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ABSTRACT KEYWORDS
Effect of agriculturally important Fusarium species on the seed germination Finger millet;
and seedling growth of finger millet (Eleusine coracana L.) was Fusarium species,
investigated. Species of Fusarium caused significant seed germination Culturefiltrates;
inhibition and seedling growth which varied with the species and age of Seed germination;
the culture. Culture filtrates of F. moniliforme, F. proliferatum, F. Root elongation;
chlamydosporum, F. aethiopicum, F. heterosporumand F. sporotrichoides Shoot elongation;
were comparatively more toxic. The correlation coefficients between Leaf elongation;
polished and unpolished variety of finger millet seed germinationinhibition Mycotoxins

(0.574, P=0.005), shoot elongation inhibition (0.893, P=0.0000) and root
elongation inhibition (0.175, P=0.1770) with culture filtrates of different
species of Fusarium was recorded. Pathogenicity studies revealed that F.
roseum, F.sporotrichoides, F. proliferatum and F.oxysporum caused seed-
rot and seedling death. The maximum root elongation inhibition (52.20%),
mean (36.39%) and minimum (14.73%) wererecorded toward thetoxicity of
different species of Fusarium. Significant and positive correlation (0.802,
P=0.0026) between theroot and shoot, (0.393, P=0.130) between shoot and
leaf, (0.121, P=0.369) between root and | eaf elongation inhibition of finger
millet could be observed. Theculturefiltrates of magjor mycotoxigenic strains
of Fusariumrevealed production of Zearalenone (ZEA), T2 toxin, nivalenol
(NI1V), Deoxynivalenol (DON) and Deoxyscripenol (DAS). Toxicity of
Fusarium species to its seed germination and seedling growth may be
attributed to their secondary metabolites including mycotoxins.
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INTRODUCTION Itisagluten-freefood and has strong therapeutic agent

againgt liver diseases, high-blood pressure, heart wesk-

Finger millet (EleusinecoracanalL.), commonly nessand asthma?, nourishing food for infantsandin-
caled as Ragi (India), is the staple food for tribal  vaidsandiswholesomefood for diabetics?.

peoples, especidlyindry areasof India, Nepd, Srilanka Inrecent timescondderableatentionisbeing given

andchind. Itisrichinnutrientssuch asproteins, phos-  to seed-bornefungi of this cropi*®. Seriousnessof the

phorous, calcium, iron, thiamine, aninoacidandfibre.  problem of mycotoxinswasredized only in recent times
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probably their association with several mysteriousdis-
eases associated with food™. The substrates for the
mycotoxigenic fungi include plants grown and stored
for human or animal consumption aswell asprocessed
food. Thereisalso agrowing awareness of the myc-
otoxins presencein theliving and working environ-
ment!®9, Intheprevailing sub-tropical climatic condi-
tionsof thisregion, incidence of Fusariumspeciesis
reported to besignificant inthe cereal food chain, ca-
pabl e of reducing crop yiel ds and e aborate mycotox-
inssuch astrichothecenes, fumonisins (FB1, FB2 and
FB3) and Zearalenoneg™,

Fusariumspecies, besides causing different dis-
eases retard the seed germination and seedling
growthi*¥, Seedling blight and head blight of Fusarium
insmall grain cerealsiscommon in many partsof the
world*?, F. graminearum and F. culmorum are the
most important and frequently associated with different
crops*¥ and posing serious health risks*4. Thoughin-
cidenceof fungi onfinger milletshasbeen reported from
different parts of theworldi*>*%, not much information
isavailableon theincidence of mycotoxigenic fungi of
finger millet. The present sudy aimed to understand the
natureof association and roleof thespeciesof Fusarium
on hulled (unpolished) and dehulled (polished) seedsof
finger millet.

MATERIALSAND METHODS

Fungal cultures

Ten species of Fusarium (F.aethiopicum,
F.chlamydosporum, F.culmorum, F.heterosporum,
F.moniliforme, F.oxysporum, F.poae, F.
proliferatum, F.roseumand F.sporotrichoides) asso-
caedwithfinger millef® weremaintained on Spezidller-
Nahrstoffarmer Agar (SNA) and preserved at -4°C
wereemployed for assessing their pathogenicity tofin-
ger millet.

Culturefiltratesof Fusarium specieson seed ger-
mination and seedling growth

Two varieties of seeds (polished and unpolished)
weresurfacesterilized with 0.1% mercuric chlorideand
rinsed threetimesin steriledistilled water. Theculture
filtrates of different speciesof Fusariumaslistedin
tablewerecollected from culturesgrownin Spezieller-
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Nahrstoffarmer broth (SNB) for 20 daysat 27+2°C.
Culturesfiltrateswere centrifuged at 12,0009 to get
cell-freefiltrates. Hundred healthy surface sterilized
kernel sweresuspended in 50ml of culturefiltratesfor
24 hours at 27+2°C and transferred to sterile-petri
plates (9cm diameter) containing threelayered wet blot-
ter paper at therate of 10 seed per plate and incubated
for 5 daysunder illumination. Seedssoaked in un-in-
oculated broth served ascontrol. At theend of incuba
tion period, seed germination, shoot length and root
lengthweremeasured over thecontrol and their inhibi-
tion percentage was cd culated with theformul ae.
Percentage of seed germination inhibition = 100 -
Germinatianin treatedseed
Germinatian in control seed
Percentage of root elongation inhibition = 100 -
Root elongationinhibitionin treated
Root elongationinhibitionin control
Percentage of shoot elongation inhibition = 100 -
Shoot elongationinhibitionin treated
Shoot elongationinhibitionin control
Percentage of leaf elongation inhibition = 100 -

Leaf elongationinhibitionintreated
L eaf elongationinhibitionin control

x100

Pathogenicity of Fusarium speciesby water agar
method

Water-agar (WA) method asdescribed by Girisham
et al .2 was empl oyed for testing the pathogeni ¢ po-
tentid of different speciesof Fusarium. Polished seeds
weresurfacesterilized with 0.1% mercuric chlorideand
rinsed threetimesin steriledistilled water and placed
ontwo percent (2%) serilized water-agar (WA) in 25ml
of culturetubesaong with seven daysold cultureand
incubated at 27+2°C for two weeksunder illumination.
Surfacedisinfected seedswithout fungd inoculumwere
served ascontrol. At the end of incubation period, root,
shoot and leaf length were measured over the control
and their inhibition percentage was ca cul ated.

Profiling of toxin chemotypes of species of
Fusarium

TL C analysisof toxin chemotypes

Singlesporeculturesof different gpeciesof Fusarium
(listed) were grown in SNB broth for 10, 15 and 20
daysat 27+2°C onrotary shaker (Yihder LM-450D) at
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Figurel: Pathogenicity of speciesof Fusarium on seedling growth of finger millet

120 rpm. At the end of incubation period, the culture
filtrateswere harvested on Whatman No.1 filter paper
and culturefiltrateswere centrifuged at 12,0009 to get
cdl-freefiltrates Theculturefiltrateswereacidified with
0.1M o-phosphoric acid and extracted twicewith ethyl
acetate (1.1, v/v) and concentrated by rotary evaporator
and eluted in Iml of methanol. The TLC plateswere
activated by immersingin oxalic acid sol ution (10% ox-
dicacidinmethanol) for 5-10minand heated at 110°C
for 2minandalowedto cool at roomtemperature. Eluted
20ul extracts were spotted on activated TLC plates and
then devel oped in suitable solvent system. Thedifferent
mycotoxins produced by Fusariumspecieswereiden-
tified by the colour of thefluorescenceunder short wave
light (360nm), and chemicaly confirmed by different goray
reagent for different toxin-chemotypes described ear-
liert,
Satistical analysis

Theresultsareanaysed satisticaly by applyingone
samplet test to comparethetoxicity of fungi on seed
germination, root, shoot, and leaf € ongationinhibition
variation a (P< 0.005) using GraphPad InStat version
5.03 (GraphPad Software, Inc.,)

RESULTS

Effect of culturefiltrates of speciesof Fusarium
on seed germination inhibition

Theculturefiltratesof different seed-borne species

of Fusariumof finger millet exhibited toxicity towards
the seed germination and seedling growth. However,
the degree of toxicity varied with both the variety of
seed and theage of fungd culturefiltratesdepictedin
TABLE 1. Twenty day aged culture filtrates of F.
moniliformeand F. proliferatumwereresponsiblefor
total (100%) germinationinhibition of polished variety.
Culture filtrates of F. aethiopicum and F.
chlamydosporumwere next in their toxicity towards
seed germination of finger millet. Culturefiltratesof F.
heterosporumand F. roseumwere | east toxic, while
culturefiltratesof rest of speciesof Fusariumexhib-
ited intermedi atetoxicity towardsthe seed germination
of polished finger millet. Seed germinationinhibition of
unpolished variety was significantly highwith 20 day
aged culture filtrates of F. aethiopicum, F.
proliferatum, F. sporotrichoides and F. moniliforme
inadescending order and ranged between 94 and 97%.
Least inhibition was recorded with F. poae and
F.oxysporum. Culturefiltrates of rest of the Fusarium
species exhibited only mild toxicity and caused mini-
mum seed germinationinhibition of unpolished variety
of finger millet. Toxicity of different speciesof Fusarium
was statistically analysed and their mean, maximum,
minimum and standard deviation for each experiment
areprecisedin TABLE 2. The highest seed germina-
tioninhibition (100%) and lowest (16.20%) inhibition
wererecorded in the polished finger millet, whilethe
lowest seed germination (24.50%), and thehighest mean
(97.60%) werefound in unpolished finger millet. Mean

s, BioTechnology

An Tudian Yourual



84 Influence of different Fusarium species on seed germination and seedlings growth

BTAIJ, 11(3) 2015

FULL PAPER o

TABLE 1: Effect of culturefiltrateson seed ger mination, seedling growth of finger millet

Seed ger mination
inhibition (%)

Fusarium species Age of culturefiltrates (day)

Root elongation
inhibition (%)

Shoot elongation
inhibition (%)

Polished Unpolished Polished Unpolished Polished Unpolished

F.aethiopicum 10 39.8 68.6 19.8+5.6 36.7+4.3 26.9+5.8 32.9+2.7
15 69.2 89.3 39.4+4.6 59.2+5.1 48.2+5.3 38.2+3.7

20 89.7 97.6 489429 71.2+59 69.6+4.4 59.6+2.3

F.chlamydosporum 10 32.8 65.2 29.6+5.1 32.7+£5.7 28.443.7 31.7+43
15 66.2 81.2 39.7£3.1 51.9442 46.8+4.2 39.4+5.1

20 89.6 91.3 49.3+52 71.2+45 61.6+2.9 46.2+5.9

F.culmorum 10 28.2 42.6 16.4+£5.6 32.7£5.8 24.6+2.7 19.445.1
15 46.6 54.9 19.3+42 51.9+2.6 28.2+3.7 23.2+3.2

20 81.8 88.2 27.4+4.4  70.2+3.4 32.6+2.3 32.8+5.3

F.heterosporum 10 29.2 43.9 19.3£59 56.2+6.0 14.2+5.6 19.6+5.9
15 42.6 69.2 29.1+2.7 71.6+3.4 29.244.3 29.4+4.4

20 63.1 84.9 36.2+3.5 82.3+4.3 28.3+2.9 36.9+2.3

F.moniliforme 10 72.6 32.6 36.1+4.4 17.2+5.2 36.3+2.6 36.6+5.6
15 80.2 61.2 42.9+52 48.1+2.6 65.3£3.4 66.8+4.3

20 100.0 94.3 66.3+6.1 74.3+3.4 69.8+2.1 89.5+4.4

F.oxysporum 10 22.8 29.6 20.2t4.2 146453 17.1452 141438
15 43.6 38.2 26.1+£5.3 20.9439 27.244.3 27.6+4.1

20 74.8 455 26.5£5.9 312457 27.5+2.8 29.142.7

F.poae 10 21.3 29.9 20.6+5.3 157453 24.6+£2.5 16.4+5.5
15 51.2 28.3 23.3£3.4 192439 29.243.6 24.3t4.3

20 72.3 39.7 28.745.8 22.6+5.8 31.242.1 33.9+2.7

F.proliferatum 10 39.8 48.2 53.6+5.3 17.3+5.2 42.6+2.7 43.9+£3.6
15 84.3 81.3 81.1+2.9 22.3+3.9 71.4+3.6 76.2+4.1

20 100.0 96.2 85.1+4.3 26.245.1 74.2+2.1 79.3+2.7

F.roseum 10 215 245 19.8+52 18.4+52 23.8+£3.6 28.4+5.5
15 48.2 46.8 22339 28.6+3.9 272442 44.8+43

20 71.6 72.6 29.745.9 30.245.9 32.3+2.8 56.2+2.9

F.sporotrichoides 10 16.2 79.3 20.8+2.5 19.8+5.9 24.8+5.8 26.8+5.2
15 32.6 84.2 26.3£3.6 23.2t4.1 28.2+4.1 29.2+2.5

20 64.8 96.1 30.1£2.1 30.7+£5.1 33.245.3 39.4+£5.8

Results are triplicate experiments were expressed in mean and standard deviation

seed germination e ongation inhibition (56.55%) and
(63.51%) wererecorded in both polished and unpol -
ished finger millet respectively. Significant difference
(‘t’test) on toxicity of Fusarium specieson seed ger-
minationinhibition of polished (12.29%) and unpolished
(14.31%) finger milletswasrecorded. A positive cor-
relation (0.574, P=0.0005) and simple regression
(0.3296) wererecorded between the polished and un-
polished seeds.

Effect of culturefiltrateson root elongation inhi-

bition

Maximum root € ongationinhibition wasrecorded
with 20 day aged culturefiltrates of F. proliferatum
(85.1%) followed by F. moniliforme (66.3%), F.
chlamydosporum (49.3%) and F. aethiopicum
(48.9%), while least inhibition was recorded with
F.oxysporum, F.culmorumand F.poaein a descend-
ing order. Culture filtrates of rest of the species of
Fusariumwereexhibited intermediatetoxicity on root
elongation of polished variety of finger millet. Onthe
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TABLE 2: Satigtical analysisof culturefiltratesof speciesof Fusarium on seed ger mination and seedling growth of finger

millet

Seed germination (%)  Root elongation inhibition (%)  Shoot elongation inhibition (%)

Polished  Unpolished Polished Unpolished Polished Unpolished
Minimum 16.20 24.50 16.40 14.60 14.20 14.10
25% Percentile 32.75 41.88 20.75 20.63 27.13 27.40
Median 57.15 66.90 28.90 30.95 29.20 33.40
75% Percentile 76.15 85.73 40.50 56.95 47.15 45.15
Maximum 100.0 97.60 85.10 82.30 74.20 89.50
Mean 56.55 63.51 34.46 38.94 37.48 39.06
Std. Deviation 25.20 24.31 17.74 21.42 17.42 18.90
Std. Error 4.600 4.438 3.238 3911 3.181 3.451
One samplet test
t, df 12.29 14.31 10.64 9.957 11.78 11.32
Pvalue (twotailed) <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Cv* 44.55% 38.28% 51.47% 55.01% 46.49% 48.39%
Correlation 0.574 -- 0.175 -- 0.893 --
Regression 0.3296 -- 0.0308 -- 0.7966 --
CV*Coefficient of variation
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Figure2: Correlation coefficient of polished and unpolished finger milletsagainst culturefiltratesof speciesof Fusarium
on seedling growth; a: Correlation coefficient of seed ger mination, b: root growth and c: shoot growth of finger millet.

other hand, highest root el ongationinhibition of unpol-
ished variety wasrecorded with culturefiltrates of F.
heterosporum followed by F. chlamydosporum, F.
aethiopicum and F. moniliforme. F.poae, F.
proliferatumand F.oxysporum exhibited | east toxic-
ity. Culturefiltrates of rest of the speciesof Fusarium
weremildintheir toxicity on root el ongation of unpol-
ished variety of finger millet. Theroot € ongationinhibi-
tion of polished finger millet ranged between (85.10%)
and (16.40%), whileinhibitory activity of different spe-
ciesranged between (14.60%) and (82.30%) in un-
polished finger millet. Mean root e ongation inhibition
of polished (34.46%) and unpolished (38.94%) finger
millet wasrecorded. Significant difference of toxicity

among Fusariumspeciesonroot eongationinhibition
of polished (10.64%), unpolished (9.95%) finger millet
wasrecorded. Significant correlation coefficient (0.175,
P=0.1770) and simple regression (0.0308) was ob-
served between the polished and unpolished finger mil-
let.

Effect of culturefiltrateson shoot elongation inhi-
bition

Thetoxicity of F. proliferatum, F. moniliforme,
F. aethiopicum and F. chlamydosporum was maxi-
mum and cauised shoot el ongationinhibition (60-74%)
of polished finger millet, while F.oxysporum and
F.heterosporumwere responsiblefor least inhibition.
Culturefiltrates of rest of the speciesof Fusariumwere
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TABLE 3: Satistical analysisof pathogenicity of speciesof Fusarium on seedling growth of finger millet

Root elongation inhibition

Shoot elongation inhibition

L eaf elongation inhibition

Minimum 14.73 24.26 14.30
Median 35.82 57.39 51.80
Maximum 52.20 67.92 78.60
Mean 36.39 52.78 46.34
Std. Deviation 11.61 13.89 22.58
Std. Error 3.672 4.392 7.140
One samplet test
t -value 9.910 12.02 6.490
P value (two tailed) < 0.0001 < 0.0001 0.0001
Cv* 31.91% 26.31% 48.72%
Correlation Correlation 0.802/0.0026 0.393/0.130 0.121
Regression Regression 0.6434 0.1547 0.0147
CV*Coefficient of variation
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Figure3: Correation coefficient of pathogenicity of speciesof Fusarium on seedling growth of finger millet ; a: Correla-
tion coefficient between root and shoot, b: Shoot and leaf growth and c: Root and leaf growth of finger millet

intermediaeintheir toxicity and caused moderate shoot
elongationinhibition of polished variety of millet, while
shoot e ongationinhibition of unpolished variety of mil-
let was between 45 and 90% under the influence of
culturefiltratesof F. moniliforme, F. proliferatum, F.
aethiopicum and F.roseum. Culture filtrates of
F.oxysporum, F.culmorumand F. aethiopicumwere
least intheir toxicity in adescending order. Culturefil-
trates of rest of the species of Fusariumwereinterme-
diateintheir toxicity on shoot elongation inhibition of
finger millet. Culturefiltrates of speciesof Fusarium
were stimulatory to seed germination and seedling
growth of both thevarieties. Thehighest shoot elonga-
tioninhibition (74.20%) and least (14.20%) elongation
inhibition wererecorded in the polished finger millet,
whilethelowest root e ongation inhibition wasrecorded
(14.10%) and the highest mean (89.50%) werein un-

polished finger millet. Mean shoot eongationinhibition
of polished (37.48%) and unpolished (39.06%) finger
millet wasrecorded. Significant difference on toxicity
among speciesof Fusariumon shoot € ongation inhi-
bition of polished (11.78%) and unpolished (11.32%)
wasrecorded on both thevarieties. Significant correla
tion coefficient (0.893, P=0.0000) and s mpleregres-
sion (0.7966) was observed between the polished and
unpolishedfinger millet.

Pathogenicity of different speciesof Fusariumon
seedling growth

Effect of speciesof Fusarium on root elongation

Testing the pathogenicity of different species of
Fusarium against finger millet revealed that
F.proliferatum, F.oxysporum and F.sporotrichoides
weresignificantly pathogenic and their pathogenicity
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ranged between 46 and 52% while F. heterosporum,
F.chlamydosporumand F.poaeweremild pathogenic.
Rest of the speciesof Fusariumexhibited intermediate
intheir pathogenicity against root €l ongation of finger
millet. Pathogenicity of different speciesof Fusarium
was statistically anaysed and their mean, maximum,
minimum and standard deviationsfor each experiment
was calculated and precised in TABLE 2. The maxi-
mum root elongation inhibition (52.20%), mean
(36.39%) and minimum (14.73%) wererecorded with
different Fusariumspecies. Significant difference of
pathotoxicity (‘t’test) of Fusariumspeciestowardsthe
root e ongetion inhibition (9.910 %), correl ation coeffi-
cient (0.802, P=0.0026) and smpleregression (0.6434)
were observed between the root and shoot elongation
inhibition of finger mill .

Effect of speciesof Fusarium on shoot e ongation

Froseumwashighly pathogenic (67%) and caused
seed-rot and seedling desth, while F.heterosporumand
F.chlamydosporum were least pathogenic and their
pathogenicity ranged between 24 and 40%.
F.sporotrichoides, F. proliferatum, F.culmorumand
F.oxysporumwere either nonpathogenenic or caused
margina inhibition of shoot dongation of finger milletin
adescending order. The pathogeni city ranged between
67.92% and 24.26% shoot elongation by different
Fusarium species. Significant difference (‘t’test) of
pathotoxicity of Fusarium species towards the root
elongationinhibition (t=12.02%), correlation coefficient
(0.393, P=0.130) and smpleregression (0.1547) were
observed between the shoot and | eaf e ongationinhibi-
tionof finger millet.

Effect of speciesof Fusarium on leaf elongation

Leaf eongationinhibitionwassignificantly highin
seeds inoculated with F.oxysporum, F.poae and
F.roseum, while F.proliferatum, F.aethiopicum and
F.heterosporumwereresponsiblefor least inhibition
of leaf elongation of finger millet. Rest of the speciesof
Fusariumwereresponsiblefor intermediateleaf elon-
gationinhibition. Thehighest shoot e ongationinhibition
(78.60%), while least (14.30%) were caused by
Fusariumspeciesonleaf € ongation. Significant differ-
enceinthepathotoxicity of different Fusariumspecies
towardstheleaf elongation (t=6.490%), correlation

coefficient (0.121, P=0.369) and simple regression
(0.0147) were observed between theroot and leaf elon-
gationinhibitionof finger millet.

Profiling of mycotoxin-chemotypes

Thechemicd analyssof culturefiltratesof different
speciesof Fusariumrevea ed the production of differ-
ent mycotoxins. Some speciesproduced morethan one
mycotoxin chemotypes. In contrast different speciesof
Fusarium produced same mycotoxin chemotype.
Based on mycotoxins production pattern, species of
Fusariumareclassifiedinto 6 chemotypes. Chemotype
| represented by F.chlamydosporum, F.culmorum, F.
oxysporum, F.moniliforme, F.solani, F.
sporotrichoides, F.poae and F. proliferatum produced
zeardenone (ZEA), whilechemotypell represented by
F.chlamydosporum, F. oxysporum, F.solani,
F.sporotrichoides synthesized T2 toxin.
F.chlamydosporum, F.poae, F. heterosporumand F.
subglutinans produced diacetoxyscirpenol (DAS) rep-
resents chemotype 1. Chemotype |V represented by
deoxynivalenol (DON) which is produced by
F.chlamydosporum, F.culmorum, F. graminearum,
F. oxysporum, F.moniliforme and F.solani.
Chemotype V represented by F.culmorum, F.
graminearum, F.solani, F. latertium, F.
sporotrichoides and F. heterosporum produced
nivalenol (NIV). Chemotype VI represented by F.
oxysporum and F.moniliforme and F. heterosporum
produced FB. Toxicity of these species of Fusarium
ongerminationinhibition and retardation of theseedling
growth (coleoptiles, radicle and | eaf length) may be at-
tributed to the production of any of above toxins or
other minor or unidentified chemotypes produced by
thesefungi.

DISCUSSION

Theresultsof the present investigationson patho-
genicity reved ed seed germination capacity and seed-
ling growth of finger milletswereadversdly affected by
oneor other speciesof Fusariumto a varying degree.
The adverse affect of Fusarium species growing on
surfaceor insidetheseed of finger millet?2, Thewater
activity and early infection of Fusariumspeciesarelikely
to reducethe germination of finger millets. Lateinfec-
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tionislikely toreducethe germination cgpacity only to
certain extent!*?, Culturefiltratesof F.proliferatum, F.
aethiopicumand F. moniliformewere comparatively
moretoxic. Fusarium specieswere pathotoxic tofin-
ger milletsand retard shoot and root growth and com-
paratively morein unpolished variety thanin polished
seeds. A positiveand significant correl ation on between
seed germination and shoot el ongation, whilenon-sig-
nificant and negative (weak) correlation was observed
root el ongation inhibition was recorded between the
polished and unpolished seeds. Thiscondition may be
attributed caused to phys ol ogical inhibition mechanism
of embryo!?3

The chemical analysis of culture filtrates of
Fusarium speciesrevealed that production of ZEA,
DON, NIV, FB andHT2toxin. Thehighlevelsof DON
maly responsi blefor decreasein the 30% of cropyield,
attributed the decreasein crop yieldin maizeto DON
production by Fusariumspecies?!. Theenvironmen-
tal factorsliketemperature and relative humidity are
reported to playsamgjor roleininfestation of Fusarium
species and elaborates mycotoxin chemotypesand re-
duce the seed germination and seedling growth(2528,
The present observations are in agreement with
NarasimhaRao et al.??who also recorded inhibition
of seed germination of maize under influenceof culture
filtrates of speciesof Fusarium.

Fungd infestationin unpolished wascomparatively
morethanin polished seedswhich may beattributed to
the mouldsresting in the husk!®, or the presence of
nutrientg?39, Reddy et al .®Y who also reported that
rice bran supported 14% morefungal infestationthan
itsproducts. However, no differencewasobservedin
seedling growth of hulled and dehulled finger millets.
Only margina differencewas observed in shoot elon-
gationinhibition with hulled and dehulled finger millet.
Rashmi®*? also recorded inhibition of seed germination
of sorghum by itsseed-bornefungi. The present inves-
tigations are in agreement with Kumar et al.*3 who
also recorded increased toxicity of culturefilterswith
the age of fungus. The present findings can be posi-
tively correlated with Duverger et al.®4 who alsore-
ported theincreased production of DON and ZEA by
F. graminearumwith the progress of agel®. Alberts
et al.*¥ recorded increasing FB1 and FB2 production
withincreasing age of F. moniliforme. In genera pol-
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ished variety was moreresi stant than the unpolished
variety as observed by Schwarz et al.*and Tekle et
al.[l,

Fusarium species reduced seed germination to
varying degreesresulting seedling mortality and pro-
gressive disease devel opment in thefield and thereby
reduced theyield and poor quality grain. The present
findingsaresignificant asthey caused significant lossin
agricultural products. Erpelding and L. Prom!*,
Fakhrunnisaet al.*¥ have al so reported these species
in different agricultural products. F.proliferatum,
F.oxysporumand F.sporotrichoidesweresignificantly
toxictowardsfinger millet and positivecorrd ation could
be observed between the root and shoot, while, non-
sgnificant and weak correlation between the shoot and
leaf, and root and | eaf e ongationinhibition respectively.
Gachomo et al.*, Marley “Y, Mathur and
Kongadal™® have al so reported reduced seed germi-
nation of peanut seed infected with seed-borne fungi
studied by them.

CONCLUSIONS

Fromthe present investigationsit can be concluded
that many species of Fusarium associated with seeds
of finger millet adversdly affected the seed viability and
seedling growth. However, in depth studiesare needed
to ducidatetherea mechanismsof toxicity of species
of Fusariumon seed germination and seedling growth
involvinglarge number of speciesof Fusariumand dif-
ferent seed varieties.
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