
J. Mrcopothal RpJ Jr: '- r: itaa) Prorel in hdiu
O Thc I.diu Mycolos!_:i Sr::::. i\:im..r .l Bolany,
Calcunn Uni!e^t). Cr .ufi! I i! lrJri

D. PAL AND PRASAN!1I KUMAR SEN GUPTA
Depa nrcnt of Plan Pathology, Birlko Cha dra
Krishi Viswari.bala,\t Kal\ ni 7;123j

b poted ral,ow soil, inocDlarcd *;i rb .rlu (the causal ors ism oi wllr of pigco.pc,) rbundor
cnhnydospores weE produced in l.s monihs tL rorh conidi:' cnd chlamydospoEs of r'l u&zi vhen inoculaled
to piseoipca scedling$ iD wate. d soil cnltnes. iniliatd uilr Diselse --verity incEised with inceasee 

'nconcenaarion or the conidi, chlamydospo€s. Chl.i.ydostorcs had nDr inoculuo potentul jn water culture and
ilso in soil aic. Iongcr inoculum jncubalion. cemi"alior ol cfuanydospoas s.s hiBh.r Ih .onidi] in rhe

'hi7."nh.r oI d .u,rorbl.. p'grorI?r 'u rtrr

Key words: I',ra,itrh drr,, pigeonpea wilt, infectivc polential of co.idia and
chlanydospores

An isolate cf F. drn obtained from rhe stock culrure of the
Pathology. Bidhan ahandra Krishl Viswavidyalrya, Kalya.i, was
investigation.

Depa(ment of Plant
used throughout the

lIrR 1996

SOCI},]TY i

A comparative assessment of the efficacy of
conidia and chlamydospores of Fusariuni udum
in inducing wilt of pigeonpea

3?19

INTRODUCTION

Wilt of pigeonpea cused by Fusatiun u.iun Butler. a serious and destruclive d;sease io
India, is cstiDated to cause annurl yield losses of about 36.3 million rupees (Kannaiyan ?,
al., l98l). ,i?. rdrn produces three tlpes of propagules. namely, microconidia, macroconidia
and chlanydospores. Wlile conidia are produced during the active growth slage of the
fungus in presence of suhable nrtrients, in absence of the host and under unfavourable
conditions hyphre and macroconidii are converted into chlamydospores which act as restin8
structures (Krikum and Wilkinson, 1963; French md Nielson, 1968; Van Eck, 1978). In
presence of a suitable hosr, hoth conidia and chlamydospores may initiate infection. But
they may not hive same inoculum potential. The object of the present study js to study
rhe relari\,"r efficacy of the conjdia xnd chlamydospores of F. Ldun in initiating wilt in
pigeonpea se€dlings.

\{ATERIALS AND METHODS

i
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For preparation of conidial inoculum the tes. Iungus was grown in 30 ml of st€rilize.l
potato dextmse broth in i50 ml Erlenmryer flasks for 10 days at 2SoC The mycelial mat

was then taken out in l0 ml of sterile distilled water in 50 ml Erlenmayer flask and

shaken in an electric shaker for 5 minutes. The nycelial mat was then discarded and the

concentration of con ia in the suspension was measured by a haemocytometer and lhe

required dilutions were made by adding distilled water.

l,'or getting chlamydospores, the test fungus was grown under identical condition for 30

days by which time mosl of the. nycelial cells were converted into chlarnydospores
(Chakaborty, 1987). The mycelial mat was laken out and washed twice in ster;le distilled
watdr bv thoroughly shaki.g, so thnt the small amount of conidia that were present were

washed out. The mycelial ma1 was then iaken in 110 ml ol steriliz€d distrilled water and

blended in a waring blender for six minutes to sepamte the chlamydospotes. The

ch;amydospore suspension was first ftltered throug\a thin hyer of absorbent codun and

then cenlriluge at 3000 r.p-m. for 5 minutes ro pr&p,.r"re the chlamydospores. Required

concentrations of chlamydospore suspensron were preparh in-.sterile distilled water'

Fifteen days old seedlings of susceptible pigeonpei cv ro'-r7b. raised ,n sand culture,

were used for inoculation. The fungal inocula (conidia-/chlamydospores) were prepared in
nutrient solution (McLeaD and Cook. 19al) i. sterilized black coloured bottles One

seedling was placed jn each bottle ln such a way that the root potion remained diPped

withiq the fungal i.oculum and the upper porlion containing the leaves remained outside

A piece of nonabsorbent cotton wool kEpt the plant in posi6on. After 24 h the seedlings

were removed and placed in stelile nu{rient solution. Appearence of symptoms was

recorded periodically a.d finally after 13 days. Six replications w€re kept for ea.h

treatment and control.

For soil inoculation. the soil was collected from the University experimental tamr a1

Katyani (sjlty'loam, pH-7.8). The soil upto plough depth (15 cm) was collected, dried in
air, sieved to remove all coarse particles and sterilized xt 15 psi for I h for 2

consequetive days. Surface sterilized seeds of pieeonpea cv. ICP-2376 were sown fbrth in

each poi- When the seedlings were 15 days old, they lvere inoculated by adding 10 ml dl

conidiai or chlamydo.pore suspensidn at lhe roor region of the seedlings by means of
sterilizeal pippe.tes. The seedlings were regularly obsened for appearence of sympbms and

tinal readhg was takcn ailer 40 days. Three rcplications were made for each treatment and

uninoculated control. For chlamydospores production in soil, 1kg of natu.al soil was

thorouShly mixcd with 100 g of tungal inoculum grown in sand-maize meal medium .nrl
incubated for 15 days at 28oC G.[llsb s, al.. I96]). Fifieen days old seedtings of the

susceptible cv. were transplanted 1o the chla,nydospores infested soil in small earthen pots

@ 120 8/pot. Six replications were maintJined. The pots were Iighlly watered regularlv and

observed periodically for appearencc of symptoms.

Disease symptoms in inocultued seedlings were assessed by using O (no symptoms) io 4

(complete wilti.g rnd death of seedlings) scale lbliowing Kaiser and sen Gupta (1977) and

disease severity was expressed as discasc index lollowjng the lbrmula i (D. L)p = (D l.)r/N
where, (D.I.l" = Aterrre dtsca\. rnJtr per seediings, (D.L)r - Total dis*se index in a

pdnicular .erl \ = lnc lun oLr ol' 'e(Jl.ngs rr .' p,' rnul:r 'e'

For studyinS the germ;nalion of conidia and chlanrydospores ln the rhizosPhere. seeds of
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susceptible (ICP-2376) and resisrant (ICP-8863) cultiyars of pigeoDpea t\/ere surface
sterilized in sodium hypochlodre solutio. fo.5 min and alowed ro gcnDinate and grow
for 3-4 days on moisrened filter papers in sterite petriatishes_ Soil (with 30q. M.H.O was
inlested with conidia and chlamydospores (10 ml ol 1x 103 /mt per 100 I soil)
separately. Then the infest€d soil was spread as a 1.5 mrn rhick tayer at rhe bottom of
plastic plates and the soil surface was smoothen wjth a sparula. The seedlings of each
susceptible and resistant cultivars were genlly hid on the sojt tayer paraltet to each other
and overlaid with another layer of infested soil and incubated ar 28oC for the perioijs of
1, 3 and 5 days. Five roots were carefuly removed {iom each cuitivar and rhe soil
particles was taken on a glasslide and observed under microscope for germinarion of
conidia and chlamydospores. Three replicates were kept for each treattnenr and controt wirh
inoculared soil bul $irhout lhe \ee,ll;ng.

For studying the populatio. of conidia and chjamldospores in rhe rhizospheie, seven days
old pigeonpea seedlings (both susceptible and resistent cvs.) grown in the previous were
experiment were carefully removed and the rcot portions were suspended in 9 mt ol sterite
distilled water and shak€n vigoroushly ro make the totat votume upro l0 ml. This.gave
soil dilution of I : 10. The population of F. dum was detected by dilurion ptate counr
technique jn Papavizas lnedium (Papavizas, 1967). Si{ repticarjons qere uken for each
treatment and control of uninoculated naturat soil.

RESULT AND DISCUSSION

Production of chlaq)dosporcs in sail

'l'wo phases in the life cycle oi sort borne ptant palhosenic F,lrard are known, (i) acrively
growing phase during which conidia are produced on acrively growing mycelium and (ii)
dormant pbase during which rhe fungus pe.ennates as thick walied chtamydospores in soil
in nbsence of a suitable host. The chlarnydospores germinate only jn presence of suirabte
nutrient which is provided by root exudates of a suitable host plant. Existence of
chlamydospores of F. solani f.sp. ptuseoti in soil has been demonstra.ed by Nash ?r al.
(i961). Schippers and Voetberg (1969) demonsrrared thar both conjdia and h),phal stages
were uldmately transformed into chlamydospores in soit i. absence of a suitable lrost. In
the present study it has been demonsirated thar in inoculated potted sojt. i,. drrn was
uldmately converted into chlamydospores ater about 1.5 monrhs. In soil smears on glass
slides stained with lactophenol couoblue, 4 ro 5 chtanydospores werc observed. No other
fungal structures were distinguished. The chlamydospores were rhick lvaltcd, round to
subglobular, hyaline at firsr, ltrter becoming deep brown and measured 2:7.6 ro 39.3 tL
(diameter).

Disease production in ikaculated seedtinss

In liquid culrure. there w,.,s an increasjng d;sease index wirh conesponjing increase in
inoculum concentration, ls well as with increase in duration of incubalion pe.iod borh wirh
conidial and chlanydospore inocula (Table l). However. disease indices were much hishcr
in seedlings inoculated with chlamydospo.es ar comlared ro those wirh conirljc in idenical
concentrations. Simjlar observation was reponed by Couteaudier and Atabouvetle (1990) in
case of F. ottsporun f.sp. l,r1, in inoculated soit. The higher infective porentjal of
chlamydospores was probably due ro presence of stored .otrienis.

)
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Table l. Discase rdling,ul pigeonpea \eeJtinS\ inocuidred wrrh ditrerenr concenlrJtion! ulrno (hramlJo\porer ot L. udttd Jr d|lrerenr lime irler,"t, ,ir ti;ri;

(days)

Av$aac discase i.dex in diflercnr co,.enrrarion .
- (per nl) 'f 'onidia 

and chlamvdosporet

C,D
(P=0.05) C,D

(P=0 05)lxlcr rxloa 1xr05 1x103 ixloa txld
7

9

ll
l3

o.t7

0.67

!.00

1.61

0.25

0.67

1.50

1.92

0.83

r_50

2.50

2.83

0.21

0.36

0.33

0.24

0.31

1.33

1.75

2.13

0.50

1.67

2.08

2.75

0.15

2.75

t58

0.14

0.3:l

0.51

0.51

Tablc 2. Disease raring ol
rmydospores ot /r. !d,rm at difterenl ti

Average disease index in {tiife.ent

(P-0 05)

concentrcrions or @nrdia ,nd (bhn\dosnorer
(irer ml)

diflerenr concenration ot'
me intervals (in soit)

(P=0.0

prgeonpea seedlings inocutated with

(day,

1x103 tx10a lx IOs ix103 lxrda 1x105

2a

30

35

40

r.00

1.50

1.63

2.12

1_75

2_20

2.20

2.70

0.04

0.09

0.r 8

0.1,1

0.22

0.t6

0.35

0.38

lable 3. Germination of conidi
in rhe ftizosphere of

a and chlamydospores of F. udum 4 ditTercnl rinre inre,\..rcpis(.',rp.d .r. dtrrL.

GeDinalion(7o) ar dilterenr periods of inocurarion

l

r.68

3

006v,1hout any seediing)

c.D. (P=0.05)

ax)

(20.r0)

3 16

(r0.23)
s.00

(12 92)
5.81

(13.97)

14.31
(22.21)

6.00
(14.17)

0.0

1.66
( r0.97)

566
0 3 7.1)

6.33
(14.52)

8.13
(16.7sJ

0.95

xlri$re\ in prr.rilhejes rre ranstoflned ans!i.r !irL,.s

4.79 0.72 2 o,t

1.08

1.66

170

r.4l

1.58

270

3.29

0.96

t25
2.16

2.92

0.8,1

1.08

1.95

2.37

I l

5.66 9.33
(13.73)* 07.59)

I 1.00

1r9.30)
22.66

c6_7?l

:160
(12 40)

0.0

I
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T.bl€ 4. Populalion of F. u.lum in the rhizosphere of pigeonpea grown in F. lldam

conidia and ch,amydospores i.oculated soil (MHC of soil 30%)

Number of farariln propoguLes (x l0)

18.31

5.33

0.00

22.U)

6.33

0.00

In inoculated soil also similar trend of result was oblained (Table 2). Holvever, in earlier

stages, disease severity was higher ;n seedlings inoculaic.l with conidia as compared to
those inoculated with chlaDydospores. particularly in higho concentrations ln later stages

(longer incubation pcrbd) discasc sevcdly was higher with chlamydospore inoculum.

Chiamydospores .equire a ready source of energy for gennination and host pe.etration and

stimulus for gemination of the chlamydospores of soil borne Fusatiun spp. is provided by
thc nuhicnts in the roor exudaies of crops growi.g in ihe vicinity (Schroth el dl, i963;
Chakaborly e, al., 1992). Fairly good gemi'ation of the chlamydospores ot F udum \vas

observed jn lhe rhizosphere of a susceplible pigeonpea cultivar and i! was hiSher than

those of conidia Grble 3). Similar results was obsened ;n case of population of F. ldau
in rhe rhizosphcre of inoculated soil (Table 4).

TbLrs. allhough the chlamydospores are considercd primarily as domaflt ssuctures for
survilal in absence of the host in soil. in presence of a suilable hosl rhese rapidly
germinate and have nrore inoculum potential than the conidla due to the presence of stor.d
nulrients. Later on, however, in presencc of continuous supply of nutrients from root
exudatcs the fungus aclively grows in soil, produces abudrnt conidia which become the

main intective sturcture
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