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Survival of Fusarium udum Butler, the wilt pathogen of pigeon-pea, on other microfungi
as a mycoparasite has been observed.

INTRODUCTION

Fusaria as phytopathogens have been regarded as the most prevalent and
devastating agent on crops all over the world (B 0 o t h 1971). The organic
debris of host and non-host plants are the main sources of their survival and
maintenance of inoculum potential which is of substantial importance in disease
development (G a rre tt 1970). It has long been discussed that fungi may also
survive and grow better for a longer period in soil in absence of recently added
organic material. What factor acts in bridging this discontinuity in the
environment is still unexplored. Attempts have been made by several workers,
but they failed to provide direct evidence. However, P a r k (1965) speculated
on the possibility that in soil an organism may continue to be active for a period
in the absence of an exlemal supp]y of nutrients by utilizing its own stored
reserves. During our on microbial i ions between Fusarium
spp. and other saprophytic fungi of pig hi: here it was freq)
noted that Fusarium udum Butler penetrated and parasitized hyphae, conidio-
phores and sporangiophores of other fungx and formed conidia and chlamydos-
poresinside the hosts as a itism, providing evid f
survival of fungi on other fungal hosts. F urther experiments were carried out to
test whether such a phenomenon is of any importance under natural conditions.
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MATERIALS AND METHODS

Invitro experiments were carried out in dual cultures following the method of
Huang and Hoes (1979). The following fungus were isolated from the
i and non-rhi soils of pigeon-pea field in order to study their
interaction with F. udum: Aspergillus luchuensis Inui, Cunninghamella echinulata
Thaxter, Mortierella subtilissima Oudemans, Rhizopus nigricans Ehrenb. and
Syncephalastrum racemosum (Cohn) Schroet. The test fungi were inoculated over
solid potato-dextrose agar (prepared from fresh potatoes) with or without
cellophane covering (sterilized and deplasticised). The plates were incubated at
25 + 1°C under flourescent light for 15 days and observations were made at 24-h
intervals. Five small blocks were cut daily, one from each of 5 different replicate
Petri dishes, from intermingling growth regions of test fungi. Observations were
made directly under the microscope and also after staining the mycelium with
cotton blue in lactophenol.

In a separate experiment, the inoculum of F. udum was amended individually
with each of the following species separately: Aspergillus flavus Link ex Fr.,
A. niger v. Tiegh, A. terreus Thom, Cunninghamella echinulata Thaxter,
Penicillium citrinum Thom, Rhizopus nigricans Ehrenb. and Trichoderma viride
Pers. ex Gray. The pure soil inocula of F. udum as well as the test microorganisms
were prepared by the following method. A soil sample was collected from a
pigeon-pea field and was mixed well with washed sand (5: 1) and 3%, maize-meal.
One hundred g samples were placed in 250 ¢m? conical flasks, sterilized and
inoculated separately with cultures (3 blocks each of 10 mm diam.) of each
individual test organism as well as F. udum. Three replicates were used for each
organism and the flasks were incubated at 25 + 2°C for 15 days. After incubation
the soil-sand-i lum of the test i were taken out of the flask

and th ion of each was adjusted 1 x 10* per
gram dry soil by mixing in it and appropriate weight of washed sterilized sand.
The ration of amendment (F. udum: test fungus) was 20:80; 50:50; 80:20 and
100:0. The mixed soil inocula were put in carthenware pots (8 cm diam) in three
replicates and the moisture in each pot was maintained at 20% level without
distrupting the soil. The samples were taken from the pots at monthly intervals
and the population of F. udum per gram dry soil was determined by plating the
soil on selective medium (Nash, Snyder 1962) and by the soil plate
method (W a r ¢ u p 1979). The population of the test microorganisms per gram
dry soil was also recorded by plating the soil on Martin's medium (M a r tin
1950).




Plate 1

SR}

Fusarium whum

2 s ekt
(xssone sy -
(x ooy
e (52059
H " S racemass (x $20




smMAXTW eTNOOUT UT SnImy 3893 Jo oTIeTR0d - F

wpn +1 puw sndumy 380 Jo

fumpn *J pue SnIWF 4593 JO SIMAXTW GTNOOUT UT WAPM *{ Jo uorserndod - o

46461 ‘AN UAG - P 46L6L ‘Bump mAG - o f6L6L ‘AeN W3S - q !Tyos Lxp 9 xed QoL x oL uoraendod TETATUT - ®
LTUFRLI0Z  9°0F64°GL  R°0%06°LL | 70700712 070F00°6L  8'0F00°CLI €10706°CL  0°LFBLCL  80%ée'EL /oUOTT TMDR '3/ TOT4u0)
80%0S°L  9°0%00°2L  2°LF00'9L [40°07BL°Z  70700°2L 6%0FCL'SL! §70F00°¢  §'0FOW'ZL  8°LF0G'SL| AeIn Xo "SIBg OPTITA BWIOPOUOTIY
0°1¥00'hZ  8°0%00°€L  #°0700°0L | 0°1F12°CL  8'0FLL'LL 9°0%2L'8 | 670F00°SL  8°0%00'2L  #°1%00'4 wpn *g
0°0%04°0  20°0%09°0  #0°0¥00°L {$0°0¥0L°0 4007860 2°0%06°L | R0*07€9°0  $0°0¥06'0 LovsLe Sxequeayz sweoraftu sndozrwy
TR0 RU0F08°9L  0°1F00°¢L | 0°ZFew"Se  2tUFEZTAL  0°1FG2 2Ll 9°1F00°SE  670704°2T  8°1F05°6L wmpn *J
#°0%00°L  #°0%00°'S  #°0700°2L | 2'0766°2  070Fl2'EL  2°LF22"02| $°0F00°S  L°L00°2L  L'ZFOR"OC Oy, TMUTIZTO IMTTTFITUSL
0°1%00°8L  2°1F02°4L  §°0%28°LL | 6°0F6L°ZL  L°0F0R6 9°0%61°9 | £°0705°0L  6°0%00°8  2°0%&S*# unpn * I
2°0%06°0  €0°0%09°0  L°0¥08'0 | L0F08°0  €°0FLL'Z  9°0%62°¢ | 2°0F0LL  €°0F00°¢  §'0%0G"H | I0aX®Uy BIUTRUTUIY BTTOWEUIuTEM)
2°TLF00°82 0°1F00°6L  OTLFHLTAL | §TOFGLTAZ  LULFBLRL  0TLFOL'8LI 8°LF00°9¢  €°LF00°1Z  §°1F00°02 wnpn °g
9°1%09°22  6°0%00°L  0°LFGLSL | 4°0F04°CL  8°0F02°GL  O°LFHL°LL{ °0700°4  0°1F00%0L  2ULFLL'EL mouy Snexxe3 ¥
€70%09°L  €°0%09°L  4°0%09°L | 0°1F2L°0L  0°LF0L'8  #°0 Fzg'y | L°LF0C'ZL  9°0F06°0L  1°1700'9 wnpn °3
4°0%00°8L  0°2F00%92  $°LF0S°2h | €°LF00°8L  0°1F08'22 O°LFLL'#M| $'0%00°02 8°0FLELL  L°LF00°OW wouTeTy oA ISFTW Y
L0°0%04°0  20°0%0§°0 . 10°0702°0 | 9°0%09°9  §'OF9'S  4°0%08°L | S'0F4G'OL  0°LF00'0L  #°0¥06"# wmpn 3
0°1%00°8L  0°1305°6L  $°LF0S'12 | €°0F04*HL  #LF0ST02 072706722 | OTLFOSTLL  0°LFEE'ZZ2 j2°LF00°L2 AUTT SMARTF SMTTFRTOdSY
0°0%00°2  #°0%0%°L  90°0%09'0 | #°0FOL°OL _ §°OFOW'9  €°0%GL'Z | 4°0F00'4L  4°0F00°2L ,9°0%05'S T0TANg TMpn EnyresnL
{ 0970z 00105 Oc:o3 | oO8foz 0605 0Oz:os | 0810z 0605 0208
B :, Gpn *3 63 Sngung 3503 JO 0YA0H mpn 3 u3TM YOS UT
= SAToR SoTHT <553000 GAg I ] ok i < i

/{oL X/ 708 £xp

E}

suauom 2aTeseooNs oug UT
GEPR EMTICIL JO 9IWIMI00 OuY
L otasy

wo  TImozotu Jo 208330 oUL




1§ RS. Upadhyay, B. Rai, R.C. Gupta
RESULTS AND DISCUSSION

Fusarium udum was observed to penetrate the hyphae and conidiopho-
res/sporangiophores of A. luchuensis, C. echinulata, M. subtilissima, R. nigricans
and S. racemosum (U pa d h y a y 1979). In addition, F. udum formed conidia
inside the lumen of the hyphac of C. echinulata (Figs 1. 2) and chlamydospores
inside the host hyph fall the test fungi
(Figs 3-10). Attempts were made to reisolate fungi from dual cultures after 15
days but only F. udum could be isolated which suggests necrotrophic parasitism.
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The population of F. udum increased in the soil amended with C. echinulata
and R. nigricans (in all ratios in all the samplings) apparently suppressing the
population of the latter (cf. control, Table 1). Since the population of C. echinulata
and R. nigricans varied in accordance with different percentages of the inoculum
of F. udum it might be said that the effect was due to presence of the latter. The
increase in the population of F.udum in soil amended individually with the
inocula of C. echinulata and R. nigricans may, therefore, be correlated with the
parasitic nature of F. udum. The non-host species A. flavus, A. niger, A. terreus
and P. citrinum si (p=001) the ion of F. udum (cf.
control) in all the inoculum ratio (ref. C. D. for amendment, Table 2). Trichoderma
viride also suppressed the population of F. udum but to a lesser extent. In a
separate study these fungi were found to be antagonistic to F. udum
(Upadhyay 1979). The above observation thus provides evidence for a
possible mode of survival of F. udum on other microfungi as mycoparasite.
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