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SEED TREATMENT FOR THE CONTROL OF FUSA:ruUM WILT IN CUMIN
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Isolation of ,Fisarittm solani was made by employing biotter and agat plate method from seeds

ofcumin.?athogenicity was pncved using seed inoculation technique which resulting in.causing

pie_and post_emergence mortality and wilt ofcumin seedlings. Four seed dresser fulgicides,2

f ioug"nt;Z phytJextracts and i physical treatments were,evaluated in vitro as well as rra vivo

"ondltions 
for iungitoxicigy against F. solozi using as seed treatment. All test fungicldes- viz ,

.";iJ-i- Oru[tin SO Wr-6 0.20%), thiram 7 5 wP 
!@O25%), 

captan 50 WP (@ 0'25%)

""J,"ir*";.fe 
(raxil 2 os,6 o.zoy"i; uio-agents Tric.hotlerma hanianumand T. virtule(@

4g.kgr seed).; in piant-extracts-Ezphorbi. anitiqnoranr (dandathor, 100o/o coucentratiort) and

t it ii"t* tri S+ t for 1 5 min) gave hrsher seed eeqlnation and vigour ln{;x a1l111mufn

pre-andpost<mergenceiTbitalityandleastnumberofseedlingsshowingwiltsymptomsover
Iilra irl.ltt"uuc.inazolel was aiso observed to increase/stirirulant the vigourofplants compared

with captan and thiram and other treatrnents (except bavi5tin)'

Keywords : Cvmirr; Fisarium solani; Seed heatrnent; Wilt'

Introduction
Cumn (Cuminum cyminuml.) is one of the

important seed crops of India and is
cultivated cornnrercially ffuoughout country.

Rajashtan and Gujarat together aacount for
more than 90 per cent of total area under

cumin cultivation of the countryt. Cumin is

largely used as condiment and an essential

ingredient in all mixed spices and curry
powders. Seeds have stimulant, carminative,

stomachic and astringent properties. It is also

used in veterinary, medicine and perlirmery'z.

Wilt/root rot of cumin incited by many

species of Fus arium rramely, F. oxysporum

f. sB. cumini3-s, F. equiseti6, F. solanis.and

Fusarium sp.7, generally affects the crop at

all stages of growth, but the disease usually

appears in patches in the field by the end of
December, when the crop is about a month

olds. In Rajasthan wilt disease causes losses

as high as 60 per cent and in Gujarat 25 per

centebutlater on itwas reportedthat it causes

an average loss of20 per cent in Rajasthan8'

Since the fungi basically survive in soil for

long periods but in some extent it is also

transmitted through seeds4'5' At present

carbendazim (bavistin 50WP @ I g/kg

seed), captan (@2.5 g/kg seed) and thiram

(@2.5 glkseed) are the most cornmon seed

dressers used for managing the soil- and

seed-borne infection of the fungi. In the

present study, tebuconazole a new systemic

fungicide, bioagents, plant extracts, hot

water and solar teaftnentwere tested in vitro

as well as in vivo as an alternate and

economic for the control of cumin wilt.
Materials and Methods
In vitro studies :

Isolation and Pathogenicity.' Sixteen seed

samples of cumin were collected from
farmer's houses belonging to zone III'A'of
the Rajasthan and isolations were made

employing blotter and agar plate methodro.

Fusarium solaniwas isolated, purifred and

identified, For pathogenicity test, 100

apparently healthy surface sterilized seeds

of cumin were rolled on 7-daY-old
sporulatirrg culture and were sown in 30 cm

dia. earthen pots (pre-sterilized and frlled
with autoclaved soil, soil : FYM:3 : l) @
10 seeds/pot X 2 with 5 replications.
Observations ou pre-and post-em€rgence

mortality and seedling showing wilt
symptoms were recorded on l2s and 20s day

of sowing, respectively.
Apparently healthy surface sterilized

seeds of cumin were artificially inoculated

with 7-day-old sporulating culture of F.

solani. After 24h of inoculation, seeds were

tieated with 4 fungicides, 2 antagonist, 2

phyto-exfracts and 2 physical treaffnents as

described below.
Plant Exfi act: Hundered grams ofsucculent
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part of Alcte vera (Guarpatha) and
Eupharbia anliquorurt (Dandathor) were

washed well and grounded in 100 ml of
distilled water ( I : 1 w/v). The macerate was

filtered through four-fold cheese cloth.
Extracts thus obtained (Stock solution) were

used as such for seed treatment by dipping
the seeds for 24h.
Bioagents .' Talc-based commercial
formulation of Trichoderma viride and T.

h a rzianu m obtained fr om Rhizoo-ia Scheme,

Department of Agriculture, Govt. of
Rajasthan, Durgapura, Jaipur was us ed @ 4
g/kg seed.

Physicol antl . chemical control
Formulations of four seed dressing
fungicides used were bavistin 50 WP
(0.2Yo), raxll2 DS (tebuconazole, 0.2%),
captan 50 WP (0.25%) and thiram 75 WP
(0.25%) and hot water (kept at 54 0C for I 5

min.) and solar treatrnent were followed. [n
solar treatment seeds were soaked in
ordinary water for 4 H (8 am to 12 noon) on
a bright surnmer day and then spread on
carbon paper in sun for 4 H ( 12. I 5 pm-4. I 5

pm).
The treated seeds were plated on

moistened blotting papers in petriplates @
25 seeds per plate with four replication.
lnoculated unteated seeds served as control.
After l0 days of incubation at 2o+2oC,the
observations were recorded for seed
germination, pre-and post-emergence
mortality and root and shoot length. Vigour
index was calculated according to Abdul-
Baksi and Andersonrr ; Vigour index :
Germination %o x (root + shoot length).
In field conditions (In vivo) ;

Another set of the same experiment was also

laid out in the field during Rabi 1998-99 in
randomised block design with three
replications in 2 M x l.5M plots. After 12

days of sowing, the observations were
started on seed germination, pre-and posr
emergence mortality and root and shoot
length and seedlings showings wilt
symptoms (40 days after sowing).
Results and Discussion
Fusarium solani isolated from cumin seeds

rvas found pathogenic to cumin as the Koch's
postulates proved and it caused I 5 per cent
pre-and 18.85 per cent post-emergence
mortality and 19.54 per cent seedlings
showed wilt symptoms.
In vit'o studies revealed (Table l) that all
test fungicide s, T. tii"lde" E. antiquorum and
hct water were found significantly superior
over check in reducing pre-and post-
emergence mortality and in increasing seed

germination and vigour index. Amongst
fungicides, carbendazim @ 2 g/kg seed was
found highly effective in giving maximum
seed germinati on (92%) andin checking cent
per cent pre-and-post emergence mortaliry
and increasing vigour index (580.8) as

compared to check (7 4Yo, 20%o, l0.92o/o and
275, respectivety) followed by thiram, raxil
and captan. New systemic fungicide, raxil
(tebuconazole) was observed at par in
efficacy with thiram, captan and hot water.

T. viride gave the reduced pre-and

post-emergence mortality of 12.00 and 5.09
per cent and increased vigour index (395.3)
while in plant extracts, E. antiquorum
showed less.pre-and post-emergence
mortality of tr3.00 and 5.20 per cent and
more vigour index (408.2) over check. tn
physical treatments, hot water observed
effective which showed increased seed
germination (86%) and vigour index (489.6)

and reduced pre-and post-emergence
mortality of 6.00 and 1.04 per cent which
found at par with thiram, raxil and captan in
their effectiveness.

It is obvious fromthe results of field
conditions, given in Table 2, that all the

ffeatments (except solar treatment) were

observed effective to reduce pre-and post-

emergence mortality, number of wilted
plants and increased seed germination and

vigour index. Amongst fungicides,
carbendazim was observed highly effective
in minimising pre-(l%) and post-emergence

mortality ( 1.92%o), number ofplants showing

wilt symptoms (2.7 4o/o) andmaximising seed

germination (87%) and vigour index
(575.00) compared with check (16%,22%,
16.77yo, 69"/o and 260.7, respectively).
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Captan rarrked second:in order of their
efficacy followed by raxil and thiram.
However the raxil:was also observed to
increase/stimulaat:the viggur of plants. In
antagonists, T. viride was found more
effective in minimisingpre-(7%) and post-
emergence mortality (9.32%), number of
plants showing wilt symptoms (4.83 %) and
increasing vigour index (386.26) followed
by T. harzianarz as comparedto check while
in plant extracts E. antiquorura,was found
effective that showed less pre.and post-
emergence mortality of l0 per cent and I 1.9 1

per cent, reduced number ofplants showing
wilt symptoms (5.79%) and gave more
vigour index (354.13) over check. In
physical treatment, hot water was observed
effective in maximising seed germination
(82%) and. vigour irdex (476.26) and in
minimising pre-and post-emergence
mortality of 6 per cent and 6.87 per cent and
number of plants showing wilt symptoms
(6.llo/o) over check.

During present investigation, blotter
and agar plate methods were employed for
the isolation of Fusarium solazi fromcumin
seeds. Pathogenicity was proved using seed

inoculation technique and F. solani was
found pathogenic as it caused pre-and post-
em€rgence mortalrty and seedlings showed
wilt syymptoms. Pathogenic nature of F.
solani isolated from cumin seeds have
already been reported and established it as

root rot pathogens while in present study, it
was notedthat itcaused wiltdisease in cumin
and observed seed borae in nature.

Seed treafinent is the cheapest and

easiest method of plant disease control. [n
the present investigation, it was observed
that seed treatment with fungicides,
antagonists, plant-extracts and hot water
treatment. increased seed germination
percentage and vigour index on one hand
and reduced pre-and post-emergence
mortality and number of seedlings showing
wilt symptoms on the other. Among
fungicides under study, bavistin was found
to be the most effective against F. solani in
vi.tro andin vivo conditions and rest were at'

16(1): 67-72,.2003

par with each other. Ra'xil was alss observed
to increase/stimulantthe vigour ofplan.ti in
comparison to captan and thiram and other
treatrnents (except b,aviStin). Bavistin :and

thiram have reported to be the best,seed
dresser against seed-borne F. oxysporumf.
sp. cumini of cuminr2-rs.

In tlrc modem era, where hazards:of
pollution are increasing day by day, the
biological coatrol will help to reduee it. In
pre$ent investigation, T. viride and L
harzianum were found to be effective agairst
F. solani in vitro arrd in yrvo conditions in
increasing seed germination and vigou index
by reducing pre-and post-emergence
mortality and number ofplants showing wilt
symptoms. The biocontrol agents
T. hainianum and, T. viride probably act by
inhibition ofmycelial growth of the pathogen
by production of toxins or antibiotics or
coilling of hyphae of Fusarium solani.
Similil results have also been achieved by
teating Cre seeAs wi& T- virifu , T. harzianum,
T. hamaum and T. koningii againstfenugreek
wilt pathogen, F. orysporumt6, 17.

In recent years, many plant-extracts
are being used as fungicide for the control
of various plant pathogens in vitro a'nd in
w'rro- Inpresent study, extracts of Euphorbia
antiqnorum (dandathor) and, Aloe vera
(guarpatha) were foundeffective in reducing
pre-and post-emergence mortality and
number of plants showing wilt symptoms.
Antifungal acnvfty of Cymbopogon martinii,
Euphorbia hirta atd Aloe barbadensis
reported against arhar wilt, F. oryspotumts,
cumin wilt, ,F . orysporum f. sp . cuminire . zod
pea wilt patho ge\ F. orysporum f- sp. pisi?o,

respectively.
In physical seedtreatnent, hot water

was found effective in increasing seed
gerrnination qnd vigour index by reducing
pre-and post-emergence mortality and
number of plants showing wilt symptoms
whereas solar energy was found non-
significant over check. Hot water reported
to be best physical seed treating method
against s:ed-borne F. oxysporum f. sp.

7t
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cuminil'?/. These corro&rate the findiags

of present investigation:
It can be concltrded that out bf 10

ffeatments, bavistin (carbendazim) @'2 gl

kg seed was found more effective in

increasing seed germination and vigout

index and in reducing planl mortality and

number of plants showed wilt symptoms'

However, complete control of, the disease

was not recorded with the use of raxll
(tebueonazole) @ 2 g e seed.'But raxil is

equally effective:Rew seed dressing
fungicide for checking the internally seed

borne infection of wilt of cumin- ''
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