-

- 37 - -

EXPERIIENTAL RESULTS

T. Isolation of the ceusal organisms

Diseased sunflower seedlings and mature plants were
collected from Giza GOVernorate during 1975 Isolation
of the causal organisms of root-rot dlseﬁse wasg carrled
out from the infected roots. Data in Table (2) lndlcate

frequency of fungi isolated from 500 random samples, .

Table 2 ¢ Frequency of_fungi isolated from diseased
' sunflower plants grown at Giza area

e E R PO T

Pungi Freguency %
Macrophomina phaseoll (Meubl. ) Ashby ' 60
Rhizoctonia solani kuhn : 20
Sclerotium rolfsii Sace. Gurzl : 18

Fusarlum fuaarioxdes (Praz.& Cif. ) Booth 15

Pusarium sp,

Aspergillus sp.

JRUSSTE——

Alternaria Sp.

»"W"#“ EA

Curvularia spe

it




-~ 38 -

From data prcsented in Table (2) it wos evident

that M.pbaseoii wons the most prevailing funjus in which

60 % of diseased sunflower plants were infceted.

Rhizoctonia solani cnd S. rolfsil were found in diseased

roots in approximately equal ratios (18-20 %). Different

specles of Pusarium, Asperzillus, Alternaria and

Curvularia were also jsolated but with low fregquences.

IT. Pathogenicity tests

Pathogenicity of the isolated funzi, to Giza-l
sunflower variety, was tested by the soil infestation
technique in the grecnhouse, Data obtained represent
percentages of pre—; post—-emergence and diseased plants

are tabulate in Table (3).

e A
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Table 3 : Pathomcnicity and effect of the fungl
jigsolated from roots of diseased planta

to Giza~1l sunflower cultivar

P e

Fungi __Bmgrgence; _Digeased planis___
Pre- Post- % Sympt oms
Sclerotium rolfsii 53.6 Tl.4 100.0 foot rot
' : and wilt
Rhizoctonia solani 33.0 2.2 47.05 stunting

Macrophoming phascoll 10.3 17,1 51.72 charcoal~-

r

Fugarium Pusarioides 18.5 9,7 39.28 wilt

Fusarium spf, 12.38 5.72 C.0

ot

PR

Control § 82.5 % healthy plants

-

L.S.D. at 5% © . 1.46  0.91 0.49

- . A
. N
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Data in Table (3) indicated the following results :

1-

_were noticed as plant gtunting (Fig. 2).

T
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_S_g_%erotlum I‘E_Eill was the moSt destructive fungus
cauging the hizhest percentage of pre~ or post-
emerzence (53.6 ond T1.4 % respectively). Sunflower
geedlinzgs raised 1n inoculated pots were foot rotted,
then wilted and dried (Figs.l.a,bae) aiter 7 weeks

from planting.

'Rhizoctoni_é. golani was also pathogenic during

ceedling stages however, it wag minor disease causgal

orzanism if compared with S. rolfsii. Percentages of

pre and post damped seedlings were 33.0 and 29.2 %

respeotively. Discase gymptoms on sunflower planis

Macrophomina phaecol:. came next to S. rolfgii in late

.staz'es of plmt 'rx'twth but e¢ame after next to R.solani
in the post-emeg;enca phase. It was moTe active in
disease 1m1aem after emergemo. Low percsntages
of pre and poat%i:mgwence dwping- off were recorded
10.

ol
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“hen the stalk ig cut lengthwise, the interior
appears disintezrated with the fibrovascular strands
ntterly coveréd with small black selerotia. In addi-
tion, charcoal~rot dlscase caused premature‘dea‘bh

of sunflower plants. (Figs. 3a&b).

Fugarium fugerioldes GJave low percentage of damped -

geedlings, however, it proved to be pathogzenic to

39.28 % of oldr plants and caused wilt symptoms,

(Fi{_’,’t 4’)v

The other fungi FPusarium sp, caused unremarkable

percentage of damping—off and no symptoms appeared.

LU SR P
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I1I. Thysiological studics

1~ Detection of.ggggfg acid'produced by S.roifsii

Selerotium rolfsil was left ¥o grow on potato
plugs for 15 days at 30°C. The filtrate was tested for
the prosence of oxalic acid., Adding ammonium hydroxide
and calcium chloride to the filtrate proved the'presence
of oxelioc acid in which a white precepitate of apmonium
chioride was formed. Uninoculated potato plugs however,

gshowed no change.

2- Detcotion of oXxalic acid concentration afier

15 days incubation'

Astivity of 15 days old S. rolfsmi filtraxs on
potato cylinders Wal oumphre& with ﬂ&iferent conseniien-
acid.The inverse of the time’ ’*:M
 erE to. Ioldfcoharance wes e;%
ﬁable (5)and B&g 6.

— tions of pure oxaliy
for the poﬁ%%brﬁy'ﬂ‘
Data are_presenxsd{j

A { \
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Pable 5 ¢ Bffect of S.rolfsil filtrate and
different concentrationg of pure
oxalic zcid on loss coherence of
péﬁato,cylinders.

coma it ad An - R e

Time % Pure oxalic onold concentrations Filt-
in P -— rate
1 - - — — — e — - -
2 S — - - - - - - -
3 - - - + + + + + -
4 - - - + + + + ++ -
5 - - + + + ++  ++ +
6 -+ ¥ T +
. T - + +4§ ++
8 + +* é
5
9 + ++ '%
10 ++ -@}-
%
Gontrol=: — 'é
:, - 1o “?ange

f 3aJ§loas of coharence
._' eé loas of coberence
] .% o L




~nvwdo ® N oo o Time

AN s

LM P

DNO change

APartial loss of coherence
lComplete loss of coherence

.

ENNNNNNN

S oén c_e nt'ragi ong

t

pure "'OXQI ic qc‘d m ;
C Ohe Of DOtth (;‘_ ired
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similar in whish
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Data in Teble (5) indicated thet the activity of
prépared oxalic acid increased with the increase of the
acid concentration while, the time required for loss
of ooherence decreased. M#l loss of coherence
of potato cylinders was reoorded after 3 hours when
immersed in 4,5,6,7 and 8% oxalic acid solutions, and
after 5 hours when immersed in filtrate of S.rolfsii
or 3% oxalic scid solution. However, all potato
cylindefs completely lost their coherence after T hours
of immersion in fungal filtrate or 3% oxalic acid exoept

those immersed in water (control).

In another experiment the affect of 3 % oxalic
acld or giltrate o&%§.rg;§§§i”on sunflower seedlings
(Fig.7) was atudieé} o

313,7, that the aoticm of both
4 the cxalfs aofd se;uttan‘-anéw7?
afet ;ollawed by drying to
seedlings of 1% in* o?d was noticed.

_ It is noticed,
S.rolfsii £iltrate:

- ey P —— - -+

S gy




3- Bffect of fungel flltrates on sceds and seedlings

of difLerent sunflOJer varieties ¢

A~ Effect of the fungal filtrates on geed germination-

-

Data in Tatle (6) shows the percentage of seed

germination of 3 sunflower varietles ; rown on filter

papers containing 15 days old S.rolfsii, g.gggggé,

M.phaseoll end F. ;usarloldes filtrates.

Table 6 : Effect of the fungsl filtrates on the

percentaze of seed germination of

different sunflower verieties

- -

Panzi % saed g?ff?nation }._
. L Gizarl - Miak im@ortw51 ﬁ“
A 8dlerotimm rolfsi% =~ 0.0 0.0 0.0
| Rhizoctonta somgi S 806 0 20 - 100
Macraphamina ELL.sgu 70,6 27.5 20.0
Pusorium fusorioifps | 75.9  3T.5  10.0

i "iﬁ;;

Control
e Aiaiomannr- oo

T7.5




Data, Tgble 6. ond Fig.8,indicated that fiﬂtrates
of S.rolfsii. Completely inhibited ceed germination of

all varieties. Kild reduction in pérden aze of Giza-l

seed germination was obtained from filtrates of the other

tcated fungi. Phe effect of these funzi was greater on

import-61 seeds followed by Miak variety.

B- Bffect of the fungal filtrates on sunflower

geedlings

. ——

The effect of immeraing 15 days old sunflower -
seedlings in the filtrates of S.rolfsil, R.solani,

M.phaseoli and F.fusarioldes was studied.

Table 7 : Bffect of the fungal filtrates on
pcrosntage of wilited secdling of v
| aitfjrédt susflewer veriotiea

Selerofium volfsiil
Rpizoctonia golani |
Mpsrophemina phoselfl]

-







< ™

-..61.-_'.

Data 1in Eable (7 p:{.'oved that Giza-l variety was8
the more affected than ﬂi-ak_\fal‘ie'by after 24 hys. After

48 hrg-fmos’c of geedlinis (Flf's. 9 and 10) in voth

| varietiea were vilted and dried as regult of fungal

£ j1trates.

Sclerotlum rolfsu. cauged 108E of coherence o_f-fhe

page ghem and wilt of leaves after Zﬁhrs,ha.zoctonla

Generallys £iltrates of the four fungl caused,
after 48 hre - Y of head geedlings, fire of cotyledons
nd dry the top gtem of geedlings of Giza—l variety

while, seedlings of Mlak yariety were completely dried.
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IV. Pot experiments

1~ Effécﬁ oﬁ_different levels of inocula on

dicease severity

The inoculum of S. rol{q;l, R.solani, M.phaseoli
and F. fusariolides was added to sterilized soil at the
rates 1.25; 2.5, 3.75 and 5 % of soil weight. The per—
centage of pre- and post-emeraence damping-off, and
digeased sunflower plants at each fungal level was

determined are precented in Table (9).
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The previous da tq, Table 9, proved that the low
level of inoculum (1.25 % of soll weight) was not
enough to cause Dre or post-emergence damping. off in
the case of R, golani, M. phaseoll and P fusarloldsa.

——— e

However, thig low lcvel of inoculum produced 10% and

27.7% of damped seedlings in S rolfsii case. Sunflower
plants grown at this level of inoculum were affected,
where T76.9 % of plants were wilted due to S.rolfsii,
15.,0% for R.solani and 10% for M.phascoli.  The number
of affected seedlings or plants was found torincrease by
increasing inoculum level in the soil. However, the
moderate level of inoculum 2.50 and 3.75% of soll weight
have an equal effect.on pre and post emérgence gtaze in
the casge of 3.§3}gg§} M. phaseoli andzg.ﬁqgggégiggg.

The high inoculum level 5% of soil weight showed that
S.rolfsii and R.solani were abarelsxve pathogens duxring

pre and post acmerzence ;tagea, where, M.phaseoll and

.F.fuaarioides were markedly éffective afber seedling

gstage.
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2~ Dismease reaction of different sunflower varieties

e i

The effect of S.rolfsil, R.solani, M.phaseoll
and f}gyaarioides on the infectivity of four gunflower
varietieé nemely; Giza~l, Miak, Import-61 and Import-500
was studied by the soil infegtation technique. Percentage
of pre-and post emergence damping-off as well as disease

plants are shown in Table (10).

FTSWTACIE
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Prom the preﬁioua date it was evident that
all the tested varieties wére suscepfible to the
disease during pre and post emergence stazes. As
regard to_§.€3}£§E§, the imported 500 was the
least affected variety during pre~emergence stage
followed by imported 61, Miak and Giza-1l. On the

other hand, Giza-l variety was the least susceptible

to R.solani and M.phaseoli followed Ly imported 500,

imported 61 and Eiak, respectively, with respect'to

F.fusarioides, imported 500 showed o dcgree of

resistanee, howcver, lmported 61 end Miak were highly
guscéptible.
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Table 11 : Competitive saprophytic atility of

four fungzi under two trectments

B v

-

% colonization of inoculum-soil discs

—_—————nu—————-—————m———-—————————“-———-———-————---——-ﬂ—

o
g":é o 3. ro;l:_g_g}l R. S_g}hir}l M.phz_x_sgg%l E_.fusarioides
| © _
5 § §mmmmmm e
. o+
O3N
583 = b a b a b a b
=1
W
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

58,3 91.66 .
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From data presented in Table (12.2) it ig
evident that the four tested fungl continped its
normal zrowth under the two trectments, however;
no reduction in colony diameter dué'to micro-
org@nlsms containing soll was noticed. This
results denoted that the four tested fungi have
a high degrec of tolerance to antibiotics produced

by soil microorganlsms.

Date in Table (12.b)showed that S.rolfsii
was the most sensitive fungus to spore—fofming
bactéria, hovicver, average diameter. of formed
inhibition zone was 10 mm. when medium was
inoculated thh the two organisms at the séme

time, and 19 mm. when inoculation with S.rolfsii
was carried oyt after 24 hrg . Rhlzoctonia aql@.i

and M.phaseoll shdwsd the sags aensittvity to
bacterial exud&tcﬁ& Fnsarlul fusagigiggg !aa‘tﬁs
mgﬂt affeoted °
70£ inﬁihitien

-
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_Table 12.a ¢ Tolerance 10 antitiotics
produced by soil microorganisms

(viastio cellophane met hod)

% reduction in colony
Fung i _____digmeter ______
A B
Sclerot ‘_i_ um f'.o} f_q;_i 0.0 0.0

Rhizoctonia solani 0.0 = 0.0
Macrophomina phaseoll 0.0 0.0
Pusarium fusarioides - 0.0 - 0.0

= Inoculum of

inoculated ple¥e

(B) 24 bgp. Rater.

R
|
|
|
i

the fungms was ploced on seil-
s + (A) kmmediately after ¥hay




Table 12.b
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bacteria method.

: Sensitivity to gpore-forming

g s . e g Aaa o —————ea—

Mean diameter of

e i —

Funglil inhibition zones/mm.%* .
A B
Sclerotium rolfsil 10.0 19,0
Rhizoctonia golani | 19.3 22.3
Maggophomina phaseoll 18.3 23.3
Pusarium fusarioides 25.0 30.0

LGSOD' at 5'7"0 for fu!’si
—_ L.8¢D. at 5% for time
1.8.D, at 5% for interactian

3 Inoculm zef th fungus

raterial an;k

5.585
2.610 .

1

me _1aced on m
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SRV ot

{ 2 CO u

315.13 Sengitivity to gpore-forming bacteria.:
: A~ Gon’srol B~ wdia’cely after ’
’ 0- a& hrs.later.




VI. Effcct of fungicides

1- In yitro

;werage linear growth of S.rolfsii,

R.solani, h.phgsaoll and F. fusarioides as

[PEERRA —————

affected by adding a geries of lncreaSLng
concentrations of different gystemic fungicides

‘jg shown in the following Tables 13, 14, 15 and 16.

Tebld 13 : Dffect of different concentrations
. of four fungicidee on the growth o

S.rolfsll

'Pungicidesi ————et —
1 3 -f5 50;100 500 1»

'Bavi.atha
.Tovaia.I
\?ita#a:£aqptan
Vites?ﬂ?thﬁram
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Datz in %able 13, indicﬁted that vitavax/captan
and vitavex/thirem were the most effcotive funglcides
used, where hizh toxicity percentaze were obtained at
low concentration (1-5 p.p.m.). Bavistin was also
effeétive, the toxicity wasg noticed up to 50 p.pem.
and reached moximum at 500 pe.p.m. (Tgble 13).'Topsin.m
was the leost effective fungicldcs, however,‘fhe
funzus was scnsitive to high fungicide concentration

1000 and 1500 p.p.m.

Table 14: Effect of different concentrations

of four fungicides on the growth
of R.solani.

% Toxicity at conc., PePotlie

Fungieides 1 . 3 5 : 50
Bavigtin i 11.1 100.0
Vitavax/eaptan , 61.1 66.7 - 68.6

Vitavax[m ?7.7 - 8046 88.8

L. s.n. ai 5% rer iuqsicxdes
¢
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Deta in table 14, show . that R.solanl was

sensitive to iow concentration of Bavistin, where,
‘complete toxicity were obtai{ied with 3 p.p.m.
Punzus g;'owth was aﬁ_,so inhit{ted with 520 pepelm.
Topsin: M, 1~50 p.p.m. vitavex/captan or vitévgx/
thiram. o . | |
Table 15: Effect of differcnt concentrations

of four funzicides on growth of
M.phascoll

% Toxicity ot conc.,p.psil.

Fungicidcs

5 50 100 500
- " i gl
Topsin W : 69.4 78.6  100.0
4 Vitavg#eaptan _ 0.0 = 0.0 J00.0 7
vitevax/thiren 5.5  34.7  59.3  100.0
" L.S.D» &t % for Bwnzicides 6.768

L.8.D. ot 5% for cemoentrations  2.085
L.8.D, ot 5% fer imtcraction 3.612
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. As for_y.phaseoli, data in table 15, indlcated
that Bavistin Waslthe best funricide uscd, however,
3 p.p.ﬁ. éoncentration were sufficient %o inhibit
fungal'grOWth; The other tested fungicldes wers
also ctfective at IO p.p.m. for vitavax/captan,

100 pepsm. for Topsin M and 500 p.p.m. for vitavax/
thirem. |

Peble 16 : Effect of different concentrations
of four fungicides on the growth of
_F-§E§9QEPiQ§§

\ 4 -

% Toxicity at conc., DeDeBs

Fungicldes e e

| 5 50 100 500 1000
Vitavax/captan 5.5 11.1  27.7 T7.7 100.0
Vitavax/thiram 0.0 0.0 38.8 88.8 100.0
L'.S'D' a‘t 5% for tungicides | H.S- |

L-S,B@ at % for goncentrations 0,380
Bl ot y m a,nterc_c'biﬁ 0.538




- 85 -

Prom the foreﬁationéd date Toble (16) it is
evident that F. fu59figié3§ was markedly affected
- with ldﬁ concentration of Bavistin or Topsin M,
where, maximum toxicity wos recorded at 5 and 20
pep.l. Trespcotively. Toxicity was found to began
with.S p.p.m; vitavax/captan and 100 p.p.m. vitavax/
thiram and increased with inoreasing fungicide

concentration $ill 1000 p.p.m. for both funglcides.

2- Distribution of systemic funglcides in the plants

This expcriment waarcarried out to study the
diatfibution of systemic fungicides in sunfiow_er

SR e e
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Fig.14d:—Distribution of systemic fungioides in
o ' sunflower plant parts; A=Roots, B=sgtems
* and C=lecoves. '
1=Bavigtin, 2=Topsin M, 3=vitavax ceptan
and 4=vitavax thiram.
(o=3 and d=4 wecks of aze).

sl b
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3- Effect of see‘d“d“ressing fungicides on disease severity

The effect of seed treatment with different fungicldes
on the percentage of pre-, post-emergcnce damping-off and
diseased plente of au:aflower was studied. Data presented

in Table 18, indicate that @

a. In cace of Sclerotium rolfegli the loweat percentazes -

of pre—émergence dampinz~off were obtalned, when seeds
were treated with 0.2 vitavax thirem or Topein M and 0.1%
vitavax/eapten or Bavistin, As regards post-emergence
phase, vitavex/captan or Topain at 0.2 and Bavigtin at
0.4% and vitavax/thiram at O.§¢¢ showed the lowest percént-—
age of post- emer"fence seedlings., Moet of mature plants
wef'e died, however, Bavistin at 0.4% zave the highest
nmjnber of healthy plants.

b. Bavistin, Topmin M or vitavex/captan at 0.1% or
vitavex/thiram at G, reduced pre-emergence damping-off
caused by Rhizoctolbg solani to pinimum percentaze. The

best control of poe?t-émer'renc-e dampinz~off was obtained
with Bavistin and timax/captag at 0.1% or Topsin M
at 0.4% or vitavaxsik

i The minimum pmentw
of discased planvajmis when seeds were

dressed with 0.2%%
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c. The four tested funzicides were highly effective
againet the dicease caused by M.phaceoli. Seed treatment
with 0.1% Topegln 1. or vitavex/thirem or 0.4% Bavistin
or vitavax/capban gave the lowest percentaze of pre-
emerzence dampins-~off, All tésted fuazicides with the
three rates of application controlled the post emerzence
staze. The hisghcst numbers of healthy plants were also
ralsed with O.QL vitavax/captan or 0.4% vitavax/thiram

or Bavistin.

d. Data also ghowe that the fowr funzicides with
their levels were-hi@hly effective ascinet pre~ and
postmansrbence oampinb—off caused by P.fusarioidss,

howeven, perclﬁ;f e off dlseased seedling was ®anged

from O, & to 2.T % amed with 9,.0% in control treatnent.

Bavigtin was the sunsninr fungiclde in controlling the 'QEQ g

disease after 8¢

~j: jatabe followed by vitavax/thiram.

!
=
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DISCUSSIOY

MacrophOﬂlnn phaseoli, RblZOGtOﬂl“ solani,

——— et e e e ARG ikt e b o e,

Sclerotium rolfsii and Pusarium fusarioides and other

species of Asgperzillus, Pusarium, Altcrnaria and

Curvularia were isolated,with preveiling of M.phaseoli,
from diseased stnflower plants collected from Gizag
governorate. The first three orgénigms were reported
by other inveetizators as the inciteirt of sunflower
root disease (Veker, (1931); Briton-Jones and Baker,
(1933); Simmonds, (1956); Marras, (1963); Pastorino,
(1965); El-Helaly et al, (1966); Bouhot, and Luciano
- and Davreux, (1967); Hulea et al, (1973); and  Elzarka,

(1976)).- Pugariun fusarioides waes not isolated before

from diseased sunflowers, while it was lsolated from
"grﬂgnd nut rggts Lnrﬁggpt (Apou—Talib, 1970) end froam
different haﬁtﬁ in a#imr countries i.e., cotton (Hxy

and Mojaughlin, 1948), tomato (LiImasalm:L, 1952), and
Serghim (Siddiqei sl i#han, 1973)s %heretoes, P.fusari-
oldes is reported f&?‘!he firet s&ma in this 1nvastiﬁa- |
tkon ag one of causal ﬂrﬁaniams af sunflower root
dLﬁease.

~-Pathogenledty
was the most dgpl

i
r
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of pre~ or post~- emerzence, foot roi, wilt and drying.
Previoug reports also mentioned that 3.rolfsil caused
root rot, ¢rown or base and stem rots of many host
plants (Simmonds, 1956; Sackston, 1957; Illiddleton,
1971; and Elzerka, 1976). Rhizoctonia solani, ceme

next to S.rollegii, causing stunting of the sunflower

plants, Macrophomina phascoll caused dark brown lesiens

appear on the tegal of sunflower stalks while black

sclerotia can te seen through the epidermis and

resulting premature death of the plants. These results
e coincided with the resulfs of HoZfmaster et al.(1943)

- who stated that I.l..phaseoli was chiefly injufious %0

seedlz.nbe and immature plants devitalized by environ-
mental extremes, wounds, or infection by other orzanisms.
Bekesi (1970) alsc reported that‘_flf;{naseoll caused sudden
wilt of plants after polliaati_og.; Gn the other hand,
ngerotie leaf spotﬁlz'me att_'riButed to a- tczj.n-produced
by _h}.p.haaeoli’ in Y_ﬁ*’ end in L‘;EP and +he fungue

A by orming appressoria on the
epldermic of axenig;:manower seedlings within 13 hrs.
and adult plantsg i%J.B brs. at 3@“0‘ these may help
both meohanloal and ¢ cal penmgﬁon (Chan and
s!ackston 1967, 196 . 1973). Mawium fusarioides
ogused wilt to the ﬁ‘e plaﬂtq. E}: 1942 Narengo

penetrated hyposoty
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stated that #.solanl var. minus coused wilt and damping-

off to sunflower plants. Generally, the tested fungi
could be arran;ed according to their virulence asg
follows; S. rolfgii, R. solani, M. phaseoli and F.

fugarioides, while isolation ratios of these funzi from

diseased sunflower plants zrown et Giza reszion were 18,

20, 60 and 15%,rcspectively.

Double funzal inoculations revealed that all
combingtions-included S.rolfsili showed very high per-
centage of infeotion, this result wos confirmed by
Satet and Khan (1969 b) who found that in cotton root-
infeeting funzi the competitive pathogenie ability of
a partiouiar fungus was dependent upon interacting
combinations, host variety and soll conditions. Many
reombinations decreaseﬁ dlngaﬁe meverity; many others
saused an incraase m;_diseasc severity and a third group
6f cambinations oanply

! oxalle ﬁ@iﬁ@&y S.rolfsii was
filtrate of 15 days old was

The productiq
~ proved whun»thé Lum
| tested chemioally3 fﬁﬁis reeuliﬁwagsfound in agrecment
. with Higginis (19@); Bateman and Beer (1965), Maxwell
%nd Bateman (1968~ :

tely snpgnessed discase developman&.

Abd El+4l {1969). Busain (1958)
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reported that 3.rolfsii was a common fa acultative
paraslite on various cropse. Therrottlng tissues of
the affected planws.was due to pectic enzymes.
Propeétinase and depolymerase played an important
role in the maceration of host cellsg after infection,
In another in vitro test, potato cylihders lost their
turgidity and coherence when immersed in S.rolfsii
filtrate or different oxalie acid concentrations. On
the other hand, the action of both S.rolfsil filtrate
and 3% oxalic acid solution on sunflower seedlings
were similar, os wilt followed by dryinz. Thus, S.
rolfgii foot rot of sunflower plants, may be due to

- oxalie acid secretion and not to the presence of the

funzgus inyer host tissues,

Filtrate of‘§.rg&£sii_prevsnted'germination of
geeds. This'resuli;waa confirmed Ly ElQBigawi (1969)
who mentlioned thatiggigrate of ggroifsii cauged a
reducklon in seed gegmwination of rige, Rhizoctonia

golani,_gyphaseolggggdbF.fusarigidef filtrates reduced

perogatage'of see&? f;;lnation of import-Gl and iiak
'gin this naapaht, Ashow and

hat filﬁrata ot,g.gg;a!g

sunflower Var;eti i
Gamal El—Deenﬁ" 9

increaaed aeed

antirrhinnm pkaat~
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principally to the action of funsel filﬁrates. This
fact was proved when sunflower seedlinﬁs of 15 days

0ld were immersed for 24 and 48 hrg.in fungzal filtrates
obtéined from 15 days old potato waler culbures,
Generally, filﬁfates of the four funzl caused dry of
sunflower ceedlinzs after 48 hrs., fire of cofyledons
and drying of seedlings shoots of Giga-l variety, while
dried all seedlings of lMiak variety. These results were
in asreement with EléBigaWi (1969) who found that the
filtrate of S.rolfsil causing death to rice seedlings,
In this reepect, Stino (1959) found thet the toxing of

R.solani induced wilt on watermelon seedlings, Bateman

(1963) indicated that water extracts of diseased bean
hypocotyls, whioh were grown in R.solani infested soil,
contained pectinpo;r-galacturonase-and a mixture of
pectinwmethyi-estrése, Zayed (1967) mentloned that
filtrate of R.ugi§§§,had a toxin elfeot on zround-nut
seedlings, Abd El-nm (1969) recorded that R. solani
‘secreted toxie subgtances‘which had toxin effect on
broad=-bean seedlihgﬁgflathnr (1358) mentioned that
filtrate of E&-pa;;*'”: .

; cultureféinﬂuced symptoms on
sinilar to those on inosulated
ond (1985} #tated that MME and

csut sunflower sho

plants, Vagzoner




PG were not excre 'E@d by Pusarium sp. ia zlucose media.
Both enzymes were produced by the funsus in pectin medium

and- PG disappeared from the media before PME.

As soil inocoulum increased from scason %o another
according %o the prevailing enviroﬁmental factors. It
wes found essential to study the effect of different
levels of inoculum on the severity of The disease. The-
obtained results indicated that disecse severity
represented by pre-, post~ and diseased plants increased
as inoculum level increased in the soll. Sclerotium

rolfsil ghowed discase symptoms at low level of lnoculum

{1.25% %o soii weight) however, the obther tested fungi

R.solani, M. phoseoli and F.fusarioides showed inability.

The moderate levels of inoculum (2.50, 3.75% to soil
weight) gave sim;lar :a*lgi.oa o‘f_ disease severity, how-
ever, 5% inoculwm ghowed that S.rolfsil and R. aalani

were agoreasive ﬁhogeas &m pre-— and post- smergence o

stages, the o
showed high aﬁ:
results were ob
(1956); Gooding

affcr aqqdlia:g atage.r Sinilar o
. tmm (19311; Garprett,
ucas, (mk aao aﬁ m. (3863)‘




resistént varietics; different local and imported
cunflower vgrietleﬁ were screened and cukaected to
5% of ;ungal jnooulum. - The results showed that all
sunflower varicties were susceptitle to the disease,
however, imported 500 showed a degree of resigtant
against §.rolfsii during pre-mergence Stage on the
other hand, Giza-l was the least affected variety

with R.solani andny.phaseoli. Regarding.f.fusarioides

it was found that imported 500 showed 1ittle resistant
if compared with the other tested varietles. Generally,
thers wag nosoarce of resistance amonz the tested sun-

flower varieties.

Fram inocuium potential experiments 1t was found
that disease éevarity waslaffected greé#ly with
inoculum level ln'fhe soil. “Eheréfore, it was found
important to s#uﬁy the compaitive sapronh;tie ability
j the ﬁisqsae. Ehe agar platt
modification of . | .
Vastle 1961) was ted. mm obtained rmlta showsd |

of the fungi cawgth

_ agar platesy
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for the four funzi increased sradually with the
increase in the amount of inoculum. The four fungl
were also tolerant to.antibiotios cecrcted by soll
migroorganisme as no reduction in colony diameter or
inhiblition zones appeared when examined by Wasties
cellophane method: (Vastie 1961) or tested against
gtreeks of spore-~forming bacteria (Vastie 1961), res-
péctively.. This result was recommended by Rao (1959)
who conducted s comparative study of competitive
saprophytic ability in 12 root infeeting fungi by the
agar plate method. He classified a nimber of fusaria

and M.phaseoli as vigorous saprophytes and R.solani and

others were‘olaséified a8 low saprophytes. On the other
hand, Satet and Khan (1969 a) reported that the compe-
titive saprophytie oolonization'of the agar plates of
S.bataticola or F.g '

 §porum inexeagad with the inorease

of inoculum 1evei.;"

|
1
|
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the increase in fungidide concentration, Génerally,
low consentration of Bavistin (3-5 p.p.m.) were
enough to inhibit R, §olan1,_£. phaseoli and F.

fusarioides rrowth, however, S.rolfsii was not

sensitive even to these level of funzicide. Sclerotium

rolfsil growth was found to affect by vitavax/thiram,

1% was noticed that 1-3 Pepem. of the‘fungicide
induced high jrowth toxicity. Similar trend of results

was reported Ly Ll-Kazzez et al (1L977).

Studying the translocation of sygtemie fungicides.
from seeds to different plant parts indicated that the
4 funzicides vsed persisted aotlve in the plants until
3 weeks and locnlized in the root tissucs more than in
stems or leaves a8 gradually decregsed upwards. This
rasult was in aurmt with Kirk et J (1969) who
mentioned that boih ghloroneb and vitavax were trang-
1§70 ‘fton seeaxizg. On the other hand,

steme fg; '3 daye while it moved
downward and pers in stem &sﬁas 10 m 20 da,ys
et al éﬁm |

after appliocation

experimm howg¥
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were obtained by, vita ax/captan at 0,27 or Bavistin
at 0.4% for S.rolfsii, Bavistin at 0.1% for R.solani,

. phaseoll,

Bavistin or vitevex/captan at 0.1% for
and Bavistin at 0.2% for F.fusarioldes, These results
were confirmed by, Bl-Kazzaz eb al (1977) who mentioned
that vitavax/capfan and Bavistin increased'significantiy
the percentaze of heclthy seedlings of rilce grown in

artificially inoculated soll with Rhizoctonia sp. Fadl

and Hessien (1977) also mentioned that vitaVax/captaﬁ
zave the best'ogntrol for the diseaces of; S.rolfsii,
Re.golani, M.phaceoll, F.oxysporum andl F.solani on

Soybean in Egypt.
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SUMMARY

The present investization was planned to study the
causal organisms bf sunflower root diseases, the effect
of some physiolozical factors, seprophytic behaviogr
and theilr control. The findinzs cen Le summarized as

follows :

1= Isolation of the causgal orgonisms of sunflower
root disease was carried out from diseased roots collected

from Giza Governorate during 1975. Sclerotium rolfsii,

R.golanl, M.phcseoll, F. fusarioides and other species

of -Aspergillus, Pusarium, Alternari= and Curvularia were

isolated with prevailing of 14,phaseoll.

P Pathogenioity teste using Giza-l sunflower

g

Variety indlcsted that .{2&5551 causcd foot root, wilt
_ and blight; R.h_ygi, “saused atquting; JXM.phaseoli caused
eharcoal rot and- Egingarioidea-Oaused ﬁtunting, thua

vilt. In eddition

J¥he four fungd. Saused pre- o pm— o
emergence damplnb-ﬂit at different ratios. 3°1Brotiam o

Tolfaii was found't' be the most ag;rsssive pathqgcn




- 107 -

S.rolfsii + R,=zolanl increased the infection than each

of them alone,

4v Selerobium rolfsii seereted oxolie acid, in

cultures. Potato cylinders were sof% rotted when

immersed in S.rolfsii filtrate or dififerent concentra-

tiong of oxzlic acid., Thus, the loszs of coherence

was fast in hish concentrations of the acid, -

5= Mltrate of S.rolfsii causged 1o germination to

sunflower sceds. Filtrates of the other funzi however,
caused drying of seedlinzes shoots of Giza-l variety
after 48 hrs., wiile dried all seedlings of Miak variety.

6- Pcrceﬂtaoe of dlseased plants zradually anreased

with the inerease in nmount of inoculum.

T~ All the tested sunflowér varletiea wure'feund to
be susceptible to the dlseasa. Gizarl variety gave

moderete res&atanoarte all funbi exnept S,rolfsii,

8- Pusariwm fwioldes gshowed only the hi"hest
colonization ra“‘-;“w

g5, Whlle, Hhsolnni wag a poor
¢olonizer of the agag;:_plates. Golonization ratings
increased “raduallgiwith the increzee in the amount

of lneeulumm The

fungi shewed hizh dezres of
tolerance to antli S S
" :"'"""h‘ ” \ . =

T
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9- Mycellicl srowth ofrthe four funzl decreased with
Increasing the concentrations of funzicides when
incorporated in ¥,D.4. medium. Moréover, funzicides
differéd in the concentrations at which fungal growth |
was Inhibited. Bovistin =nd Topsin II. wecre the best

fungicides %o R.golani, M.phaseoli end P.fusarioides as

they inhitited zrowth at lower congenbroations, while
vitavax/capton and vitavex/thirem were the most effective

funzicides “'alﬂqt S rolfsll. ' . ~

10~ The four éystemic fupgicides uscd, remained
active in the plants for dbout,B weeks, These fungicides | |
translocated from the s¢eds and localized in the root |
tigsues more than in stems or leaves'and grédually

decrezsed upwards.

11~ Seed #reahﬁént with’ea#h of vita vgx/captan at
Qe & or Bavisth at Qe4% was the best Lunglcides for
con.'brolln.nb the diiaasa.,




