 820 4.95

180 79. 1 803 5. 10

S.E.4 0.07 ' 0.69 0.03

C. D. + 0. 18 1.92 ' 0.09

F2. Fyngici.de <F)

Thiram 88. 6 900 3,98

Carbflndazim 80. 1 814 5.02

Thiram + Carbandazim 90. 1 915 3.74

Dithane M-45 86.0 873 4.35

Captan 85.3 867 4.40

Captafol 83.8 851 4.58

Control 76.0 772 5.44

S.E.+ 0.07 0. 69 0.03

C. D. + 0. 18 1.92 0.09

Intrg.ct.lDn
FI x 
F2

P x F
S.E.4;
C.D.± (P=0.05>

0. 18
0.47

1.84
5.09

0.09
0.25

Note . P = Period, F= Fungicide,
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Table 13 s Effect of fungicidal seed treatment during the 
storage period on Germination, Vigour Index and Seed 
Mycoflora in mustard Cv. Seeta by Hoist Sand method.
Br.
No.

Period in 
days <P)

Germination
7.

Vigour 
Index

Seed
Mycoflora

FI. 0 90.4 1028 3.60

30 S9.3 1008 3.86

60 87. 4 987 4,09

90 84.0 963 4.39

120 83.6 944 4.6?

150 81.4 913 4. 85

1S0 79.8 907 5.02

S. E.+ 0.49 5.86 0.02

F2.

C.D.+

Fungici.de <F)

1.36 16.25 0.06

Thiram 90.2 1013 —r i>77>
* / W

Carbflndazim 81.1 922 4.92

Thiram + Carbandarim 91.8 1038 3.47

Dithane H-45 87.6 989 4. J2

Captan S 6«0 971 4.33

Captafol S3. 1 953 4.52

Control 76. 1 864 5.39

S. E. + 0.49 5.86 0.02

FI x

C.D.+

I.QtLSC.ti.20.
P x F

1.36 16.25 0.06

F2 S.E.+ 1.29 15.51 0.06
C.D.+ (P=0.05) 3. 59 

(NS)
42.99
(NS)

0. 15

Note : P = Period, F* Fungicide,



4.3.6 Germination, vigour index and seed mycoflora as 
influenced by period into fungicides in rapeseed mustard 
Cv. Seeta in blotter paper and rolled towel paper method.

In storage period of 6 months in Seeta (Table 14 to 

l'?) indicated that germination, vigour index and seed 

mycoflora were significantly superior in the interaction 

between period into fungicides in blotter paper and 

rolled towel paper. The germination percentage and 

vigour index was higher in Thiram + Carbfindtf^im followed 

by Thiram than other fungicidal treatments. It was also 

observed that the seed mycoflora was less in Thiram + 

Carbfindazim and Thiram seed treatment in blotter paper 

and rolled towel paper also.

4.3.7 Seed mycoflora as influenced by period into 
fungicides in Seeta in moist sand method.

In storage period of 6 months in Seeta germination 

and vigour index was non-significant in the interaction 

between period into fungicide. The seed mycoflora was 

significantly reduced in Thiram + CarbAndazim and Thiram 

than other fungicidal seed treatment and untreated 

control (Table 20) .
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Table 14 : Semination influenced by period into fungicides in Cv. Seeta by Blotter paper eethod

Treateent -

Period >

-> Thirae Carbfindazin Thiras + Carb&dazis Dithane H-45 Captan Captafol Control

e 92.0 84.5 94.5 90.8 90.5 88.5 80.8

30 91.5 83.0 93.5 88.5 87.5 86.0 79.0

68 89.5 SO. 5 91.5 87.5 88.5 84.5 78.5

91 87.5 79.0 89.5 88.5 84.5 82.5 75.5

120 85.0 77.0 88.5 82.5 81.0 88.0 74.0

150 . 84.0 75.5 85.0 81.8 79.0 76.5 72.5

188 83.0 74.0 84.5 78.5 75.5 75.0 71.0

S.E. t - 0.34

C.D. + - 0.93 
(P = 0.05)

Table 15 i Vigour index influenced by period into fungicides in Cv. Seeta by Blotter paper eethod.

Treataent -->

Period 1

Thiraa Carbandazin Thirae + Carbfindazio Dithane H-45 Captan Captafol Control

0 868 790 883 837 841 827 748

30 BSS 810 874 827 818 804 733

60 839 753 855 818 794 785 729

90 817 838 636 894 790 771 705

128 794 71? 827 771 757 748 691

150 785 705 829 762 738 715 678

180 810 691 790 729 705 701 664

S.E. + - 9.1?

C.D. + - 25.47 
(P * 0.05)
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Table 16 : Seed aycoflora influenced by period into fungicides in Cv. Seeta by Blotter paper sethod.

IP = 8.85)

Table 17 i Seraination influenced by period into fungicides in Cv. Seeta by Rolled Toael aethod.

38 I

Treatoent

Period I

Thirast Carb&idazia Thiraa + Carbfindazia Di thane H-45 Captan Captafol Control

93.8 85.8 95.8 91.8 91.5 89.5 81.8

92.8 83.8 95.8 89.8 98.8 87.8 80.8

91.8 82.8 93.8 88.8 88.8 86.8 78.0

SB. 8 81.8 91.8 86.8 85.8 84.5 76.0

86.5 79.8 87.8 84.8 82.8 81.8 74.0

86.8 77.8 86.8 83.8 81.8 88.8 72.0

84.8 74.1 85.8 81.8 88.8 78.5 71.8

3.48 4.68 3.88 3.88 3.75 4.85 5.00

3.50 4.80 3.25 4.85 4.28 4.48 5.15

3.98 5.88 3.50 4.28 4.55 4.65 5.15

4.20 5.15 3.98 4.55 4.60 4.85 5.48

4.45 5.38 4.85 4.88 4.95 5.80 5.55

4.65 5.35 4,55 4.98 5.15 5.25 5.75

4.86 5.55 4.68 5.15 5.35 5.45 5.95

S.E. ♦ " B.18

C.D. ♦ - 8.47 
IP ■ 8.85)
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874

863188 853 752

S.E. * - 1.84

C.D. + - 5.09 
(P = 1,15) .

Table 18 t Vigour index influenced by period into fungicides in Cv. Seeta by Rolled TdnbI aethod.

Treateent --> Thiran Carb&dazia Thiraa + CarbSndazin Dithane H-45 Captan Captafol Control

Period !

3.38 4.55 2.95

3.48 4.88 2.95

3.65 4.85 3.38

4.15 4.95 3.88

4.35 5.15 4.25

4.48 5.38 4.48

4.65 5.55 4.55

8.89

8.25

3.65 3.58 3.85 4.95

3.95 3.88 4.28 5.80

4.15 4.15 4.48 5.55

4.35 4.55 4.68 5.38

4.65 4.85 4.95 5.55

4.88 4.95 5.08 5.88

4.95 5.88 5.18 5.98

Table 19 : Seed sycoflora influenced by period into fungicides in Cv. Seeta by Rolled Toml aethod.

Treataeot --> Thiraa Carb&tdazia Thiraa + Carbtndazia Ditbane H-45 Captan Captafol Control
3
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Table 21 s Seed oycoflora influenced by period into fungicides in Cv. Seeta by Holst sand eetbod.

Treataent —
Period 1

> Thiraa Carhtodazia Thiraa + Carbdndazla Di thane H-45 Captan Captafol Control

i 3.18 4.48 2.88 3.38 3.48 3.88 4.85
38 3.18 4.65 2.98 3.65 3.88 3.95 5.88
68 3.38 4.88 2.95 3.88 4.25 4.40 5.15
98 3.88 4.85 3.38 4.25 4.55 4.55 5.45

128 4.85 5.15 3.88 4.48 4.68 4.88 5.55
158 4.25 S.uB 4.28 4.65 4.88 5.08 5.88
188 4.55 5.38 4.48 4.85 4.95 5.15 5.95
S.E. + - 8.86
C.D. t - 8.15 
(P = 1.85)
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4.3.S Effect of fungicidal seed treatment during the 
storage period on germination vigour index and seed 
nycoflora in rapeseed mustard Cv. MCN—60.

The data in Table 21 to 23 indicated that there was 

significant reduction in germination percentage from 

S9.2 to 76.1 in blotter paper 89 to 76.8, in rolled towel 

and 90 to 78.4 in moist sand. Vigour index was also 

decreased -From 821 to 709 in blotter paper, 1007 to 075 

in rolled towel paper and 1090 to 950 in moist sand 

method. The seed mycoflora was increased from 4.01 to 

5.35 in blotter paper, 3.85 to 5.29 in rolled towel 

paper and 3.76 to 5.20 in moist sand method in MCN-60 

after the 6 months storage period.

It maintained certification standards for 

germination upto 6 months in all the methods.

It was concluded that the germination and vigour 

index were maximum with less seed mycoflora in moist 

sand as compalred to blotter paper and rolled towel 

paper method.

4.3.9 Effect of individual fungicide on germination, 
vigour index and seed mycoflora in MCN—60.

The germination percentage and vigour index were 

significantly higher in Thiram + Carbfindazim followed by 

Thiram than other fungicidal seed treatment and 

untreated control in blotter paper, rolled towel and 

moist sand method. Seed mycoflora was also less in the 

same fungicidal seed treatment in all the methods (Table 

21 to 23).
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Table 21 a Effect of fungicidal seed treatment during the
storage period on 8armination. Vigour Index and Seed
Mycoflora in mustard Cv. WCN-60 by Blotter paper method.
Sr.
No.

Period in 
days <P)

Bermi nation
•/
tm

Vigour 
Index

Seed
Myco-f lora

FI. 0 88.2 821 4.01

30 86.8 808 4.20

60 84.2 786 4.49

90 82.6 769 4.71

120 80.4 749 4.97

150 77.8 724 5.22

180 76. 1 709 5.35

S. E. + 0.07 0.87 0.02

C. D. + 0.81 2.41 0.05

F2. Fungi.ci.de (F)

Thiram 86.8 810 4.21

Carbflodazim 78.8 734 5. 12

Thiram + Carbflndazim 09.1 829 3.92

Dithane H-45 84.0 782 4.53

Captan 81.6 760 4.81

Captaf ol 81.3 758 4.87

Control 74.8 697 5.50

S.E.+ 0.07 0.37 0.02

C. D. + 0. 18 2.41 0.05

lD.tC3cti.on
FI x 
F2

P x F
S.E.+
C.D.+ (P=0.05)

0. IB
0.49

2.30
6.37

0.05
0. 34

Note ; P = Period, F== Fungicide,
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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-60 by Rolled Towel method.
Sr - Period in Bermination Vigour Seed
No, days <P) V

tm Index Mycoflora

FI. 0 89.0 1007 “1* OET83

30 87.7 993 4. 15

60 85.4 967 4.39

90 82.9 937 4.70

120 81.0 917 4.92

150 79.3 099 5. 09

180 76.8 875 5.29

S.E.+ 0. 19 1. 15 0.03

C.D.+ 0.55 3. 18 0.09

F2. EyDgi£ide <F)

Thiram 88.3 1001 4.02

Carbenclazim 79.4 899 5.07

Thiram + Carbfindazim 38.7 1005 4.02

Dithane M--45 85.3 964 4.42

Captan 83.6 947 4.61

Captafol 82. 1 934 4.73

Control 74.7 846 5.50

3.E.+ 0. 19 1.15 0.03

C.D.+ 0.55 3. 18 0. 09

Intracti on

FI x P J! F
F2 S.E.+ 0. 52 3.04 0.09

C.D.+ <P=0.05> 1.45 8.41 0.26
(NS)

Nate s P = Period, F** Fungicide,
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Table 23 : Effect of fungicidal seed treatment during the 
storage period on Germination, Vigour Index and Seed 
ilycoflora in mustard Cv. MCN-60 by Hoist Sand method.
Sr.
No.

Period in 
days <P)

Germination
7.

Vigour 
Index

Seed
Mycof1 ora

JFl. 0 90.0 1090 3.76

30 ' 89. 1 1080 3.85

60 86.9 1053 4. 16

90 84.3 1022 4.45

120 82.3 998 4.76

150 80.6 976 4.90

180 78.4 950 5. 20

S« E. + • 0. 11 1.43 0.03

C.D.+ 0.30 3.98 . 0.09

F2. Fungicide <F)

Thiram 89. 7 1085 3.80

Carbfindazim 79.6 964 5.05

Thiram + Carbfindazim 90.5 1101 3.56

Dithane M-45 86. 1 1048 4.27

Captan 85.0 1032 4.44

Captafol 84.3 1021 4 ■ 53

Control 76. 1 922 5.37

S.E.+ 0.11 1 ■ 4^ 0.03

C.D.+ 0. 30 3. 98 0.09

Intraction

FI x 
F2

P x F
S.E.+
C.D.+ <P=0.05)

0.29
0.80

3.79
10.52

0.08
0.23

Note s P = Period, F= Fungicide,

50



4.3.IB Germination, vigour index and seed mycoflora as 
influenced in rapeseed mustard in blotter paper and sand 
method.

In storage period of 6 months in MCN-60 (Table 24 

to 2*?) indicated that germination, vigour index and seed 

mycoflora were significantly superior in the interaction 

between period into fungicides in blatter paper and 

moist sand method. The germination percentage and vigour 

i nde?! 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&ndazi.m and Thiram 

seed treatment in blotter paper and sand method also.

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

In storage period of 6 months in MCN-60 seed 

mycoflora was non-significant in the interaction between 

period into fungicides. The germination percentage and 

vigour index was significantly increased in Thiram + 

Carbandazim and Thiram seed treatment in rolled towel 

method (Table 30 and 31).
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764 755 

736 736 

708 717 

■609 699

C.D. + - 8.49 
(P = 8.05)

92.8

91.8 

89.5

88.8

85.8

82.8

88.8

Captan CaptafolThiraa + Carb&daziaTreataent --> Thiraa Carbflndazia

Period !

0 875 788

38 846 773

68 834 745

90 828 727

120 792 715

158 774 699

188 745 • 689

S.E. + - 2.30

C.D. 
(P =

+ - 6.37
0.05)

Dithane H-45

838

829

811

783

764

736

717

Table 2a s vigour index influenced by period into fungicides in Cv. HCH-68 by Blotter paper sethod.

Control

750

732

708

699

688

661

652

84.5 93.8 98.8 89.8 88.5 88.5

83.8 93.8 89.8 87.0 86.0 78.8

88.8 91.5 87.0 84.8 83.0 76.8

78.8 98.8 84.8 82.8 81.0 75.8

77.0 88.0 82.8 79.8 79.8 73.0

75.0 85.8 79.0 76.0 77.0 71.8

74.8 83.8 77.0 74.0 75.8 78.8

Table 24 s Gemination influenced by period into fungicides in Cv. HCN-68 by blotter paper aethod.

Treataent —> Thiraa Carbfindazia Thiraa + Carbfndazia Dithane H-45 Captan Captafol Control 

Period I
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Table 26 i Seed Bycoflora influenced by period into fungicides in Cv.HCH-60 by Blotter paper eethod

Treataent —

Period !

> Thiraa Carbfiidazia Thiraa + CarbSndazia Di thane H-45 Captan Captafol Control

8 3.48 4.60 3.38 3.88 3.95 4.85 5.00

30 3.65 4.80 3.30 3.95 4.25 4.40 5.10

60 3.90 ' 5.09 3.55 4.25 4.65 4.80 5.30

90 4.14 5.15 3.88 4.65 4.85 4.95 5.45

120 4.55 5.30 4.15 4.85 5.15 5.15 5.70

150 4.85 5.45 4.55 5.15 5.38 5.35 5.95

180 5.00 5.55 4.88 5.10 5.55 5.45 6.05

S.E. + - 8.05

C.D. + - 0.14 
(P = 9.85)

Table 27 i Seraination influenced by period into fungicides in Cv. 10-60 by Hoist sand aethod.

Treataent ■--> Thiraa Carb&ndazia Thiraa + Carbdndazia Dithane H-45 Captan Captafol Control

Period •'

8 94.0 86.8 95.0 92.0 91.0 90.0 82.0

30 94.0 85.0 95.0 91.0 90.0 89.0 80.0

68 92.0 ' 83.8 94.0 89.0 87.8 86.5 77.0

98 90.8 79.5 91.8 86.0 84.0 84.0 76.0

128 88.5 77.8 89.0 83.5 83.8 81.5 74.0

150 86.0 75.0 87.8 82.8 81.5 80.8 73.0

180 83.5 71.5 85.0 79.0 80.0 79.0 71.0

S.E. + - 0.29

C.D. + - 8.88 
(P = 0.05)
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C.D. + - 8.29 
(P = 05)

3. is

3.48 

3.BB 

4.03

4.48 

4.75

4.55 2.95 3.55 3.88 3.95 5.88

4.80 3.10 3.95 4.25 4.35 5.30

5.85 3.30 4.48 4.70 4.65 5.38

5.30 4.00 4.75 4.88 4.90 5.55

5.45 4.25 4.55 4.90 5.00 5.70

5.85 4.55 5.15 5.00 5.15 5.95

Table 28 i Vigour index influenced by period into fungicides in Cv. 10-50 by Moist sand eetbod.

Treatnent -->

Period !

Thiraa Carbfindazia Thiraa + Carbfindazia Di thane M-45 Captan Captafol Control

0 1139 1042 1151 1115 1182 1091 994

38 1139 1030 1151 1182 1091 1878 969

50 1115 1005 1139 1078 1054 1048 938

90 1890 953 1182 1042 1018 1018 921

128 1073 933 1079 1812 1885 988 897

158 1833 989 1854 994 988 969 885

180 1812 857 1030 957 969 951 360

S.E. + - 3.79

C.O. + - 10.52 
(P = 8.05)

Table 29 j Seed sycoflora influenced by period into fungicides in Cv.HCH-58 by Hoist sand eetbod.

Treataent —> Thiraa Carbfindazia Thiraa + Carbdndazia Dithane M-45 Captan Captafol Control

Period !

8 3.18 4.48 2.95 3.40 3.55 3.80 4.85

C
P

eaeoi4*1

LUcn
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Table 38 i 8ersination influenced by period into fungicides in Cv.BCM-60 by Rolled Towel eetbod.

Treateent --

Period !

> Thirae Carbgndazie Thirae + Carbfiodazie Di thane fI-45 Captan Captafol Control

8 93.8 85.8 94.8 91.8 98.8 89.8 81.8

38 93.8 83.8 93.8 98,8 89.8 87.8 79.8

68 91.8 82.8 91.8 87.8 36.8 84.8 77.8

91 38.8 79.8 89.8 85.0 83.1 82.8 74.8

128 85.5 77.8 87.8 83.8 81.5 81.8 72.8

1SS 85.8 76.8 85.8 81.8 79.8- 78.5 71.8

188 83.8 74.8 82.5 88.8 77.8 72.5 69.8

S.E. + - 8.52

C.D, + - 
(P = 8.85)

1.45

Table 31 : Vigour indei influenced by period into fungicides in Cv. 10-68 by Rolled Towel eetbod.

Treateent --> Thiran CartSndazia Thirae + CarbSndazie Di thane 11-45 Captan Captafol Control

Period 1

8 1853 - 963 1865 1838 1819 1884 917

38 1853 948 1853 1819 1888 985 895

68 1831 929 1831 985 974 951 872

98 997 395 1888 949 948 935 838

128 968 372 985 948 923 918 815

158 963 861 963 917 895 889 884

188 948 838 934 986 872 855 781

S.E. * - 3.8*

C.B. + - 
(P = 8.85)

8.41
- ■
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4.3.12 Effect af fungicidal seed treatment during the 
storage period on germination, vigour index and seed 
mycoflora in rapeseed mustard Cv. TN—17.

The data in Table 32 to 34 Indicated that there was 
significant reduction in germination percentage from 
86.8 to 75.3 in blotter paper, 88.4 to 75.8 in rolled 
towel paper and 89.4 to 75.6 in moist sand method. The 
vigour index was also reduced from 813 to 706 in blatter 
paper, 1065 to 914 in rolled towel paper and 1210 to 
1023 in moist sand method. The seed mycoflora was 
increased from 4.20 to 5.47 in blotter paper, 3.95 to 
5.42 in rolled towel paper and 3.82 to 5.40 in moist 
sand method in TN-17 after the 6 months storage period.

It maintained certification standards for 
germination upto 6 months in storage period in all the 
methods.

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 towel

i

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

The germination percentage and vigour index were
*

signif icantly superior in Thiram + Carb^Sndazim and 
Thiram seed treatment and also less seed mycoflora than 
other fungicidal seed treatment and untreated control 
(Table 32 to 34).
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Table 32 e Effect of fungicidal seed treatment during the 
storage period on Germination, Vigour Index and Seed 
Mycoflora in mustard Cv. TN—17 by Blotter paper method.
Sr. 

No.
Period in 
days (P)

Germination
7.

Vigour 
Index

Seed
Mycoflora

FI. 0 86.8 313 4.20

30 86. 1 813 4.26

60 84.2 789 4.62

90 81.3 762 4.85

120 79. 1 741 5. 10

150 77.2 725 cr •~im7
tmf a •£. /

1S0 75.8 706 5.47

B. E. + 0.27 3.49 0. 06

F2.

C.D.+

Fungicide (F)

0.75 9.68 0. 17

Thiram 86.0 805 4.30

Carbfipdazim 77.3 724 5.27

Thiram + Carbdndazim 88.7 831 4.07

Dithane M-45 83.8 785 4,61

Captan 81.2 861 4.87

Captafol 80.3 759 4.93

Control 73. 1 684 5.72

S.E.+ 0.27 3.49 0.06

FI x

C.D.+

Intraction

P x F

0.75 9.68 0. 17

F2 S.E.+ 0.71 9.24 0. 16

Note

C.D.+ (P=0.05) 1.98

s P => Period, F= Fungica.de,

25.62 0.45
(NS)
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the

1065 

1046 

1023 

994 

971 

941 

914 

1.82 

5.04

1054 

939 

1082 

1012 
998 

986 
883 

1.82 

5. 04

3.95 

4, 14 

4.44 

4.72 

4.94 

5.20 

5.42 

0.02 
0.07

4,18
5«'">

3.78 

4.52 

4.68 

4. 79 

5.68 

0.02 
0.07

0.07 
0. 18

r1. 0 88.4

30 87.1

60 84.9

90 82.5

120 80.6

150 78.1

180 75.8

S.E.+ 0,11

C.D.+ 0.31

F2. Fungtci.£te <F1

Thiram 87.5

CarbSndazim 77.9

Thiram + Carb^ndazim 89.8

Di thane* M-45 ' S4‘. 3

Captan 82.8

Captafol 81.9

Control 73.3

S.E.+ 0.11

C.D.+ 0.31

lQ.tCae.t i on 

FI x P x F
F2 S.E.+ 0.29

C.D.+ (8=0.05) 0.80

Note s P = Period, F= Fungicide,

Table 33 : Effect of fungicidal seed treatment during
storage period on Bermination. Vigour Index and Seed
Mycoflora in mustard Cv. TN—17 by Rolled TombI method.
Sr. Period in Germination Vigour Seed
No. days (P) % Index Mycoflora

u c
o

M
 4s

*58



Table 34 i Effect of fungicidal seed treatment during the 
storage period on Germination, Vigour Index and Seed
Mycoflora in mustard Cv. TN-17 by Moist Sand method m

Sr.
No.

Period in 
days (P)

Germination
7.

Vigour 
Index

Seed
Mycof1 ora

FI. 0 69. 4 1210 3.82

30 - 88.2 1182 4. 00

60 35. 1 1154 4.38

90 82.8 1120 4.70

120 80.0 1082 5,01

150 77.8 1056 5.22

1S0 75.6 1023 5.46

S.E.+ 0.11 4. 14 0.02

C. D. + 0.35 11.48 0.06

F2. Fyogiside (F)

Thiram 86.7 1173 4,20

Carbfindasim 70.3 1059 5. 17

Till ram + Carbfindazim 89.7 1203 3. 80

Dithane M-45 85. 7 1159 4.35

Captan 83.3 1126 4.64

Captafol 81.6 1108 4.80

Control 73.8 998 5.67

S.E.+ 0.11 4. 14 0.02

C. D. + 0.35 11.48 0.06

LQtCiiQ.'t Loo.
FI X 
F2

P )! F
S.E.+
C.D.l (P=0.05)

0.29
0.81

10.96
30.36

0. 06
0. 16

Note • p = Period, F== Fungicide,
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4.3.14 Germination and vigour index as influenced by 
period into fungicide in TN-17 in blotter paper method.

In storage period of 6 months in TN--17 seed 
mycoflora was non-significant in the interacton between 
period into fungicide. The germination percentage and 
vigour index were significantly increased Thiram + 
Carbfindazim and Thiram seed treatment as compaired to 
other fungicidal seed treatment and untreated control in 
blotter paper method (Table 35 to 36).

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

In storage period of 6 months in TN-17 (Table 37 to 
A2) indicated that germination, vigour index and seed 
mycoflora were significantly superior in the interaction 
between period into fungicide in rolled towel paper and 
moist sand method.

The germination percentage and vigour index was 
increased in Thiram + Carbgpdazim and Thiram seed 
treatment and also less seed mycoflora percentage than 
other fungicidal seed treatment and untreated control in 
rolled towel and sand method in TN-17.
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Table 35s Semination influenced by period into fungicides in Cv.TN-17 by Blotter paper sethod.

Treataent -

Period !

-V Thiraa CarbQidazia Thiraa + Carbfindazia Dithane H-45 Captan Captafol Control

0 91.0 • 83.0 93.0 90.5 83.5 87.5 79.5

30 91.0 81.0 93.0 88.0 87.0 85.0 78.0

60 89.0 79.0 92.0 86.0 85.0 83.5 75.0

90 86.0 76.0 89.0 83.0 82.0 80.0 73.0

120 83.0 75.0 87.0 81.5 79.5 77.0 71.0

150 82.0 74.0 84.0 80.5 77.0 75.5 69.0

180 ' 80.0 73.0 83.0 77.0 74.5 74.0 66.0

S.E. + - 0.71

C.D. + - 1.98 
(P = 0.05)

Table 36 : Vigour index influenced by period into fungicides in Cv.TN-17 by Blotter paper aethod.

Dithane H-45 CaptanThiraa + Carbdpdazis

871

871

CarbftjdaziBTreataent

Period i

—> Thirao

852

852

834

80S

777

768

749

- 9.24

C.D. + - 25.62 
(P = 0.05)

■*- 
in

£3 
o3

Si GO
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0.29

92.0 84.0 94.5 91.0 89.5 88.8 80.0

91.5 83.8 94.0 89.0 87.5 87.8 78.8

89.0 '81.8 92.0 86.0 85.0 85.5 76.8

87.0 78.0 98.8 84.0 83.5 82.0 73.0

86.0 78.0 88.5 83.0 81.0 98.0 71.0

84.0 79.5 86.0 79.0 77.5 77.0 69.8

82.8 71.0 84.0 70.0 74.8 74.8 66.8

Table 38 i vigour index influenced by period into fungicides in Cv. TK-17 by Rolled Touel eethod.

Treataent -

Period 1

-> Thiraa Carbeodazie Thiraa + Carbeodazia Dithane H-45 Captan Captafol Control

8 1189 1812 1139 1896 1078 1056 964

38 1103 1088 1133 1850 1854 1848 940

60 1072 976 1189 1836 1024 1830 916

98 1048 940 1084 1012 1006 988 880

120 1036 904 1866 1000 976 964 856

150 1824 886 1836 952 934 928 831

180 988 856 1012 940 968 892 795

S.E. + - 4.81

C.D. + - 13.52 
(P = 0.05)

Table 37 i Seriination influenced by period into fungicides in Cv.TN-17 by Rolled Touel aethod.

Treataent --> Thirae Carbgpdazin Thiran + Carbflndazia Dithane H-45 Captan Captafol Control

Period !

+
 1

U
J

en
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Table 39 i Seed nycoflora influenced by period into fungicides in Cv.TN-17 by Rolled Touel eethod.

Treataent —> Tbiras Carb&dazia Tbiras + Carbaodazia Mthane H-45 Captan Captafol Control

Period 1

0 3.40 4.65 3.80 3.65 3.85 4.15 5.00

30 3.55 4.80 3.18 3.95 4.20 4.25 5.15

61 3.95 4.95 3.50 4.48 4.55 4.45 5.30

90 4.25 5.15 ‘ 3.80 4.65 4.70 4.85 5.70

120 4.48 5.45 4.85 4.80 4.95 5.00 5.95

150 4.55 5.60 4.40 5.18 5.25 5.30 6.20

188 4.85 5.95 4.65 5.15 5.30 5.55 6.50

S.E. + - 0.87

C.D. + - 0.18 
(P = 0.05)

Table 41 i Bersination influenced by period into fungicides in Cv.TN-17 by Hoist Sand oethod.

Trealsent •

Period I

■-> Thiraa Carbspdazia Thiraa + Carbtndazia 0ithane H-45 Captan Captafol Control

8 93.5 85.0 95.8 92.0 98.5 89.0 81.0

30 93.8 83.0 95.0 91.8 88.5 87.5 79.5

60 90.8 81.0 93.0 88.0 85.0 83.0 76.0

90 87.0 78.0 90.0 86.8 83.0 82.5 73.8

120 83.0 76.0 88.0 83.0 81.0 78.8 71.0

150 81.5 74.0 84.5 81.0 78.0 76.5 67.5

188 79.0 71.0 82.5 79.0 77.8 74.5 66.5

S.E. + - 0.29

C.D. + - 0.81 
(P ■ 0.05)
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Table 41 i Vigour index influenced by period into fungicides in Cv. TN-17 by Hoist Sand netbod.

Treatoent
Period i

—> Tbiraa Carbeidazia Thiras + Carbfiodazis Si thane H-45 Captan Captafoi Control

8 1265 1158 1285 1244 1224 1285 1895
38 1258 1123 1213 1231 1195 1184 1874
68 1217 1896 1258 1198 1158 1136 1828
98 1177 1855 1217 1163 1123 1116 987
128 1123 1823 1198 1123 1196 1055 960
158 1183 1881 1143 1896 1855 1051 948
188 1868 968 1168 1868 1842 1888 899
S.E. t - 10.96
C.D. + * 38.36 
IP = 8.05)

Table 42 : Seed nycoflora influenced by period into fungicides in Cv. TN-17 by Hoist Sand eethod.

Treatment -
Period !

-> Thiraa Carbffldazia Thirae * Carb&dazis Dithane H-45 Captan Captafoi Control

8 3.25 4.55 2.95 3.48 3.75 3.95 4.95
38 3.38 4.88 2.95 3.65 4.85 4.28 5.18
68 3.88 4.95 3.30 4.15 4.55 4.65 5.38
98 4.25 5.15 3.85 4.48 4.88 4.88 5.70

128 4.88 5.38 4.15 4.88 4.95 5.15 5.97
158 4.98 5.55 4.68 4.95 5.15 5.35 6.18
188 5.15 5.95 4.88 5.15 5.25 5.58 6.45
S.E. + - 8.66
C.D. + - 8.16 
(P = 8.85)
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CHAPTER V
DISCUSSION

Seed is multiferous and therefore, it is highly 
essential that the seed-borne fungi should be thoroughly 
studied with respect to their biology and control. 
Fungicidal seed treatment, not only kills or inhibits 
the pathogen associataed with seed,but also protects the 
seed from soil-borne pathogen in the initial stages of 
growth by forming a zone of protection around the seeds. 
It is also cheapest and safest method of direct plant 
disease control.

Based on information, the seed mycoflora of 
rapeseed mustard (Pusa-bold,Seeta,MCN-60 and TN-37) were 
studied following the methods viz. Agar plate, blotter 
paper, rolled towel and moist sand method.

The fungi recorded from seeds of Cv.Pusa-bold,Seeta, 
MCN-60 and TN-17 wereFyj§ari_um moniii fgrmej. Asggrgi.llus 
ilayusj. Macroghamina Ejhasegllnaj, AsgergiHus njigerj,
A1ternariea alternate andRhizggug sgg..

All the methods yield moi-e or less same set of 
mycoflora. The result indicate that the seed mycoflora 
percentage was maximum in unsterilized seed as compaT/ed 
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 compa^red to blotter 
paper, rolled towel and moist sand method. The fungi 

Fy.sari.unj moni 1 i forme, Macrophomlna phe^ppl ina,
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AsgergiJ,lus niger and Aiternaria alternate ware

marc prominant than Aspergillus f1aygus and Rhigopus spp^
<

in all the methods in all the varieties.

Baur and Ahmed (1983) detected ninteen fungi from 

four varieties of which sight species were that of 

ftsperoiHus and eleven of other.

Fungi detected by blotter technique and agar plate 

methods were species of Aspergiiiug,Fusariym,Aiternaria, 

BbiSSctgnia, Penici_liium.Chaeh□mlurn, Rh jje gpu s^

HelmijrtlygsjapQium_, Qur.yy.iar i^ and Macrophomina

EltlS&eBLLQits. They also observed that the developement of 

fungi on the seeds aleo varied with the varieties.

Gurmail Singh and Negi (1984) recorded twenty 

fungi of which were AiterQ.ar.ia aiternai^j. Aspergillus
c,

fiayusa, Qhaetomiyim QiQbosuqjQiadosporium £.iaE.LB§E.SC.l.d.S&jt. 

Qa. herbarufrii. Curyulari a soicif er . Fusarium o;: vapor 1 um, 

Peniciiiium spp. and Rhisophus nigricans were found to 

be dominant among the pathogens from five varieties of 

rapeseed mustard vis.Brassica camgsstr i.s vari, Varuna 

and Bj. DiSCli* (Rai).All the fungi were frequently 

observed in agar plate method than in blotter method. 

Seed mycoflora showed variation in frequency of fungal 

incidence amoung the varieties studied. Similar 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 Petrie (1978), Chahal(1981), 

Sudarmadi and Wal1age(1982),Humpherson and Brien (1984),
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BrokenshiJ? and Rasana (1994), Rasana-(1984), Tripati and 
Kaushik (1984), Ashraf and Chaudhary (1986), Kolte et al 
(1987), Ansari et §1.(1988), Satyabrata and Raoo-f (1988) ,

K i'

Kumar et §1.(1989), Shirpuri et al.( 1990) ,Churasia (1992) , 
Karona Vishunavat and Kolte (1993), Rakesh Kumar et al.j
(1993) ,Ralcesh Shah and Jain (1993),Similar results have

0

been obtained in present studies.
Majority of these fungi are pathogenic and affect 

in either pre or post emergence of the seedling 
Vishnuavatet al(1985),observed that due to infection of 

AJLterng.c.i.a br§ssi.£§B,the losses were observed in seed 
size,seed weight,seed germination and seed viability.Chahal 
(1986) estimated the lasses occures due to Alternaria 
blight as 43.62% in Brassica camgestris and 38.36% in 
Indian mustard.

Effect of fungicidal seed treatment on Fusari.um 
fliseiiiiscffle of rape seed mustard were studied.One hundred 
apparently healthy seeds of each cultivars were treated 
with Thiram, Thiram+Carbendazim, Dithen-M45,Captan and 
Captafol.Than the treated seeds were rolled on actively 
growing culture of Fus§ri.um moDiiiforms and sown on 
sterilized agar pi ate.The results indicate4that all the 
fungicides improved the germination percentage and 
restricted the pre and post emergence mortality.Thiram 
and Thiram + Carbflndazim improved the maximum 
germination and pre and post montaility as compaired to 
other fungicides.
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Rana and Tripathi(1983)have tested 19 -fungicides against

collar rot o-f Indian mustard.Only Carbendaz i m,carboxin , 

Thiophanahe-Methyl,Captafol,Mancozeb and Agrason were 

effective ah all concentrations against Rtjizggtgni, a 

festatlcgl.a (MgcrgEhgmioS Et}sSsegl.i na) on Brassicjia Junigeaj.

Gupta et al(1985) reported that Captafol 0.2 was highly 

effective against ALternara.a bC.assLE.aea.

Chahal (1986), Kumudkumar and Singh (1986),

Saha (1986) have also reported Bavistin (Carbendazim),

Difolatan (Captafol),Dithen-M45 (Mancozeb), and Thiram
. (

. were effective against the control of fungal species of 

ALtsC.QaC.Laj. EusacLiiaij. !!3aE.C.&E.tlB!!lLQa* In storage studies 

on rape seed mustard (Pusa-Bold, Seeta, MCN-60,TN-17) 

were conducted with different fungicidal seed treatment 

(Thiram,Carbendazim,Thiram + Carbendazim,Dithane M-45, 

Captan and Capatafol for seed 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, rolled towel and moist sand method after 

6 months storage period. It maintained certification 

standard for germination upto 6 months storage period 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 seed 

mycoflora in all the methods.

Rana and Tripathi (1983) reported that out of



19 funicides tested,only Carbendazim,Carboxin,Thiophnate- 
methyl,Captafol,Mancozeb and Agrasan were effective at 
all the concentratione aganist seed mycoflora of 
rapeseed mustard. Gupta et al<1985) reported that 
Captafol 0.2 was highly effective against A1 ternaria 
fecsssicai Chahal (1986) controled tha losses in yield in 
SdlSLES comoestris of A..' bras.si.cae due to seed 
treatment or sprays of Captafol,B1itox,Dithane li-43. 
Saha (1906) tested 10 fungicides.Bavistian (Carbendazim), 
Quintozene,Vitavax (Carboxin),Ziram and Ceresan wet.They 
performed best followed by Dithane Z-7S (Zinab) and 
Dithane M-45 (Mancozeb).

Kumudkumar and Singh (1986) reported seed 
treatment of Bavistin (Carbendazim),Difolatan (Captafol) 
at (1.5 g/kg seeds) and Dithane M-45 (Mancozeb) (2g) 
eradicated the Alternariij brags!, cae^Th! ram was also.more 
effective in slurry seed treatment.

Rakesh Shah and Jain (1993) tested 12 
fungicides as seed dressing on inoculated seeds, 
Carboxin gave best control of all the seed borne fungi.

Ansari et §1,(1990) tested 18 fungicides 
against seed borne pathogen of rapeseed mustard. Only 
Dithane M-45,Dithane Z-78,Ziram,Difolatan-80,Blitox-50 
and Benlatft' completely inhibited the growth of the 
pathogen. They also reported that Thiram and Brestan-60 
also caused total growth inhibition of the pathogen. 
Similar result were also obtained in the present studies.
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CHAPTER VI
SUMMARY

methods^ were Fusari urn fljgniiif ormej.

Present .investigation was undertaken with a 
view to isolate and identify -fungi and their 
pathogenicity, to find out effect of fungicidal seed 
treatment on seed mycoflora, seed health, seed quality 
and storability in important cultivars of rape seed 
mustard and to find out effect of seed treatment on seed 
and seedling health, vigour and seedling mortality.

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

Aspergillus
fj,ayus j. Asfiergillus nigerj, A1 ternarj.a alternate^
tJSSCSBllD'DiDS Dhaseol i.na and Rhi.zgghus sgg^f rom rape
seed mustard cultivars Pusa-bold,Seeta,MCN-60 and TN-17 
from sterilized and unsterilized seeds. All the methods 
yielded more or less same set of mycoflora. In
general,Agar plate method was superior than all other 
methods in yielding more number of fungi form the rape 
seed mustard.

The rape seed mustard Cv.Fusa-bold,Beeta,MCN-60 and 
TN-17 yieled fungi like Fusari urn monil.i f ormej. Asgergiilus 
iiayuSj. Alternaria ai tergataj, Macrgghgmina EhJiSgSiiDiLs 
Asggrgiiius rnger and Rhi. zggus sgg ..Total seed myco- 
•flora was found less in Pusa-bold as compaired to 
Seeta,MCN-60 and TN-17 in all the methods of isolation.

The interaction studies between fungicides and
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cultivars with FuE.giriu.fTi (EBD.LLLf.SC.aii: inoculation in Pusa 
bold , Beeta,MCN-60 and TN-17 showed that there was 
reduction in pre and post emergence mortality in 
cultivers due to Thiram +Carbendazim and Thiram seed 
dressing than other fungicides and inoculated 
control.All the fungicides improved the germination and 
reduced the mortility in all the cultivars than control.

In storage study there was significant reduction 
in germination per cent,vigour index and increase in seed 
mycoflora after 6 months storage period in Pusa-hold, 
Seeta,MCN-60 and TN-17 in all the methods.The minimum 
germination standard was maintained up to 6 months in 
all the cultivars and in all the methods.

The germination per cent and vigour index was
significantly higher and seed mycoflora was less in 
Thiram + Carbendazim and Thiram seed treatment in all 
the cultivars and in all the methods as compaired to 
other fungicides and untreated control.
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