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EFFECTS OF WNTER ON SURMI VAL 07 FUSAR UM
MON LI FCRVE HYPHAE AND OON O A

S K MO

ABSTRACT
Fusariumnoni liforne Shel d. conidia and vegetative
hyphae were capabl e of overw ntering (1979 and 1980) wi t hout

any loss of viability or pathogenicity in grain sorghum

(Sorghumbi color (L.) Mench.) stalks under Kansas conditi ons.

No structures such as thick hyphae, chlanydospores or scle-
rotia were observed in 1979 al t hough chl anydospore-1ike cells
wer e observed on sone hyphae in 1980* Additionally, no |oss
in viability of conidia or hyphae was observed when P.

noniliforne was stored at -16C for six nonths. This suggests

that loww nter tenperatures have no lethal effects on F
noni I i forme and al so shows that special overw ntering struc-

tures are not essential for overwintering of F. noniliforne.

Fusariumnoniliforme Sheld., described in 1904,

occurs in both tropical and tenperate regions of the world

as a a pat hogen or nunerous crops (2). Chl anydospore production
has not been reported (2) although the fungus can be isol ated
fromoverw ntered host tissues (7, 10). The survival nechanisns

for overwintering in the tenperate regi ons are unknown for
F. noniliforne.

Mval | and Kommedahl (9, 10) observed hyphae three
to four-fold thicker than normal F. nonilifornme hyphae from
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corn (Zea|mays L.) stalks that had been inoculated or
naturally|infested with the organism and stored at 1 C for
four months. It was concluded that the thickened hyphae were

survival gtructures of F. moniliforme as the fungus was

isolated pt a higher frequency from tissues containing
thickened hyphae. The thickened hyphae were not observed in
stalks that were stored at 25 C.

The objective of this study was to ascertaln the
overwintering survival mechanisms and the sbility of F. moni-
liforme ¢onidia and nonthickened hyphae to survive under

natural ¢conditions in sorghum stalks.

MATERIALS AND METHODS

A mixture of five F. mopiliforme isolates were utili-

zed in this study. The isolates were obtained from corn seeds,
corn stglks, sorghum seeds, sorghum stalks and from field
soil. Ten split pieces (15 c¢m long) of nondecayed sorghum
stalks *ere placed in each of 15 glass quart canning Jjars and
sterilized by autoclaving (1979) or by using propylene oxide

(1980).|A concentrated conidial suspension of F. moniliforme

was aseptically added to each jar and thorcughly shaken to
diatribhite the inoculum over the stalks. For the 1979 winter
studies|, the mouth of each jar was covered with three layers
of regullar filter paper before the 1lid band was tightened.
During [the 1980 tests, holes (1-1.5 cm in diameter) were

bored in the lids and the holes were plugged with cotton. The
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inoculatad stalks in the Jjars were incubated for three weeks

at room Yemperature (23-28 C).

Prior to packaging these Jars, five Jjars were
randomly|selected and & piece of sorghum stalk containing the

growing and sporulating F. moniliforme was randomly removed

from each jar. Samples of sporulating mycelia from each piece

of stalk were removed with tweezers and placed on several
digtilled water on sterile microscope slides to
the loosely attached conidia. The mycelial mat was

nsferred to a sterile petri plate containing dige

en observed microscopically for determining morpho-
characteristics including the presence of ¢hlanmy-

~like structures. Fifty mycelial units from each stalk

ated on PDA-A. Plates were regularly checlked to

ine viability and colony identification. Identification

of F. moniliforme was confirmed by the presence of micro-

conidila in chains.

The conidial suspension on each microscope slide
'was ckserved (400 X), without staining or heating for morpho-
logical structures and to ensure that hyphae were net present

and then washed into a beaker with distilled water. The
procepgs of removing mycelia from stalks or dislodging the
conidia and microscope observations was repeated several

timeg to ensure that adequate conidia or mycelia numbers were
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present. The five conidial suspensions were mixed, thoroughly

stirred, and then counted with a haemocytometer., After
ascertainfing the conidial concentration, serial dilutions
of the suspension were made. One milliliter of the diluted
sugpensidn was placed in each of 10 petri plates containing
potato dextrose agar amended (PDA-~A) with the following
antibiotics (Sigma Chemical Co., St. Louis, MO 63178):
Streptomycin sulphate (0.1 gm/liter), Chlorotetracycline
hydrochlloride (0.05 gm/liter) and Chloramphenicol (0.05 gm/

liter). [F. moniliforme colonies from these plates were

counted land compared with expected colony numbers using a

Chi-ggquare test for determining conidia viability.

In mid December the canning jars containing inocu-
rghun stalks were packed (five into each of two

. One carton was buried in the field with the lids
of the [jars exposed. The second carton was placed outside
of the |laborsatory building in an unprotected location., The
remaining jars were maintained in the laboratory at rcom
temperature (23-28 C).
Jars were collected in late March and fifty small
colonips of'mycelia/conidia from each jar were removed with
e and placed on PDA-A. The plaftes were incubated at

room Hemperature and examined after two days. After confir-

ming that F. moniliforme had survived the winter, seversl Jjars

incubated under various conditions (described above) were
sampled; mycelia and conidis were separated and examined for

norphplogicel characteristics. Two or three hundred small
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1te (free of thickened structures) per test condi-
plated on PDA-A to measure viability. The conidia

was measured in same manner as previously described.

ho determine the effects of extended cold temperature
2bility of conidia and hyphae, two canning jars

g stalks infested with F. moniliforme were placed in

at =16°¢ for six months.

Parssitic (root colonization) ability of F. monili-

determined by incorporating tissue from the over=-

stalk pieces, retrieved from jars exposed to winter

conditio
claved
after 28
and dipy
for two

Eomada ¢

s, into five clay pots (15 cm diam) containing auto-
oil. Sorghum ("Pink Xafir") was sown in the pots and
days the plents were harvested. Roots were washed
jed in 0.05% =squeous sodium hypochlorite solution
minutes. Root sections (1 - 1.5 cm) were placed on

selective medium (5) and examined after seven days for

F. monikiforme colonies. Controls consisted of roots fronm

sorghum

and hyq

structy
the tes
normal
square

(P = 0

rmination of testing (late March) in 1979

planta grown in autoclaved scil.

RESULTS

Prior te testing,; viability of F. meoniliforme conidia

hae was nearly 100%. No thickened hyphae or swollen

res were observed. The conidia and hyphae obtained at

appeared

and there was no loss in hyphal viability. A Chi~
test on conidial viability showed no significant

,05) differences between expected and observed numbers
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of ¥. mogiliforme colonies which suggests that low tempers-

tures did not reduce conidial viability. Similar observations
for both hyphee and conidia were made on the F. moniliforme
cultures|maintained at -16°C for six months.

year's v
However,
layered
normal %
dospore-

like cel

plated ¢
delayed

Result of the 1980 test confirmed the previous
iability tests for the respective fungal propagules.
limited number of hyphae produced thin, single

cell walls with & diameter 2~fold greater than

yphae. One hundred units of mycelia, free of chlamye
1like cells and 45 units of mycelia with chlamydospore-
ls were plated on PDA-A. All germinated and sporulated.
In both 1979 and 1980 tests, overwintered mycelia

bn PDA, tended to produce denser hyphae with slightly

sporulation when compared to mycelia from stock

cultures.

No loss in pathogenicity (parasitic colonization)
was evident in the sorghum seedling bicassay using overwin-
tered flungal infested stalks, as 80 and 20% of roots from
the trdated and control seedlings, respectively yielded

F. monjliforme when they were plated on Komada medium.

DISCUSSION

Lockwood (6) suggested that fungl are most capable
of surpiving adverse conditions when structures such as
chlamydospores, sclerotia and oospores are produced. However,

specigl gtructures of Cephalosporium gramineum and Gaeumanno-

myvces lgrapinis are unknown and yet these fungal organisms are




nown to

tive hyphae of

it

survive adverse climatic periods (3, 4).

Under Kansas conditions, conidia and normal vegeta-

—
L w
—

moniliforme overwinter with limited or no

loss in viability. In 197C, temperatures exceeding =30 C were

not unco:
cells we
the wint
cates th
forme sy

¥, monil

er of 1979 was severe than that of 1980. This

pmon in January and February. Chlamydospore-like

re detected in 1980 but not in 1979, even though

indi-

at special structures are not essential for F. monili-

rvival at very low temperatures. Also storage of

iforme for & nmonths at -16 C did not result in any

loss of

exceediy

structwy

in F. m

conidial or hyphal viability and neither did the
1gly low temperatures induce formation of special
res, However, chlamydospore~like cells were observed

priliforme hyphae when the cultures were grown on FDA

and Kom;
ebundan

minated

pucoidg

s (L.

rde medium at 2% - 28 C. Such swollen cells were more

t when P. moniliforme was grown in peiri plates conta-

with a bacterium, tentatively identified as Bacillus

Claflin - personal communication). This suggests

that sJollen cells observed in some hyphae (in the 1980 tests)

may nof
Others
or dry

F. monj

have been formed in response to low temperstures.
(9, 10, 11) have reported that low temperatures and/
conditions are abiotic fasctors that adversely affect

liforme viability and induce thickened hyphae.

not nep

sporum

Results of this study show that F. moniliforme does

d specialized atructures to survive low temperatures.
Hanihashemi and De Zeeuw (1) observed that F. oxy-

f. sp. melonis populations were afifected only to a
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PCPULATI ON DYNAM CS CF FUSAR UM MONL LI FCRVS
IN GRAN SCR(HWMMHELD SOL

S K NMNANZO

ABSTRACT

Fusariumnoni liforme Sheld. popul ation | evels were

determned at nonthly intervals over a two-year period from
sanpl es collected froma field with a previous history of
fusariumroot and stalk rots. Popul ations fromsoil shaken
fromsorghumroots ("rhizosphere" soil) was consistently

hi gher than soil popul ations obtained from between sorghum
rows (furrowsoil). In both categories of soil,the popul ation

of F. noriliforne increased as the sorghumplants grew and

mat ured. The popul ation renai ned rel atively unchanged or
declined only slightly during the wi nter season but declined
very rapidly during the spring season. The popul ation varied
from2 propagul es per gramsoil (oven dry equivalent) at the
end of May and 158 propagul es/g soil in Septenber for furrow
soil, and between 12 propagul es/g soil in My and 1, 046
propagul es/g soil in Septenber and Cctober for "rhi zosphere"
soil. The decline in population in the soil during the spring
was considered to be a result of the progressive decay of
roots, especially the cortical |ayers.

Evi dence provi ded shows that there are seasonal

variations in the populations of F. noniliforne in field soil.

Wien fiold soil was infested with conidia and nycelia of



F. monilif]

124

orme, the population decline to zero in 10 and 14

weeks unde

r greenhouse and field conditions, respectively.

orme failed to colonize pieceg of autoclaved sorghum

stalks ing
showed ths
and not a

saprophyt

orporated in infested field soil. These results

it F. moniliforme is a soil invader (root~inhabitant)

goil inhabitant, and it has a poor competitive

ic ability.

ling blig
throughoy
found in
documente

most rep

of only

isolated

in soils

ahsence

survive

31). Lon

species

more mox
importax

erature {

in othe;
factors

f. sp. |

Fusarium moniliforme Sheld. incites seed rots, seed~

htg, root and stalk rots of numerous cereal crops
t the world (6). Numbers and species of Fusarium,
cultivated and noncultivated soil, have been

la (8, 11, 412, 15, 19, 20, 26, 29, 30, 32) but in

I

. Some Fusarium spp. populations have been monitored

rts, F. moniliforme weas not mentiomed or consisted

small portion (1-4%) of the total Fusarium spp.

elther naturally or ertificially infested, in the
of host plants, for determining their ability to
in the soil (2, 3, 4, 13, 18, 21, 22, 23, 24, 27, 28,

gevity of Fusarium spp. is quite variable as some
rapidly declined to non-detectable levels after 8 or
jths following soil infestation and/or incubation. The
ice 0f s0il microorgeanisms, soil moisture and temp-

bn Fusarium spp. survival in the soil is documented

r reports (2, 4, 7, 13, 23, 25). Spring-like climatic
were attributable to the sharp decline of ¥. oxysporum

glonis and this decline coincided with the progresaive
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decompositfion of infested plant residuvue (2). F. moniliforme

bas been donsidered & soil-inhabiting fungus, capable of
conpeting |[with other soil organisms (5).
Minimsl research has been reported on the ecology

and popul*tion dynamics of F. moniliforme in the soil under

field condlitions. Continuous monitoring of F. moniliforme

populations in the field on 2z monthly basis to determine
seasonal [variations has not been reported. A thorough knowledge
of the ecology of socil-borme plant pathogens is considered
essential for biologicel and cultural control of such
pathogen? (1,10).

The purpose of this investigation was to study the

population dynamics of F. moniliforme under field conditions

on a year-round basis, and determine whether or not F.

moniliforme is a soil inhabitant.

MATERTALS AND METHOD

¥. moniliforme population studies were conducted on

a farm rfear Manhattan, Kangas that had been planted to grain

sorghum |(Sorzhum bicolor (L) Moenech) for the previous 8 years.

The so0il was classified as a Chase silty clay loam, an Aquic
Aroiudolls, with a pH of 6.4. The effective calcium carbonate
level exceeded 1123 Kg available phosphorus per hectare and

an exchangeable Potassium rate of 561.6 XKg/ha. No herbicides
were adfded and all tillage operations were performed in ac¢or-
dance with normal sorshum production. The grain sorghum was

planted the first week of June and the final plant population
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was 120,708 planfs/ha with rows 75.4 cm apart and 11 cm
between plants in the row. Fusarium root and stalk rot was

observed pach year during the growing seasons,

t monthly intervals, 35 soil samples were renoved
from betJien the rows of the field in a randomized design.
Coreg 15 [cm in depth by 1.8 cm diameter were obtained at each
collectign. The soil cores were bulked and thoroughly mixed
in plastic bags and referred to as furrow soil (F8).
Twenty-five randomly selected grain sorghum plants
were dislodged and soil adhering to the roots was gently
removed Aand placed in plastic hags. This collection was
referred| toc as "rhizosphere soil" (RS).

Soil moisture were determined from two subsamples

of each [collection by the oven-dry method. The remaining soil
was maintained (overnight) at 5 C until processing. Three
25-g (dzy weight equivalent) subsamples were removed from
each bag of F§ and RS and placed in 250-ml graduate cylinders.
Sterile|distilled water was added (1:10 w/v) for a total of
250 ml, |The suspengion was transferred to 1=liter flask and
thoroughly mixed by shaking and with a magnetic stirrer for
20 minuges. From each stock suspension, 10 ml were pipetted
into a P50 ml Erlenmeyer flask and mixed with 90 ml of sterile
distillled water (1:10 v/v) and stirred for 10 minutes. The
1:10 (Hotal 1:100 w/v) dilution of stock suspension was
adequatie for both FS and RS samples. While stirring, 7 @ml of
the sugpension was added to each of 15-20 petri plates cont-

aining Komada{ﬂ@) fusarium-selactive medium and distributed
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on the aggr surface with a sterile glass rod. The plates

were maintained at 2%-28 C for 7-10 days. Xomada medium was

preferred

over other selective media as F. moniliforme colo~

nies werﬁ easily distinguished from other Fusarium spp.

Suspect

in sitwe

qr doubtful F. moniliforme colonies were confirmed

by the presence of microconidia in chains. The

colonies|/observed on each plate from the three replicates

of FS an? RS samples were counted and recorded.

F.

monil

iforme povulations in artificially infested natural

field =0

Lls .

]

in the ¢
from ths
around i

free of

S8ix plots (2. x. %) were established on July 1, 1979
ame filield that was previously described. All debris

previcus season was removed and s¢il was mounded

che plot edges to form a levee. PLots were maintained

vegetation. Equal volumes (2 liters) of a conidial/

mycelia
were sp
each of

ted of

| suspension containing five F. moniliforme isolates

rayed and immediately incorporated into the soil on

three, randomly selected, plots. The contrecl consisg~

spraying sterile water on the three remaining plots.

plaot s¢

levels)

monili

Thirty~five soil~-cores were collected from each

pon after the inoculum was incerporated. Soil moisture

soil dilutions and the procedure for determing F.

ferme populaftions were conducted as previously

descri

of 1:1

bed. For the first two sampling dates, g0il dilutions

,000 and 1:10,000 (w/v) were used for the infested

soil

(w/v)

nd thereafter dilutions consisted of 1:100 and 1:1,000

Soil samples were collected at 2-week intervals until
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forme populations were undetectable and, thereafter,

sampling

F,

monilj

occurred at 2-month intervals.

forme povulationg in field goil under greenhouse

condlciol]

S5t

was coll

10 cm).
stalks
soil of
conidia
three,
The rem

watered

(w/v).

& numbe
separat
forme o
Soil ¢4

after 1

Nonsterile soil from the previously described field
cted and placed in six wooden flats (60 x 45 x

Bix hundred grams (wet wt.) of autoclaved sorghum
(hone exceeding 2 cm long) were incorporated into the
each flat. An equal (500 ml) volume of a mycelial/

1 guspension of F. moniliforme was added to each of

randomly selected flats and thoroughly incorporated.
ining three flats served as control. The flats were

ag needed to maintain a moisture content of 25-35%

Twenty soil cores were obtained from each flat with

r 8 cork borer, and the cores from each flat were bulked
ely. Soil moisture levels, solldilutions and F. monili-
olony counts were identical to previous procedures.

res were removed and tested O, 4, 8, 10 and 12 weeks

he soil flats were prepared. 3talk sawmples from the

flats

ere collected at 4 and 8 weeks after incorporation.

The stI

sliced

medium

with F

lks (100 per flat) were washed with distilled water,
lengthwise and cne-half of each piece placed on Komada
The number of stalk gections, from each flat, infested

monliliforme was recorded.
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RESULTS

forme pooulations in natural field soil

501l as %
whereas 1
soil (Fig
(RS so0il]
tion remf
temperat
detectab
1980 tha
abundant

off was

F. monil

F. moeniliforme populations were much greater in R3

he maximum number of propagules was 1,050/g soil,
he maximum number detected in FS soil wasg 150/g
. 1). The fungal population increased over 10-fold

} from the period of June to September. The popula~

pined relatively static until the advent of warmer

ures in the spring, then decreased to almost non-

le levels in May., Lower populations were observed in
n in 1979. The 1980 winter was relatively mild with
moisture to hasten decay. Cortical tissue sloughing

commonly observed at crop maturity.

iforme populations in artificially infested natural

Tield sq

Jil;

goils 4
14 week
remaine

test (g

. monj

F.moniliforme propagules in artificially infested

evoid of vegetation declined to non-detectable levels
s after the test was initiated (Fig. 2). The soil
d free of propagules during the remainder of the

months).

liforme populations in soil under greenhouse conditions:

ao0il £

F. moniliforme populations in artificially infested

ats averaged 6,500 propacgules/g soil but declined to

nondetectable levels within 10 weeks thereafter. Populations

in the
initia

10 wee

haturally infested soil averaged 125 propagules/g scil

11y and zalso declined to nondetectable levels within
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Fig. 1 Monthly numbers of Fusarium moniliforme propagules/g

soil from & sorghum field near lannactan, Kansas.
Each point represents the average number - from 3
subsamples,
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Pig. 2 Decline in numbers of Fusarium moniliforme
propagules after initial infestation of field
soil under field conditions. Each point represents
the average of 3 replicate plots with 3 subsamples
rer plot.
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Yo stalks from the naturally infested soil (control)

yielded F. moniliforme. From the artificially infested soil,

F. moniliforme was isolated from only 2 stalks (300 stalks

tested) 4{ weeks after the test was initiated. After 8 weeks,

however,

no positive isolations were observed. At the onset

of the investigation, an average of 23 F. moniliforme propa-

gules/g dontrol soll was recorded.
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DISCUSSION

F. moniliforme populations varied considerably

between geasons. RS soil contained many more propagules ti

FS soil.
October 3
gical exrd

off snd (4

during t]

The F. meniliforme population peak in September :

ln field experiments can be correlated with physi¢
bp maturity, and this was accompanied by a sloughi
lecay of the cortical root tissue. Population dec!:

ne winter was very limited as the low winter tempe

rature may have suppressed microbial antagonists. Manzo a1

Claflin
directly

F. monil

(16) have demonstrated that low temperature does 1
affect conidia or hyphae viability. The decline |

iforme populations during the spring season coinci

with an
tissues;
numbers
deconpoes

populati

with abi
a root |
parasit]
saproph]
present
tion of

monilif

increase in microbial activities and decay or roof

especially cortical tissues which harbor large

of F.moniliforme. A significant correlation betwer

A
e
—

ition of crop debris and decline in moniliform

ons within the crop tissues has been observed (17,
Garrett (9) defined a soil-inhabiting fungus as ¢
lity to survive indefinitely as a soil saprophyte

nhabitant (s0il invader) as one with an expanding

.c phase on the living host plant and & declining
rtic phase after death of the host. Based on .our d:

pd in Fig. 1, € and 3, F. moniliforme fits the def:

& root inhabitant. We conclude, therefore, that F

prme is & root inhabitant and not a soil inhabitan

Conceiv

rbly, those coloniesg isolated from the various soil




tests (RS

the soil
the root

monilifoxy

23.
and FS soils) were not from saprophytic clones in

mass but from undecomposed host tissues, especially

b

cortical tissues, Since our data shows that I.

me is not a solil inhabitant, the most logical source

of the fy
which sl¢
Additions
different
tissue w
in popul

88 most

Fusarium

nonilifdg

nzus in the soil was from the root cortex tissues
buzhed inte and were mixed with the %est soils. |
117, this would also explain the significant

be between TS and RS populations as more cortical
buld be present in RS gamples. Limited differernces
%tions of PS and RS were detected in late spring
pf the cortical tissue at that time was decomposed.
Grassy weeds are known host plants for variocus
spp. (26, 27). In the sorghum field, up to 450 F.

rme propagules/g soil were obltained by gently removing

s0il frq
Setaria

cbserved

stage of
the inc;
growing

F. monid

m the roots of grasses. Grassy weeds (primarily

spp. and Digitaria sanguinalis {(I.) Scop.) were

in the furrows of the sorghum field during the boot

sorghum growth. This would also partially explain

rease in F. moniliforme populations in FS soil as the

season progressed. Based on our data, the number of

depend

(especi

iforme propagules isolated from field soil would

on the extent to which undecompesed crop residue

ally root cortical tissue) is mixed with the soil.
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FICANCE OF GRAIN SORGHUM RESIDUE IN PARASITISM
ND SURVIVAL OF FUSARIUM MONILIFORME SHEELD.

by

Siman K. Manzo

ABSTRACT

Field and greenhouse studies showed that Fusarium

moniliforme Sheld. aggressively invaded and colonized grain

sorghum plants in the early stages of development and colconi=-

zation continued to increase until the plants were physiolo-

gically 1
result ij
be a maj
stalk).
to the ¢
tion. F.

parasiti

borne p4
inhabi t4

and dead

nature. Colonization of stalk tissues did not always

n diseage symptoms. Overwintered stalks were found to

por reservoir of F. moniliforme ( 2 x 105 propagules/g

F. moniliforme population in stalks varied according

xtent of stalk decay as shown by a negative correla-

moniliforme was found to have a high competitive

¢ ability which is essential for its survival.

Fusarium moniliforme Sheld. has been regarded a soil-

thogen (1, 2) and a soil invader (22) but not a soil

int., F. moniliforme is commonly isolated from living

host tissues (13, 17, 18, 24, 27) indicating that

crop repidue is an important source of F. moniliforme inoculum

in the

residue

for dec

field. Knowledge of F. moniliforme populations in crop

is useful in determining the proper tillage operations

reasing the inciderce of Pusarium stalk and root rots.

Root pathogens that are neither scil inphabitants nor




29, -

good cogpetitive saprophytes depend on early parasitic inva-

sion

the ear]

(&, 5, 4

26) con

of

' hosts for survival and, as a result, such fungi &re
|7 colonizers and Y“possessors" of host tissue
b, 8). Some investigators (3, 12, 14, 15, 20, 21, 23,

sider F. moniliforme a secondary parasite, having the

capacity to invade only mature, senescent or predisposed

plants.

corn (7

Others (13, 28), assert that F. moniliforme invades

pa mays L.) stalks in the early stages of growth which

general

tain th
infecti
importa

of F. o

ly results in systemic infections (13).

The purpose of this investigation was to: 1) ascer-

=3

=

growth stage of sorghum plants when F. moniliforme

pns are most likely to occur, and 2) demonstrate the
nce of gtalks as a principal reservolir for overwintering

opniliforme inoculum under field conditions.

Time of

MATERTALS AND METHODS

-—

infecticon of sorzhum stalks by F. moniliforme:

during
Farm ne
(L.) Mo
(suscep
genetic

betweer

The research plots were established and maintained
the 1978 and 1979 growing seasons at the Rocky Ford

ar Manhattan, Xansas. Two sorghum (Sorghum biceclor

ench) hybrids, SC5-99 (tolerant) and Wheatland ¥ 2536
tible) were chosen because of their previcusly tested

responge to F. moniliforme. The plots were planted

L June 1 and 4 in rows 76.4 cm apart with plents spaced

11 cnm ?part in the rows. Herbicides were not appiied to the

test aj

red .

Twenty~five vlants were randomly selected from each




hybrid 4

n a monthly basis bteginning in June and ending in

October] Leaves, leaf sheaths and roots were removed from

the stal

brushing

k. The stalks were cleansed of foreign debris by

 and washing in several changes of distilled water

and then split lengthwise and stalk rot symptoms noted. Three

section
half of
first a
the rem
peduncl
tissue
mediumnm

F. moni

g (10 X 3 ¥ 2 mm) were removed from 4 areas on each
the stalk. Those areas tested included the crown,
nd second internodes, third and four internodes and

§ining upper portions of the gstalk including the

=9

-

g¢. Samples from each area included cortical and pith
and a portion of the node. The tissue was placed on
(16) and incubated for 10 days at room temp (23-28 C).

liforme was confirmed by the presence of microconidia

in chai

Sorghum

[15 .

stalks as a reservoir of F. monilifo;ge inceulum:

season
The sta
on the
26 to 5
stalks

separat]

of each

oven d4di
equiv. ]

200 ml

vy procedure. For each category, three - 103

Overwintered sorghum stalks frcm the 1977 growling
were collected from the Rocky Ford Farm in May, 1978.
1kxs were classified into 5 categories (I - V) based
extent of decay, viz., 0 to 10% (I); 11 teo 25% (II);
0% (IIL); 51 to 75% (IV); and 76 to 95% (V). The
were cut into small pieces (3 to S c¢m) and bulked
ely according te the category. The moisture content
catezory was ascertained with 2 subsamples by the
(dry wt.
subsamples were placed in a Waring blender containing

sterile distilled water and ground for two minutes




.fi the por

31.

e

followed by a cooling period of 25 minutes and then ground

for an additional two minutes. The suspension was filtered

. through
sterile

and che

- eylindes

~to 250 1

- wWere maf

. was pip

a gingle layer of cheesecloth. An additional 30 ml
distilled water was used for rinsing the blender
esecloth. The filtrate was collected in.a graduated

r and distilled water added to bring the total volume

2 10~2, anda 10~%

nl. Serial dilutions of 10~ , 107
ie from each stock suspension. One ml of each dilution

etted 1nto each of 10 petri plates containing Xomada

medium pnd distributed on the agar surface with a sterile

- glass rpd. The plates were incubated at 23-28 C for 10 days

and the

.. stalk d

obgerved for . moniliforme colonies.

Te further demonstrate the relationship between - B

ecay and ¥. moniliforme populations, the feollowing

was carried out:

stalk n

- the ren
 content
in the
thoroug
Fearm an
’ pots we
20 = 4(
dry. T%

In November (1978), stalks exhibiting F. moniliforme

ot symptoms were ccllected, cut into sections (5 cm),

. thoroughly mixed and divided into 7 equal portions. Six of

tions were utilized in the moisture experiments while
aining portion was used to determine the moisture
opagules

oo
o

stalk samples. Each of the & stalk portioné wasg’

and the initial number of F. moniliforme pr
bly mixed with nonsterile soil from the Rocky Ford
d placed in clay (30 cm diam.) pots. Three of the
ire kept moist by watering as needed to maintain a
the other 3 pots were maintained

% w/Ww ratioc whereas

le pots were maintained under greenhouse conditions




(22-28 (). o R e .
Three subsamples (10 g dry wt. egquiv.) were collected

from the pots every four weeks. The samples were ground,

filtrate collected and dilutions prepared as previously

" describped.

One operation in the cultural practices of grain
-éorghum production in the field involves inéofﬁorating the
stalks pnd other debris into the soil. The tillage operation
is normally conducted in the fall after harvesting or in the
spring prior to planting. To ftest the hypothesis that incopr-
poratidn of stalks into the soil will increase stalk and

- root rdts the following tests were established and consisted

for 10 |pots/treatment with F. moniliforme in naturally - or

artifigially - infested sorghum stalks. These stalks were cut

in 2 c¢m sections and 150 g added per pot as follows: |

I. Naturally infested stalk sections incorporaféd
in autoclaved soil;

IT. Artificially infested stalk sections incorpo-
rated in autoclaved soil; _

III. Naturally infested stalk sectioms incorporated
irn nonautoclaved soil; o o

IV. Artificially infested stalk sections incorpo-

rated in nonautoclaved soil;

Y. F. moniliforme conidia/mycelia (without stalk

tissue) incorperated (75,000 propagules/cc
s0il) in nonautoclaved soil

VI. F. moniliforme conidia/mycelia (without stalk




sorghum
control
to avoi

thinned

- 33,

'-_f f; tissue) incorporated (75,000 propagules/ce

goil) in nonautoclaved soil; -

vii. No inoculum was added to the ﬂdﬁaﬁtdclaved soil;
VIII.Nc inoculum was added to the autoclaved soil

._ and pots (control).
Niﬁe surface sterilized (0.5% NaCCl for 2 min)
("Pink Xafir") seeds were planted in each pot. The
pots were placed in an adjacent rcom of the greenhouse
d contamination. After emergence, the seedlings were
to 6/pot, grown for & weeks (ca. 27 C), harvested,

d labelled as to the treatment. The roots were placed

washed;&n
in 0.54 NaOCl for 2 min and rinsed in several changes of

gterils
roots (
distanc

incubat

distilled water. From each seedling, 6 sections of
1 - 1.5 co lengths) were removed from ca. 2.5 cm

e below the crown and placed on Kemada medium and

ed at 25 - 28 ¢ for 10 days. Duncan's Multiple Range

Test w&s used to analyze between treatments.

Pime of

RESULTS

infection of sorghum stalks by F, moniliforme -

second

F. moniliforme was detected in cerown and first and

internode tissues of both hybrids approximately one

month after planting (Fig. 1 and 2). The frequency of EF,.

moniliforme isclations increased during the growing season but
was mogt pronounced during the reproductive growth stage
£) -

" (Augus]

At the conclusion of the growing season, over £0%




. 7. peduncl

of the

nodesg of

colonieg. The frequency was slightly less in the tolerant

bhybrid

?:54.
tissues from the crown and first and second inter-

' the susceptible hybrid yielded F. moniliforme

F. moniliforme was commonly isolated from stalk

tissue devoid of rot symptoms. Throughout the Z2-year investi-

gation,
ares of

(ca. 20

stalk rot symptoms were only observed in the peduncle
the tolerant hybrid. Stalk rot symptoms were observed
~-30%) in the susceptible hybrid in 1978 and, in 1979,

_zsymptomk were not observed except in a limited number of

in stalks exceedinzg 75% decayed tissue. Throughout the testing,

the st
in a 1l

negati

humber]

ve correlation (r2

moniliforme provagules over-

declined to less than 100

es although no difficulty was encountered in isclating

5 ; F. moniliforme from the tissues. In general, stalk rot

syoptons were not observed prior to the hard dough stage and
ﬁ*: those plants with sympbomatic brace roots also exhibited

stalk |rots whereas plants with normal symptomless brace

roots parely showed stalk rot symptons. o

Sorghum stalks as & reservoir of FP. moniliforme:.

In excess of 1 x 107 E.
wintered in those sorghum stalks with minimal decay (Fig. 3)
whereag the number of propagules

nlks with increasing percentages of decay also resulted

esser nunber of propagules recovered and showed 2 strong

= 0.957).

Moisture is an important component in reducing the

of F. moniliforme propagules in stalk tissue. A 10-fold




" decrease
incorpor
(Fig. 4)
out the
hence pr

to compe

ration o

te with F.

S 35.

wag observed in:F. moniliforme infested stalks

bted in moist s0il as compared to those in dry soil

where the propagule numbers remained static through-

A
tegsting program. Moisture hastens decomposition, and

pvide a more suitable habitat for other microorganisms

moniliforme.

In our tests to confirm the hypothesis that incorpo-

f stalks in the soil provides inoculum, high (82-97)

percentages of "Pink Rafir root” pieces were infected with

F. monil

iforme in those tests involving naturally or artifi-

cially i
rated in
incidend
autoclay
cccurred
those pl

At the ¢

.prcpagu;

the roo]

nfested stalks and F. moniliforme propagules incorpo-

sterile and nomnsterile soil (Table 1). A higher

e of root infection was observed in plants grown in

red soil with inoculum added (although lesser necrosis

). Approximately 30% of the roots were infected from
ants grown in nofisterile soil without inoculum added.
nset of testing, the nonsterile soil contained 18

es/g of soil. Although precautions were taken, 5% of

cs were infected with F. moniliforme in those plants

grown in autoclaved pots and soil without added inoculun.

This ma]

data) o

r be attributable to the seed gource (Manzo,

unpublighed

r outside contamination.
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Fig. 1 Fusarium moniliforme infection of susceptible

hybrid grain sorgaum (Wheatland X 253%6) stalks
at various stares of nlant erowth i11nder 1214
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Pusarium moniliforme infection of tolerant hybrid

grain sorghum (S05~99) stalks at various stages
of plant growth under field conditions. Each point
represents the average of 2-season observations.
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Fig. 3| Number of Fusarium meoniliforme propagules in naturally

infested sorghum stalks at various stages of decay.
Fach point represents the average of 3 subsamples.
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in naturally infested sorghum stalks. Each point
represents the average of 3 subsamples per sam‘nllnc’

date.
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Table 1| Effects of incorporating fusarium moniliforme

time on root infection

infested sorghum stalks intc soil at planting

Treatment
Identification Inoculum Soil #(Mean)
Toues futoclaved  Not infected
e e . Autoclaved
1. Natutally infested stalks X 90.8 b’
2. Artificially infested stalks X 96.7 a
3. Natupally infested stalks ; | gi,a:ﬁ X | 82.0 ¢
4, Artificiaslly infested stalké e X 84,7 ¢
| 5. Conidia/mycelia suspension X 91.4 b
6, Conidia/mycelia suspension | X 82.0 ¢
7. Natural field soil 29.5 d
8. Naturel field soil X 5.0 e
4

% (medgn)shown against each treatment number represents the

average of 10 replicates. Means followed by a common letter

are nqt significantly different (p = 0.05).
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e DISCUSSTON

Results of this study demonstrate that F. noniliforme

is an aggressive parasite and is capable of infecting

actively growing sorghum plants. Since F. meniliforme is

not a so0il inhabitant (22), the capability to colonize host

tissue early in the season assures that the organism will

survive| similar to Cephalosporium gramineum (4,5,6,19) and

F. rosepm "culmorum" (&8). F. moniliforme can be disseminated

on sorghum seed (S. Manzo~unpublished) although preliminary

testing reveals that most of the inocilum is destroyed by
common |[chemical seed treatments.
Stalk tissue is a major overwintering reservoir for

moniliforme ag 2 X 105 propagules/g of tissue were recovered

from oyerwintered stalks prior to planting. Stalk decompesition

is impertant as a 20-fold decrease in propagule numbers was

observed in highly decomposed (75-95%) in comparison to stalks

with 1]

emphas]

lmited decay (0-10%). Other reports (7,9,10,11,25), have

1zed tThe importance of leaving the stalks on the soil

surface as the »oot and stalk rot incidence was less than

when s
dissem
enhanc
stalk
prepaz
decay
fall

Incorp

Lalks were incorporated in the soil. Tillage operations
inate the inoculum throughout the soll prefile which

es the probability of roots coming in contact with
debris. If tillage operations are needed for seed bed
ation prior to planting, tillage practices to enhance
such as shredding the stalks and plewing early in the
hile soil temperatures are warm would be beneficial,

orating stalk debris in the spring prior to planting
LG : : '
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would sg¢emingly increase roct infection, If fall tillagse
operations are not recommended due to water and soil conser-
vation practices, no till or minimum tillage should be
exercised at the time of planting to avoid incorporating

. infesteqd stalks in soil. Burning or removal of stalk residue

would bg beneficial in minimizing root infectiom.
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SEED TRANSMISSION OF PUSARIUM MONILIFORME
IN GRAIN SCRGHUM

S.K. MANZO

ABSTRACT

Fugarium moniliforme was detected in seeds from 27 of

28 untreated grain sorghum hybrids from 6 different sources.

P. monilliforme propagules were more commonly detected as a

gurfacel contaminant, ranging from 0 to 56%. In contrast,

internglly=-borne inoculum ranged from O to 24%.

MATERTALS AND METHOD

Thirty-four grain sorghum (Sorghum bicolor (L.)

 Moench) hybrids from & companies were utilized in this

study. |With the exclusion of one socurce {company E), the

seeds Lere not treated with chemical protectants. For each
hybrid|tested, 100 seeds were randomly selected and one-half
of the| seeds (nonsurface disinfested) were sliced longi-

tudinally with a scalpel followed by a 2-min soak in 0.5% NaOCl

and ripsed in several changes of sterile, distilled water.
The sepds were split longitudinally and placed on Komada

mediuml. The plates were incubated at 27 C fcr 77 days. -

RESULTS AND DISCUSSION ™ .

Tav

The percentages of F. moniliforme ranged from O

to 56% and O to 24% in nonsurface disinfested and surface

disinflested seeds, respectively (Table 1). Most of the
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F. meniliforme inoculum was on the periphery of the seed

coat; bowever, in several tests, a significant number of
propagulps were detecfed in surface disinfested seeds indi-
cating that the incculum source was internal. This would be
an important inoculum source in fields where a crop sequence
progranm (is practiced with a non-host crop utilized in the
rotation. -
| The efficacy of seed treatments in disinfesting

the seeds of externally~borne inoculum is exemplified by

the low|{(2%) infestation in 2 of the 6 hybrids treated with
a seed protectant (Table 7). The damping-off and seedling
blight ptages of infection are normally not a problem in
Kansas unless prolonged periods of cool temperatures and
excegsilve rainfall persist. With the advent of seed protec-
tants, [replanting due to seedling blights i1s & rarity. The

cause qf surface-borne ¥. moniliforme infested seeds may be

attributable to the harvesting operation.
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. DPable 4 Percéht&ges of nonsurface and surface disinfested

grain sorghum seeds infested with F.moniliforme.

- Seed Source

-

F. moniliforme infested seed (%)

Nonsurface disinfested Surface

Disinfested
'. COmPany- IIA"X -
Hybrid # 1 44 40 -
Y # 2 42 14
" # 3 52 16
o# 4 54 a4
) #5 34 12,
" # 6 42 g
Compan:?- IIBII .
Hybrid # 1 56 10
T A - L T -
* : » # 4 ‘m n * "4 e
Compsany "C" ST R
Hyprid # 1 w52 c i, 22
" # 2 e 10 S -
# 3 50 w14
# 4 : 28 g;.' » 4
# 5 12 . 2
# 6 46 e 12
v,' . . S ) . :‘«"
Company "D" oy N
Hybrid # 1 S .30 10
# 2 22 - I
# 3 a8 8
# 4 - 18 6
# 5 -0 o)
# 6 42 12
#7 6 20
#8 | 4 o)
#9 8 . a
# 10 6 &

contd..
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Table 1 (Contd. ) !"" C - - ’»I-:
F. moniliforme infested seed (%)
Seed Soyrce 4
Nonsurface disinfested Surface
Disinfested
npol
Company ("E ‘0 sl
: 4 4 i o
Hybrdd # 1 0 R IR 3
o #e2 0 0
LR " # 4 _ 2 . . 2
" #5 2 . 0
" # 6 0 0
2  1 Pink Kafir 5 2
X At the request of the cecoperating hyhbrid seed companies,
the names and aumbers of the hybrids are %o remain o
unidegntified, _

T Hybri
prote

ds from this source were treated with a seed
ctant, : _ _
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EFFECT O? HERBICIDES ON FUSARIUM
MONILIFORME SHELD POPULATIONS

S.K. MANZO "
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- ABSTRACT ¢
Atrazine, Cyanazine, Terbutryn, Propazine and

Propachlor were evaluated for their efficacy in reducing

Fugsariug moniliforme populations. Propachlor totally

suppressed F. moniliforme growth at 20 fold increase over

- the norgal recommended applications. Herbticides applied at
- the recpmmended rates were ineffective in reducing F. moni-

. liforme| stalk and roots rots.

Herbicides are commonly used for contrelling weeds
in grain sorghum fields. The role of herbicides in controlling

diseasds of other commodities is well documented (1, 2, 3,4).

The potential effect of herbicides in reducing F. moniliforme

populations is reported herein,

. MATERTALS AND METHODS

Atrazine (Aatrex 8C WP), Cyanazine.(Bladex 80 WP),
Terbutryn (Igran 80 WP), Propazine (Milogard 80 WP) and
Propachlor (Ramrod 65 WP) are labelled herbicides for weed
control in grain sorghum production. Each herbicide was
added Bt concentrations of 15 and 30 mg (formulated) for
each gram of potato dextrose agar (PDA) after the autoclaved

mediug had cooled to 45°C, After 24 hours, a small (5 mma)

sectign of an F. moniliforme culture was placed in the center

ST
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of each petri plate containing the amended PDA and incubated

at room temperature (22 - 27°C) for 7 days.

Initial tests- showed that Propachlor was the most

effective of the herbicides tested. As & result, Propachlor
concentrations of 1.75, 3.5, 7.0, 35, 70 and 350 mg per 100 g
PDA werel tested and these rates were equal to XX, 1X, 2%,
10X, 20X, and 100X of the recommended (4 1b/A) rate,

respectively.

.. RBESULTS |
F. moniliforme mycelial growth wes inhibited from

20 to 50% at the 15 and 30 mg/g PDA rate and only microconi-

dia werp observed in the treatments involving herbicides
with the exception of Propachlor. Neither microconidia nor
macrocopidia was obsgserved and nearly total inhibition of

: myceli growth was observed in the medium containing Propa-
" chlor at 15 and 30 mg/g PDA. The mycelial growth was comple—
tely inhibited at 60 mg Propachlor/g PDA. However, hypae
- growth [occurred after small sections of the mycelial mat

were transferred to nonamended PDA. No detectable effects on

F. moniliforme were observed at the 1.75, 3.5 and 7.0 mg

Propachlor/g PDA.

.

DISCUSSION 4
Of the five herbicides tested, only Propachlor had

a totall suppressive effect on F. moniliforme at 60 mg/g PDA.

The €0 mg/g PDA rate ig 20 times the recommended field rate
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T hie

(4 1bs/A) of Propachlor. This weuld be totally unrealistic

in termg of cost per acre for F. meoniliforme contrel and

additionially, this rate would most likely be lethal to

sorghum |[plants. The success of herbicides in controlling

soilborne diseases of other crops is most likely due to

differe+ces in chemical composition as well as cultural

factors|such as band applications.

Literatlire Cited -

4,

'Er“ﬂ Te Back&an, P.A,, R. Rodriguez~Ksbana and G. Buchahan, 1974,

Interaction of herbicide programs with soil-borne
diseases in peanuts. Journal of Alabama Academy of

Science. 45:224,

Chagpell, W.E. and L.I.Miller, 1956.

Kai

he effects of certain herticides on plant pathogens.
lant Dis. Rept. 40:52-56.

er, P., J.J. Pochon and R. Cassini, 1970,

Influence of triazine herbicides on soil microorganisms.

Residue Reviews 32:211-233.

Katpn J. and Y. Eshel, 1973. Intersctions between herbicides

End plant pathogens. Residue Reviews 45:143-177.




- Ahmadu

254

ACKNCWLEDGEMENT

I wish to express my sincere gratitude to Dr. Larry

Claflin,| my major academic¢ advisor, for his love, understan=-

ding and assistance,

My appreciation is extended to Drs. William Beckus,

' Jerry Uyemoto and Stephen Thien for serving on my acadenic

committ#e.

I| am grateful to the governmenf cf the Federal Republic

of Nigeria and the Institute for Agricultural Research,

undertdake this academic program, .-

Pathol

Kansas

" render#d.

tion t
encoun

study

Bello University, for providing funds to enable me

L S

1 am thankful to the faculty and staff of the Plant

¢gy Department, Xansas State University, Manhattan,
and to nmy friends for the help and encouragement
Finally, I wish %o expreés my gratitude and apprecia-
0 all the members of my faemily for their help, _
egement and patience throughout the duration of my

program.




o
-
.
. 1
!

v ]
APPENDIX

Tables

e




Table 1] Numbers of Fusarium moniliforme propagules/g
S s0il obtained monthly from a sorghum field
near Manhattan, Kansas
Mean numbers of F. monilifeorme propagules/g soil
" Month 1978/79 - 1979/80
Furrow  "Rhizosphere” Furrcw "Rhizosphere"
Seil Soil Spil Seil
1 | |
June 25 ' ;ﬁ%%ﬁzy‘n‘dﬁ_ v, 53
July 64 o292 7 43 258
August | T 70 . A7 0 Y93 14 670
et : P
~ September 158 L 867 < - 132 1015
 Octobed 135 1046 . w7 898
Novembir 128 970 - 82 842
" Decembgr 119 1029 ¥ 67 818
January 1M 980 58 8eC
February 99 1012 20 838
March 52 783 17 203
~ April 365 3 57
May 45 2 12
_ 1_Numhers in columns represent the mean of 3 subsamples.
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Table 2.| Decline in numbers of Fusarium moniliforme population
in artificially Lnfeat”“h?IEIE 501l maintained under
field conditions v
. Mean Number of Propagules Isolated
Weeks after . - , _ .
Infestafion °  Infested Soil  Control Soil
0 o 104,106" . .278
2 Lo e e
4 | 16,711 - - 28
6 - k,982 6
8| PR 1,954 1
0 151'.;“+Q;,_'-- | ..Fffl~_ . ..AF v o
s - L o | 7jlb" St .
14 (2% 0
22 . 0 - o
30 ) 0
28 0 0
1

Numberls represent the mean of 3 repllcate plots with 3
subsaﬂples per plot. L . S

. _-',p-{-: L
V
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Table 3.| Decline in Fusarlum:nonlllPorme‘ponulatlon in
artificially infested fleld soil maintained
under greenhocuse conditions

Weeks Aflter - - Mean Numbers of Propagules Isolated
Infestation -
Infested Soil Control Soil
| 65,000 23
o 2,37 )
0| 0 0
2 0 0

1 Numbers reﬁrssent'the average of 3 replicate plots with 3
_subszmples per plot.
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Table 4. Fusarium moniliforme infection of susceptible
Bybrid grain sorzhum (Wheatland X 2536) stalks
at various stages of plant growth under field
conditions’
% F. moniliforme isolated from:
Crown st two 2nd two Remaining
intepr- inter- upper parts
nodes nodes of gtalk
from from
crown crown
June 1978 21 4 - -
7 July 1978 28 15 L1003
1978 53 33 32 18
Septemﬂer 1978 77 60 C 47 52
. October 1978 88 80 65 77
~ June 1979 25 8 - -
July 1979 57 25 3 10
- August [1979 55 4% _!]_-%45;5q % 27
 SeptemBer 1979 65 50 ,52. . , 50
. bao f T4
QOtObé].‘ 197% ’ . ‘?,?\ff 59 ;‘*:: ‘20 o Y 90 )
1The sprghum hybrid was planted first week of June &nd
isolations made at the end of each month. .



Table C.

&0.

Fusarium moniliforme infection of tolerant
nhyorid grailn sorgnum (SC5-99) stalks at
various stages of plant growth under field
conditions’

% F, moniliforme isolated from;

Date
Crown st two 2nd two Remaining
internodes internodes upper
from crown from crown parts of
stalk
June 1978 13 8 - -
July 1978 23 13 12 7
August 1978 45 40 28 25
September 1978 63 52 477 42
October| 1978 75 65 57 63
June 19Y9 28 12 - -
July 19f9 37 23 20 20
August 1979 53 37 37 40
September 1979 57 47 43 28
Octobern 1979 68 62 43 68
Irne sdrghum hybrid was planted first week of June and iscla-

tions

made at the end of each calendar month,
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Table 64 Number of Fusarium moniliforme propagules/g of

sorghum stalks at various stages of decay

AL

% of stilk decay o Mean number of gropagules/g
2
11| - 25 - S 83,5u2
26| - 50 L 31,189
51 - 75 o - 7,542
76-95 o e
1Propa ules were obtained by grinding stalks in sterile disti-
lled water with commercial waring blender for 4 minutes,
filtening through a single layer of cheesecloth and plating
1 ml df the diluted filtrate into each of 10 petrl plates
containing Komada medium., |
2Numbers represent an aversage of % replications.

S
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Table 7. Effect of moisture on longevity of Fusarium
moniliforme propagules in naturally “infested
Stalks incorporated in dry and moist soil at
27 C

Incubation period (months) Mean F.moniliforme pronagules/g

1,017

staliks!
..+ Dry Soil Moist Soil
0 226,3332 226,333
1. . 231,380 151,195
A e 229,392 1t ¢ 92,127
3 | 220,062 38,083
a 201,565 21,132
5 216,148 6,407
6 204,562

1Propa les were obtained by grinding stalks in sterile
distilled water with commercial Waring blender for 4 minutes,
filtering through a single layer of cheesecloth and plating

1 m)l pf the diluted filtrate into each of 10 petri plates
containing Komada medium.

2Numbers represent at average of 3 replications.
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able 8, Isolation frequency of Pusarium moniliforme from
gsorghur seedling Tootsg subjected to various sources
and levels of F. moniliforme inoculum under green
house conditions”

e S s . Treatment '

Replég?tion I II  III IV V. VI VII VII
1 86.1  G4.4 80.6 85,3 91,7 83.3 27.8 0.0

2 97.2 100.0 80.6 88.9  88.9 77.8 30.6 16.7

3 86.1  97.2 94.4 80.6  91.7 69.4 33.3 5.6

4 1.7 944  77.8 83.3 944 86,1 22.2 0.0

5 91.7 100.0 88.9 80.6 91.7 80.6 25.0 8.3

6 97.2  97.2 86.1 83.3  91.7 72.2 30.6 0.0

7 M.7 97.2  75.0 83.3 94.4 80.6 38.9 5.6

8 91.7 100.0 77.8 88.9  88.9 86.1 30.6 11.1

9 88.9 Q4.4 80.6 91.7  97.2 91.7 25.0 2.8
10 86.1  91.7 77.8 83,3 83,3 91.7 30.6 0.0
Mesa|  90.8b% 96.7a 82.0c 84.7¢ 91.4p 82.0c 29.54 5.0e

i

'
AL

1Sofgh.lm seedlings were exposed for 6 weeks to 8 (I-VIII)

types| of treatments in clay pots under greenhouse conditions.
Treatments received were: _ o -

I. NEturally infested stalk sections 1ncOrporatlon in auto-
claved seil and pots; _

II. Artificially infested stalk sections incorporated in
gutoclaved so0ill and pots; " Ny _ .

'III ﬂaturally infested stalk sectlons 1ncorporated in non-~

terile soil and pots; .

IV. Artificially infested stalk sections 1ncorporated in
non-~sterile soil and pots; .
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Table 8 contd.

V. TF. soniliforme conidia/mycelia (without stalk tissue)
werqd incorporated (75,000 propagules/cc s0il) in suto-
claved s0il ampd pots;

VI. F. moniliforme conidia/mycelia (without stalk tissues)
were incorporated (75,000 propagules/ce s0il) in non-
gterile soil and pots;

VII.Soil and pots were not autoclaved and stalks and mycelia/
conidia were not added. An infestation of 18 F. monili-
forpme propagules/g soil came naturally.

VIII.Soift and pots autoclaved and no stalks or conidia/mycelia
incorporated (control).

2/ me%ns followed by same letter are not szgniflcantly
{pl= 0.05) different.

Table 94 Analysis of variance for Fusarium moniliforme
infection of sorghum szedling roots under green
housgse conditions

Source D.F. Sum of Bquares Mean 3quare B
Treatment 7 79712 11387 453**
Replication 72 1807 25

- Total 79 81520

**Significant at 1% level,
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ABSTRACT

Tysarium moniliforme populations were determined

7 intervals over a two-year period by the dilution

plate teghnique. Populations were consistently higher in

rhizosphere soil than in soil obtained b
(Sorghum
remained
but decl
propagul
2 at the

from 12

field s9g

conidia

and 14 yeeks under greenbouse and field
vely. 2

sorghum

that it

stween grain sorgium
bicolor (L.) Moench) rows (furrow soil). Populations
stable or declined only slightly during the winter
ined rapidly during the spring. The mean rumber of

es per gram of soil {(oven dry equivalent) varied from
end of May to 147 1in October in furrow soil, and

in May %o 1,04& in October in rhizosphere goil. When

;1 was artificially infested with ¥. moniliforme

and mycelia, the population declined to zero in 10

conditions, respecti-
| moniliforme failed to colonize pieces of autoclaved
stalks incorporated in infested field soil, indicating

ig a soil invader {(root iphabitant) and not a soil

inhabitent.

(1978=7

viabili

0 and 1979-80) in grain sorzhum stalks

ty or pathogenicity.

S

moniliforme conidia and mycelia overwintered

witpout loss of

No thickened hyphae, chlamydospores

or scldrotia were observed in 1979 although chlamydospore=

like csg

11ls were observed on scme hypha

e in 198C, Mo loss in

viability of conidia oT hyphae was observed when F. monili-

forme was stored at -16°C for & months.

.

aggres

F

Eively invaded and colonized seedling grain sorghun -

 In both field amnd sreerhouse studies, Z. neoniliforne
g £ 1
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plants and colonization continued ﬁﬁtiimthe plants were

physiologically mature. Colonization of stalk tissues did

not always result in digease symptoms. Overwintered stalks

with minimal decay were the major reservoir of F. moniliforme

(2 X 405 propagules/g stalk). Populations in stalks were
negatively (r2 = 0.957) correlated with stalk decay.’

F. moniliforme wes detected in 27 of 22 untreated

grain sgrghun hybrid seed lots from € different sources. The

propagulles were more commonly detected as a surface contami-

pant than internally, as the percentages of nonsurface disine
fested seeds (100 seeds tested/lot) affected ranged from O

to 56% while surface disinfested seeds ranged from O to 24%,

The herbicides Atrazine, Cyanazine, Terbutryn,

Propazine and Propachlbr did not reduce F. poniliforme popula~

tions when applied at the field rate. Propachlor, applied at

20 timii +he recommended rate, totally suppressed F. monili-

forme growth in culture, S




