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Abstract

lzcrophomina phaseoline (Tassi.) Goid was isolated from
‘sunflower plants showing typicel charcoal rot symptoms., The
pathogen causes pre-and post-emergence damping-off at low

frequency, but its major damege occurs on mature plants, The
disease was .most prevelent at Behera and less frequent at
Gizs, Beni-Suef end Miniea,

Patno"en101tj of 4 1solates of the pathogen was tested
on sunflower plents, The pathogen did not apprec1ably affect
seed germination at the pre-and post-emergence steges, while
considercbie loss was recorded on 8 veéks-old plants. Slizht
differences were recorded between the pathogenicity  of the
tested isolates especially 3 weeks efter sowinga

The disezse significantly decreased the seed yield per
plent in all tested sunflower cultivars by 15.0-52.2%. Heed
diameter was reduced by 27.1-41l.1%, and asversge weight of
1000 seeds was zlso raduced by 5.3-12.5 %, The oil conten
and the aversge oil yield per plant were reduced’by 3.6=-10.8¢
end 22.4-53.9 %, respectively.

se findings indicate the significsnt economic loss
ris disezse on sunflover plants in ARE,



(2)

,

Introduction

Sunrlower (Helianthus wonusb «) is one of the most
impotant o0il crops in the world. Total cultivatsd arsa in
ARE, : was 20.126 feddans in 1976 season giving a total
sesd yield ‘of 13, 475, 320 kg. However, the total acreage
of sunflower decreaeed to'l7, 38L in 1977 seeson (4non,1978).

Sunflower in rxgypt is subjected to several destructive
diseases during seedling and mature stages (&l-Helaly et al.,

19663 cl-zerka, 1976; Abdelal et gl., 1978 and Makled, 1978),
From which, MAcroghomina pheseolina attacks suntlowser plants
causing pre-and. post-emergence dapming-off at the saedl ing
stag®, wilt at pollination and charcoal rot at the .mature:
stage (4cimovic, 1962; Bekesi, 1970; Bekesi et al., 1570
and Zl~Zarka, 1976).°

This work wias conducted to study the frequency of +the
charcoal rot disease on sunflowsrs in different locations
cultivating the major areas of the crop in #gypt. Fathogenie
city of several isolates was studied. Fathological effacis
on siedlings and growing plantas ss well as yield compensnis
(i.o. Beed yield, head diameter, o0il content and oil yielq)
were- investigated.

Nateriasl and Methods

Secdlings or mature plants of sunflowar shcwing'symptoma
of root rot andchercoal rot ware collectad from diffeyesnt
Covernorates namely; Zl-Behera; Giza, Boni-Suef and Liinia.
‘the infected roots or stems ware carefully washed wita tap
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water to remove soil particles, than cut into sn&ll pieces and
surface sterilized with 0.1% mercuric chloride for 2 minutes
and washed several times in sterilized water tnen dried betwsen

sterilized filter paper. Each piace was placed anto plain
agar plates and incubated at 28°C for 5 dayse Hyphal tips were
transterred to P D 4 Plates and pure caltures were obtained.
The 1isolated fungi were identified by microscopical examina~
tion. Thess identifications were veritied by the commonwe-
alth- Mycological Institute, Ierry,Lane, Kew, Surrey, England.

Patnogenicity tests of the isolatss were carrieqd ouf in
the greenhouse of the Faculty of dgrice Sci., Woshtohor, Zagazig
University. Sterilized pots (25 cm in-diameter ) were rilleg
with autoclaved or formalin-sterilized loamy soil. Ths inoculs
of different isolates were built up by growing on barlsy medium
(100 g barley graims-100 ml tap water) and incubated at 28°¢ for
2 weaks. Soil intestation was undergone by adding 5% (W/W) of
ihe inoeulum, then thoroughly mixed with the soil. Sterile
barley medium was mixeq at the same rate to the control potse

Seeds (Giza 1 cultivar) wsre surface stariliged by soaking
‘n 0.1% mercuric cihloride for 2 mins., wasnod with steriligzed
watsr then air dried and planted at the rate of 6 seeds per pote
4 s8t of 8 replicate pots was used ror sach treatment. Disease-

readings were taken s percent survivsd plantgs after 10, 21 days

und 8 weeks from sowing. 4t 8 weaks, ten plants from Qach troat-
mant, teken at random, were carefully uprooted, then thorougily

waghsd in zap watar and roots were cut and dried in g hot -air
oven at 70 C until a stable weight was reached.

keisolations trom artificislly intested seedlings snd plants
2rd ch3cked and the resultant fungi were compsred with the origi=-
nal cultures.
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Effact of intection with il.phaseol.ins on sunflower crop |
and oil content was studied to.rind out the economic import- . 4
ance of inrection with this rungus. The ezperiment was carried
out in a complete pandomized blogks design in the experimental
Perm of the 4gric. Res. Centre at Gizae. JFour local and
introduced suntlower cultivars (provided-by the 0il Crop
Institate, 4dgrice Res. Ctantre; Giza, heReie) were planted in
the inrested soil. Readings for yield-components wsre taken
from 10 replicate plants taken at random trom 8ach variety
and wore expressed as it

ae iead dQiameter in cm.

be w’eight' of 1000 seeds in grams.

cs Seeds yield per plant (mean weight in grams).

ds 01l content (%) of 3 seed samples were determined
after sxtraction with petroleum ether (b.p. 70-80°¢)
according to the method recommended by the A.0.4.C.
(1950) using soxhlst apparatus.

8. 0Vil yield per plant was thus mathematically determined
- by multlplylng the ssed y1eld psr plant by its oil
content.

Results and Discussion

Disess3 symptous:

wacropiomina phassolina (Tessi,.)Goid intects sunilowar
plenta eithsr in the seedlings or adult stages. in paturslly
infictea ssedlings,pre-and post-emergencs damping~=oft almost
occur at low trreguency.

4#s plants grow up, charcosl rot diseass sympioms were mostly
encountered at a nighar frequency.f Syaptoms (rig. 1) appearsd.
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Figure(I)s I. Hralthy sunflower plant;
2,3 and 4 are naturlly infected sunflower plants snowing

different degress of charcoel rot disease.,
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as dark brown lesions on tie stem base which gave liéht-aah
colour by aging, extending upwards to the rourth intsrnode.
Hlack sclerotia could be seen through the epidermis of the’
stalk. Internal tissuss were disintegrated leaving the
vascular tissu®s unaffected but covered with numerous small
black sclerotiz. In severe intections, the disease might
cause® a premature withering and collapse of the whole plant.
These symptoms are typically the same as those recorede by
other workers indicating no abnormal reactions under various
environmeéntal conditions (Bekesi, 1978; h&-Zarka, 1976 and
4bdelal gt al., 1978).

2252222_92222222223

Survey of the disease was made in some Governoratea in
which the majority of the area~grown with sunflower plants
are found (i.e. El-thera, Giza, Beni-Suef and ﬂinia) and
which give a clear view tor the distribution of the diesage
in the country. Numerous diseased samples were gelectea TFrom
each location and isolations were made. The number of isola=-
tion trials, which revealed the re¢every of M. phaseolina
from diseased plants, was taken as an indication for diseasge

trequency in a particular locality.

Results snow that hl. phageoling was most prevalent in
El-Behera rogion (18 trials), but clearly less frequent at
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Giza, Beni-Suef and Kinia(i.e.4, 2 and 4 ;aolatioﬁ trials
regpectively). This would étrongly deminatrute that the
disease is more adaupted to the northéﬁnregions of the country,
where high nﬁmidity and mild temperatuxre almost prevaile. This
conclusion is in conformity to the previous obsarvations of

El-Zarka (1976).

Pathogenicity testg:

It is apparent from data presentea in Table 1 that

H.Pnageolina did not arfect seed germination as compared

with non inrected soil. Howsever, isolates 3 and 4 have
elightly reduced the emergence ability of sunflower! seedl-
ings after 10 days of sowing. W %:the post-emergence stage

(21 days), no clear adverse effsct was recorede. These

déta give an evidence that M. phageolina is not atrue dasmping-
off pathogen. However, considersble loss was recorededby all
isolates after 8 weeks of plant growth. Isolates 2 and 3 were

_reported to b more aggressive than the other ones'at this

stage ef growth, wnile isolate 4 was the least effective.
This implies a slignt difrerence in tne pathogenicity of
ii. phageolina isolates. Reaction of tne pathogen at pre-end
post-emergence stages was in conformity to-the results of
4badelal et al. (1978)., Hoftmaster et al. (1943) attributed
its adverse effect to the abnormal environmental conditions,
wounds or infection by other organismse

Tne fungus was foticed to reduce the extension of plant
roots giving week root systems associated with symptoms of
root rote This was correlated with an apparent reduction in
dry weights of infected plant roots (Table 1). However Sack~

 gton (1958) in'Uruguay, found that the root rot of yourg sun=

flower plants caused by ii.phas@olina was of little economic
importance, being more serlous on mature plants.
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£ffect of M. phageolina on yield copponents of some sunflower
cultivars:=- e

It is clear from data presented in Table 2 that all
sunflower cultivars either local of introduced, are markedly
affected by infection with M. phaseolina. 4s sunflower is
mainly &n oil crop, its yield is finally Bxbrosiaed by the
seed yield and its oil content. It is clear that the disezse
caugéd a réduction of 15.0 - 52.2% in the seed yield accor—
ding to the cultivar.

Teple 1: £ffect of infection with 4 isolates of li. phaseolina

on se6dling survival and root weigat of sunflower
(Giza 1 cultivar). .

Isolate % Survivals after; Av.dry weight oft
Yo, 10 days 2l days 8 weeka plant reot(g )
1 83.4 66.7 50.0 J.E2
2 83.4 66.7 45.0 Lel8
3 80,0 60,0 45.0 3496
Control 3.4 70.0 700 Lol
L. SeDe Q.05 s 9.8 8-5 Calu

% dach reading is the average of 10 replicate plants.
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Teble 2: Bffect of infection with M.phaseolina on yield

components of 4 sunflower cultivars.

Avenoad Wie of 1000 Avesesd yield Oil  4Ave oil

Cultivars diam.(cm) Seeds(g) per plent(g) % ¥ ial%/ glant
; g

Gizea 1 - .

Healt{hy 2l.2 . T3.2 . 94.2 33.7 31.7

Diseased 154 66486 80:0 30.7 24:6

% reduction 27:4 9:0 - 15350 "8:9 22.4

Rome 4 3 301

Heglthy 18. 2 66.9 101.6 44.9 45.6
Diseased 1246 v 62:5 48;:6 43.3 21.0
% reduction 30.8 6:6 52:2 346 5349
P I 245736

Healthy 17.0 ~  T6.3 68.6 27.9  18.8
Diseased 12.4 66.8 35:8 2445 8.8
% reduction 27.1 12.5 _ 47:8 I10.6 53,2
P I 251502

Healthy 18.0 75+9  T4.6 29.6 2241
Dissassd 10.6 71.9 55.8 26,4 14:7
% reduction 41.1 53

2542 10:8 335
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However, the local cultivar "Giza 1" was less affected than
the introduced ones. It is known that the seéd yield 15.
affected by nead diameter asnd filling of tho séeds. Head
diameter,was greetly reduced in the introduced cultivars
namely; Rom. H S 301 and P I 251902 by 30.8 and 41l.1 %
regpectively as compared with reduction by 27.4 ¥ for Giza.

1 cultivar. Also, the averasge weight of 1000 geeds was
reduced by 12.5 % in tne cultivar P I 245736as coﬁpared by
other cultivafa. No clear differences were reported between
gifferent cultivars &s regards seed filling. The abovomont-
ioned yield losses due to the disease are in agreement with
those reported by 4cimovic (1962) who found that i.phaseolina
reduced the total yield by 20.13 = 51.38 %. Also,' Tikhonov at
ale (1976) recorded s reduction in sunflower hesd diammeter mora
than 30% and the weight of 1000 seeds was reduced by 12-36 Z.

He elso reporicd & reduction in s?ed yield by LB=64 .

0il contont of sseds was also afrected by intestion wiht
sie pnageolinee The rate of reduction in s6ed oil contsni
ranged from 3.0 = 10,8 4 in different sunflowdr cultivars.
However, oil content of seeds taken from infected plants
of the introduced cultivar “Rome £ S 301 ¥ was not consiaér=

ably racuced cumparing witn the healthy onas.
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‘Analysis for seed o0il yield per infected plantAwas reduced
by 22.4-53.9 %. Giza 1 was the least cultivar affected by
disease infection while P I 245736 and Rom.H S 301 were greatly
affected shoving a reduction in o0il yield per plant by 53,2 and

53.9 % respectively, Tikhonov et al. (1976) reported a consid-
erable drop in seed bil content by 5-8 %. Thus, these data
indicate the significant economic imporiance of M.phaseolina
infection to sunflowers espec islly at Iatter stages of plant
growth. '
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