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Str:dy of 127 seed samples of fennel (Foenicalum vulgare) beionging to 2l districts of Rajasthari

state revealed as).rnptomaticseeds (29-100%d, moderately discolored seeds (0.25-51.25%o) and heavily

discolored seeds (0.25-19.75%)inl27,9l and 53 samples respectively in dry seed examination. The

discolorations included light brown- black spots to general browning of seeds. 76 seed samples

showedmicrosclerotiaandblacktipof Cercosporafoeniculi(0.2548.25%r).88fungal speciesof36

genera were recorded in incubation tests of which lfte rnaria alternata, Aspergillus spp., Curvularia

ipp., Drechslera tetraruera arrd Fusarium spp. were dominant and pathogenic. These caus6d loss in

seed germination, seedling symptoms and mortality of seedlings.

Keywords: Fennel seeds; Phytopathological effects; Rajasthan; Seed bome fungi'

Introduction
Fennel (Foenicalum rwlgare Mill.) is an important seed

crop oflndian sub-oontinent'. In Rajasthan, it is grown

on 6247 ha area producing 3189 m tones and mainly

cultivated inAjmer, Bharatpur, Bhilwar4 Dungarpur, Jaipuq

Jodhpur, Kota, Pali, Swai Madhopur, Sirohi, Tonk and

Udaipur districtsr-r. The crop harbours many seed-bome

fungi as enumerated by Richardsona. ln India, fungi
associated with fennel seeds have been reported from

Madhya Pradeshs, Rajasthan5, Punjabs, Uttar Pradeshs,

Bihar6, Andhra Pradesh?'8, Maharashtrae and Haryanaro.

Most of the studies have been done on storage mycoflora

and since only a meager work has been done, a detailed

investigation on fungi associated with fennel seeds grown

in the various districts of Rajasthan and their
phytopathological effects was carried out.

Materials and Methods
One hundred twenty seven seed samples of fennel

collected from 2 I d istricts of Raj asthan were subjected to

dry seed examination (400 seeds/sample), washing test,

standard blotter methgd with and without chlorine
pretreatment (0.5% for 3 min) and potato dextrose agar

(PDA) plate methodrr. The phytopathological effects of
fungi on seed germination and seedlings were also studied

in incubation tests.

Results and Discussion
Dry seed examination : On the basis of exomorphic
symptoms, the seeds were categorized into asymptomatic

seeds, moderately discoloured and heavily discolored

seeds. Inert matter, broken and damaged seeds, weed seeds

and other crop seeds were also recorded. Asymptomatic
seeds (29-100olo), moderately discolored seeds (0.25-

5 | .2 5%) wrd heav ily discolored seed s (0. 2 5 - I 9.7 5Y$ w er e

=iecorded in 127,91 and 53 samples respectively from all
the 21 districts. The discolorations included light brown-
black spots, to general browning of seeds. Some seeds

also showed shrivelling. Samples with relatively heavy

incidence of discoloured seeds belonged to Bararq Barmeq

Bhilwara Chittorgarh, Daus4 Jalore, Jhalawar, Jodhpur,

Kota, Nagaur, Pali and Sri Ganganagar districts.
Seventy-six seed samples also showed

microsclerotia of Cercospora foe niculi (0.25 48.25o/A on

seed surface. There presence was observed mainly on the

apical end ofthe seed. But in heavily discolored seeds,

entire seed was covered with microsclerotia (0 .25'19.75%
on moistened blotters). Eleven seed samples showed 0.25-
2%o black tips, rvhich on close examination showed

aggregation of microsclerotia of Cercospora Joeniculi.
The infected samples were mainly from Baran, Barmer,

Bhilwara Chittorgarh, Ganganagar, Jalore, Jhalawar and

Udaipur districts. Incubation of discolored seeds on

moistened blotters yielded the species of Alternaria,
Aspergillus, Curvularia, Drechslero, Fusar ium etc.

Inert matter comprised of soil clods, gravel, and
plant debris and broken fruit walls offennel. Broken and

damaged seeds included seeds with broken fruit wall/seed

coat and seeds splitted into two or mor€ fractions. Seeds

of Asphodelus tenuifolius, Chenopodium album and
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Table l. Occurrence, incidence range and relative percent occurrence (RPO) of important fungi recorded in fennel seeds

in incubation methods (127 seed samples studied)

S.No. Fungi Standard blotter method PDA Plate Method
Untreated seeds Pretreated seeds

ftonence Irekhrce RPO Oconerpe keidenoe RPO Ocorreme keiderpe RITO

l. Alternaria alternata 
I2. A. solani = 
|3. A. tenuissima 
I

4. Aspergillus candidus 
I

5. A.ftaws 
I

6. A.fumiganq 
i

7. A. nidulans

8. A. niger
g. A. parasiticus l

10. A. sydowi 
'

ll. A. terrus

12. Chaetomium otrosporum

13. C. bostrychodes

14. C. globosum

15. C. murorum

16. Cladasporium

cladoiporides

17. Curvularia clavata

18. C. lunata

19. C.pallescens

2A Drechslera rostrata

21. D. tetramera

22. Fusarium monildorme

?3. E orysporum

24. E proliferatum

25. E verticillioides

?5. Macrophomasp.

27.' Me mnoniella echinata

2I!. Pennicellium citrinum

D. Phoma sp.

30. Rhizopus nigricans

31. Stachybotrys parvispora

32. Trichothecium roseum

33. Actinomvces sD*.
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Convolvulus arvensis were common weed seeds. Seeds

ofgram, rape and mustard, wtrcat fenugreek, cumirL ajwain
and coriander were atso recorded mixed in fennel seed

samples. The infected seeds of these crops may act as a
source of disease transmission (horizontal spread), but
no evidence has been obtained during the present study.

Different authors have reported similartypes of
discolourations on wheatr2, corianderr3, rape and
mustardra{7 and sunflowerts. Fusarium ory$porum on
white discolored chillite.seeds and white-crusted okra2o

seedshas been reported. Cuniularia lunataan brown-
black discolored seeds of wheati.2'and on coriander2r have
been reported which supports the present study..

Seedwashing test : ln seed was$ng tesLg&rn' ga1 species

of 4 genera were recorded. These were Alternaria
alternata, A. dianthicola, A. rap'hit:ni, A. tenuissima.
Curwlaria htwa, C- pallescence, Drechs[era hswaiians,'
D. tetramera and Erysiphe pofygoni with spore load of ',
4sG9800, 20G.3 W,2m4s0,2s04s!, 30Gs650, s00-20s0,
2A0-25A,200-300 and 400-16000 spores/gm of seed,

respectively. :

Incubation tests : ln all 81,53 and 19 fungal species
belonging to 3 I ,25 and l0 genera were isolated in untreated

seeds and pre treated seeds in standard blotter method
(SBM) and PDAplate method, respectively (Tables 1,2).

Among the pathogenic fungi Alternaria alternata (0.5-
87Yo), Cumularia lunaa (0.5 49%o), C. pallesce nce (0.5 -
52Yo), D re c hs ler a te trame ra (l - I 5%o), Fu s ar i u m
monildorme (0.5-78%), F oxysporum (l-51%) and
Ti,ichothecium roseum (l -53%) were dominant (> I 57o). The
other fungi found dominant (>Zlo/o)were the species of
A lte rnaria, Aspergi llus, C hae tomium, Cunninghame I la,
Curvularia, Drechslera, Fusarium, Macrophoma,
Macrophomina, Memnoniella, Phoma, Rhizopus and
Stachybotrys.

Chlorine pretreatment reduced the incidence of
saprophyes to a considerable extent and their growth on
seed surface was also rendered sparse. Aspergillus
versicolor, Drechslera sacchari, Epicoccum
Wrryrqscens, Fusarium chlamydosporum, E compactum,

Penicillium chrysogenum and Perichonia byssoides were
observed only on pretreated seeds.

All the fungi recorded in PDAplate method were

common to the SBIrrt exceptl spergillusparasitians, which
occuned only in PDA plate method. The sample obtained
from Ajmer, Bhilwara, Chittorgarh, Ganganagar, Jaipur,
Jhalawar, Jodhpur, Kot4 Pali, Sirohi, Tonk and Udaipur
districts showed relatively higher incidence of the fungi.

The standard blotter method was found
economical, convenient, efficient and produced higher

number of fungal species and in higher counts as

compared to agar plate method- Similar findings have also
been reported in wheatr2, mustardra, rape seedr6. 17,

sunflowerr8 and okra2o that support the importance ofthe
present study.
Phytopathological effects: The fungi isolated also
hampered seed germination of which the mainly
resputsible were Altemaria clternata, Aspcrg;llotsjiaws,
Chaetomium globosun+ C. mltrorwn, Curwiaria lurata,
C. pallesence, Fusrian monil forme, E orysporum and
Rhizopus stolonifer The loss in germination may be
attributed by the action ofenzyrnes, toxins and exhaustion
of seed nutrients by these fungi. Seedling mortality was
alsoobserved by the spread of mycelium and sporulation
of these fungi.

Infection due to Alternaria alternata caused
brown-black streaks on hypocotyls, radical browning and
seedling mortality. Growth of Asperyillusflavus on seed
and seedlings caused rotting. Curwlaria lunata, C.
pallescence and Drechslera tetramera ca\dbrowning
and blackening of seedlings while infection due to
Fusarium moniliforme and F oxysporum produced
browning and wilting of seedlings and yellowing of
cotyledonary leaves. Variors authors have reported similar
observations on wheatr2, rape ard mustard,*,7, sunflower,t
and corianderrr'2r suggesling pre- and post emergence
losses due to the fungi supporting the present study.
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