STUDIES OF ONION INFLORESGENGE BLIGHT INGITED
BY BOTRYTIS ALLII MUNN IN IRAQ

A THESIS
. SUBMITED TO THE COLLECE OF AGRIGULTURE AND GOMMITTEE
ON GRADUATE STUDIES OF THE UNIVERSITY OF BAGHDAD
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE
DEGREE OF MASTER OF SGIENGE
IN
PLANT PROTEGTION

( PATHOLOGY )

BY

MOUHAMED ABDUL - KHALIE AL-HAMDANY

Teb. 1975




IT

I certify that this thesis was prepared under
my supervision at the university of Baghdad as a
partial requirement for the degree of Master of

Science in Plant Protection (Pathology).

L)
Signature :K&M_MN,J\S ignature: Sadie. Al lessan

Advisor: Khalih M.Mameed 4Lavisor: Dr. 8. Al Hassan
Date :[%ﬁm‘ (927% Date : _/o June (975

In view of the available recommendations I for-—

ward this thesis for debate by the Examining Committee.

Signatures wé[m
Name: _3_4[_5&1.3;'44

Chairman of the Depart-—
mental on Graduate

Studies in Agriculture.

Date: (a F“‘“‘ zzz_s'




e certify that we have read this thésis and as
Examining Committee the student in its cohtént and
that ih 6ur opinion it is adequate with LXcelenp?

standihg‘ as a theéis for the degree of Master of

It

Sciende inm Plant Protection (Pathology)i

1
SlgnatureMMMA Signatures
Names Bh i M- Mameed

{Member)

Names:

(Member)

Signatureé")—‘f?/'%_/ Signature:MHMﬂm\

Names j pIad Q .S.At-gg!dgw.'

(Member)

Approved for the University Committee on

Graduate Studies.

Signature:

Names

(Chairman)

|

Dean of Agricultural College, 4
"4
I

Dates__




IV

" ACKNOWLEDGEMENTS
I wish to express by thanks and 31ncere appre-
ciation to Dr. S Al—Hassan and K M Hameed Head of
plant proteotlon department in Agrloultural College
and Head of Blology department in 801ence College
for their suppervmsxon and guidance, wh;ch was

invaluable to me-ih carring out the work of thesis.

I acknowledge ﬁﬁe'hélp fendered by Dr. 4.5;
AléBaldaWii,'the:étaff comnittee and examiners in

reading the Hmahii§dript of this thesis .,

I am indebeted 4o the Difectorate'generai of
Great Nussayeb Project and especially to Dr: 4Ashem
Sultan and Mr. Sabri for their kind assistance during

the course at the Project.

Thanks are also extended to Dr. Hilal Al-Bayati
and Mr. Mouied Hanosh for their cooperation in sta-—

tistical analysis involved.

Thanks are also extended to all the members of
Plant Protection Department for their assistance in

the completion of this work.



™

CONTENTS

ACKNOWLEDGEMENTS sasceccescecocconsos sresacrce
LIST OF TABLES seevcrvessvososascacassassosocns
LIST OF FIGURES svueecavecssocecccssscoanansas
INTRODUCTION eevevecoceoaanscnovcnsacassnsnsss
LITERATURE REVIEW
Isolation of BobtrytisS SDPDe eoceccosnssorsesne
Air-Born Conidia of BotrytiS SPDe cevsssonss
Sporulation of The BOtrytiS SPDs seeseescsns
Sclerotia Formation of BotrytisS SDDe sesvese
Mode of Infections By BotrybiS SDDs eesesass
Diseases Caused By BobrytisS SPDe sssevesnses

Environmental Effect Upon Infection By
Botr;itis Spp' L R L B B BN N BN B BN O B B B BE BN NN NN BE RE BN NN R AN N B BN A )

Resistant Varieties of Onion To B.allii

Infection...............l'.-‘.‘."‘..ﬁ'l“.‘.
MATERIALS AND METHODS

Source of The Organism Studied seseeecrsosece

Determination of Growth Rate of Hycelium On
Differen‘b Media L B BN BE BN B BN BN BE R N N NE-EN BE-RE R R R ORE R YRR NN W )

Bffect of Temperature Upon Mycelial Growth
and Sclerotis Formation veeecessvsssessccencs

Effect of Temperature Upon the Size of
SClerotia Of :E‘ allii * 8 0B &3 5P eSS0 s 09PN

Effect of B.allii Upoa The Unionm Seed
Germ.ina‘tion R R N

DAGE
IV
v
VI

=

o ~N o o P~ W

12

14

16

16

17

17

18



N

Effect of Relative Humidity On The Develop—
ment of The Inflorescence Blight .cccecesssces

The Response of Onion Bulbs From Six Culti-

vars To B. allii Inoculation Under Storage

OOl’lditiOfl LU B A B B A BB B B B I B BN BN B A I R RE R B N B A .

Green House Work

The Role of Bulb-Inoculation and Soil~
Infestation in Bulbs Germination cescseesvas

Field Work Sérevrsatrre oo RE sl natss

Field NO' lHemiar * 8 % 98" 9 88 P AL Ee w0 RssETeN

Field ND. 2 Resha’ied .‘.-lI‘....G-ul.ﬁ....._.'?'f-

Field NO‘ 3 Ilbu-Ghraib ...‘l........ '_...,‘."..’C

RESULT

Source of The Organism Studied sceeevescacos

Effect of Temperature Upon Mycelial Growth
and Scloretia Formation of B. 8llii sscecees

Determination of The Growth Rate of Mycelium
On Pive Different Media sececcescesescnccesee

Bffect of Temperature Upon The Size of

Sclerotia '.;....D...0'0.50......'..-.'..."

Effect of B. 2l11ii Upon Germination of The
Onion Seedslﬂl..‘..C.l..lna.ooIll'.‘l....‘-..

The Response of Onion Bulbs From Six Culti-
vars To B. allil Under Storage Condition....

Effect of Relative Humidity On The Develop-
ment of Inflorescence Blight Incited By

g- allii L R R R N N I N I N N N N RN ]

PAGE

19

20

21
21
22
23
23
24
24
27
31

31

34

34



G‘I‘eel‘l HOU.SG WOI‘k 4% E 0 I ESEEEN IS L RTEB BTN SAsa
Field Work
Hemia-:f‘ Field -..!t--c.-oacol-.-.t--c-..!.-\.o

Infection Percentage in Hemiar Field on
Different Gul‘tivars YRR R T T

Reshaied Field & * % 8 P s e b a0 @ 4P H ety raN e
Abu—Ghraib Field ® & 5% 40 & %O PP s DOER S eSS

Dryseeineld * 8 6 2 8 & 0P S s SO R e e s e A EEFRE YD

DISCUSSION wusescavascsscscansensscosssccennse
SUMMARY 4eevcsocsccseacsoscesacancrmonnscnnssi
LITERATURE CITED sevsscecacessosscssoncanscae
APPENDIX .ovecocescncoscscncsscassasoscaseaccenasse

flirabic S[mary LI IR B BN B N K B B BE N B BE BN BN RS BE N NS AR BE BN B BN BE N BN BN N

PLGE

38

39

49
54
58
66

72

78
81

90



LIST OF TABLES

TABLE | PLGE
1. Bffect of B, allii on onion seeds ger-—

2e

4.

Te

8.

mination in relation to surface steri-
lization and surface active ageht

TreatmentS. evecevecececvssesconcsnsnnee 33
Reaction of onion bdlbs grom six differe-

nt cultivars to B.allii under étorage at

T00m CONALTIiONS: meseracscsnssecnssonsaes 37
Comparison among the six varieties in term

of time required for flowering to occur.,. 40
Meterological data showing ﬁonthly a%e—

rage of air and soil temperatures and
atmospheric relative humidity. seeeeeens 50
Regression coefficient of the disease
develeopment in the six cultivars at the

three 10CaAtiONS. sesveseensssssssccasnsa 04
Test of significant of regression coeffi-
cient value of infection percentage for

six cultivar at three locationS. caseees 65
Comparison of dry seed yield at the

three experimental f1eldS. sesessceancas 70
Average of onion dry seed yield for six

Cultivamin three fields; 4 sveaceavennad T1




LIST OF FPLGURES

FIGURE PAGE

1.

2

3.

4.

T

The rate of fungus growth, at different
temperatures, on FDh-plates, four days

after inoculation. Each reading is an

average 0f three replicateS. ecesversossee 26
The formation of sclerotia of B. allii... 28
A comparative study of the rate of mycelial
growth on five different media incubated

8t 25%C. sevserssncciesanncncsnsasseniess 30
The effect of different temperatures upon

the size of B. allii sclerotia. a-at 15C,

b~ at 200, and c-at 25°C. sessevosesssans 32
Effect of B. allii on onion bulbs of six
cultivars incubated in storage for 20 days. 35
The two pictures show the symptoms of

Be 211ii infection on un~opened onion

umbles ranging from the white silver—

colored spath to full distruction of the
umbles (Phase 1)e easososeonsscncssaanee 42
Progressive stages of the development of

the infection, A through E. Lrrows point

out the infected area. E, shows a single’
umble hanging downward after its stalk

became weak by the fu.ngus........-.--... 44




P

FIGURE PAGE
8. Advance stages of the B. allii infection

10.

1l.

12.

on opened inflorescence, L4~-D. Arrows show
the girdling effect of the fungus at the
base of the inflorescnece. ...,.........' _45
Comparatige figure between diseased (left)
and healthy appearing (right) inflorescen-—
ces of onion. Diseased inflorescence is
characterized by the collaps of flowerlets
and the white coloration of the stalk at

the base Of the UMbLle. eeeeeeacecseeaees 46
Symptoms of stalk base infection by

B. allii and the infestation by C.dimi-
diatus lodging and heavy mycelium and
conidia are noticible. seceeccsvcsreseese 48
A comparative development of the disease
with time in the six different wvarieties,
Indian, Geize 6, White, Red, Bashiga, and
Grano, in Hemiar field. eesecessessonnsce 52
Comparative appearance of the six onion
cultivars grown at Hemiar field and the
degree of their susceptibility to inflo-
rescence blight disease. Notice that the

Indian and Geiza 6, contain few healthy




FIGURE

l3a

14.

15.

16.

17

inflorescenceés in comparision with
Bashiga; Graho, and Red cultivars. «see.

A comparative development of the disease

with time in the six different varieties,

in Reshalede. seeesscsssccsancasseananccas
Good growth of the six onion cultivars in
Reshaied field compared to their at
Hemifr fielde sessoasoesonsevencacsoannas
A comparative development of fhe disease
with time in the six wvarieties in
Abu~Ghraib. seeecaevescrecrcsancssascoses
A comparison among the six onion culti-
vars showing the impact of the high
inoculum levels eccevoevsscocrccsanansenne
The lodging of the onion stalks due to the

activity of ‘B. allii and C. dimidiatus

8t The st2lK DaSCe sereesscscncseeansacen

PAGEH

53

56

57

61

62

63



INTRODUCTION

. Onign ﬁas been considered as ah imbortant crop in
Iraq. Euring 1969~1970, the culﬂivatednarea1to this
 crop was about 23700 acres while the total consump—
tion was 141767 ton, the tobhl onién yield in the
same time was 133771 ton. Onion cultivation inclu-
-des three main sﬁeps} planting of drj seeds to form
odion éets, cultivation of onion Sets to- obtain bulbs,
and thén planting bulbs to obtain the flowering stage

and hd¥rves dry seeds.

There was a high investment at the Great Mussayab
Projeét to pfoduce onion dfy seeds By using a favored
cultivar called Gieza 6. This variety gave conside—
rably high yield of seed and buib during the first
cycle of cultivation. But, in the following years
the yield dropped-off sharply because of the inflore-
- Scence blight disease. The distal part of the inflo-
rescence stalks of fhis variety was invaded by

Botrytis allii Munn inciting a severe blight 4o the

floral parts before and after opening of the umble.

This disease is locally called by the name
"Bayud", when the white coloration of the infected
part appears. The present investigations were under—

taken to study the followings: a) the squence of +the




disease development of the inflorescence stalks in
six cultivars; namely; local varieties (Red, White,
Bashiga), Indian variety (Posared); Grano, and Geiza
6+ b) Disease resistance of these cultivars at dif-
ferent stages of their development, c) Disease re~
sistance of onion bulbs of the six cultivars under
storage conditions, d) The manner in which this
disease has been introduced and its epidimiology.

e) A biological study of the causal organism under
laboratory conditions, including; +the effects of
témperature, and the type of media upon which the

fungus is grown.




LITERATURE REVIEW

Isolation of Botrytis epp:

The first isolation of B, allii was obtained by
Munn in 1917 from infected onion bulbs and from dis—
colored leaf tip or leaf blast, also Walker in 1926
isolated the same species from onion bulbs infected
with neck rot disease, in storage and from leaf blast.
Hickman and Answorth in 1943, found that many species
of the genus Botrytis infect onion leaves but the most
common one was B. Sguamosa. The first isolation of
B. allii from blighted inflorescence of onion was

made by Blodgett in 1946 in the United States.

In Egypt, Abdul Salam in (1948) isclated the
fungus Botrytis sp. along with other fungi from onion
infloresceﬁces which had become dry and exhibited
dead flowers in the fields., Owen et al,, in 1950 and
Roed at the same year isolated B, allii from onion
bulbs which had been cultivated in 1947 near Racine,
Wisconsion and had been stored at 40°F for 10 months.
Mackeen in 1951 found that B. allii causes, in May
and early June in 1948, a serious loss in fielde of

Spanish onions in Leamington, O%tario. Bakry in 1952

3




and in 1953 isolated B. allii and B. squamosa from
onion which was under storage in Egypt. Viennot—
Bourgin (1952) is considered as the first who report—
ed that B. squamosa, causes a firing of the tips on

white onion variety,

Small sclerotia of the neck~rot fungus; B. squa~
mosa were isolated from the margins of discrete,
gryish-white depressed spot on the green leaves of
bulbing onion which were grown at Bradford, Ontario

(Page, 1955).

Air-Born Conidia of Botrytis sppe.

Conidia of B, allii become air—born and get dis~
seminated by wind to un~infected onion fields,
(Walker, 1926). Hyde and Williams in 1949, exposed
Sabouraudts Egar plates; to the open air on a week-—
day for ten minutes in mid-July. They counted on
those plates 2988 colonies amcng them there were 69
colonies of Botrytis sp. Bobtrytis conidia were also
isolated on spore traps in a flight over Atlanﬁié

Ocean (Pady and Kelly, 1954),

Lorbeer in 1966, isolated the conidia of B,

squamosa by spore trapping from the air above onion
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fields in Florida, He reported that trapping occured
during 36=~hrs. of continuous exposure at 97% relative

humidity at day time,

Sporulationh of the_Bofrgtié'gppé

B. _a_]_.;_gi prbauced felativelir sparse extranatri-
cal mycelium and a low, dense; gray growth of the
conidiophores and conidia with relatively little
aerial myceiium. It was also found by the same
auther that conidia of B, allil were measuring in the
range of (4x6) — (8x16)u with most spores falling
within the limits of (5x8) ~ (6x10)u (Walker, 1926).

Owen in 1948, reported that B. allii sporulated
readily on all media used, Hancock and Lorber in
1962, were in full agreement with Walker about the
gize of conidia and they also showed that B. byssoi~
dea did not produce either conidia nor sclerotia,
but it was characteristic of B. allii to produce
white colony; aerial mycelium, Follstad in 1966,
found that most isolates of Be. gallii produced spores
in five days when incubated under natural conditions,
but there were no spores development in 1% or less
oxygen, Maximum yield of B. cinerea mycelium were

obtain at a relatively low temperature; in the
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range of 15% to 30°C, (King et. alﬁ;-1569je ﬁjre in
1972, found that there were no sigﬁiﬁicant diffefen~
ces in sporulation of Botrytis on.Géfahiumlin light\
versus darkness at 2000. He also, showed that sporu~
lation of Botfxtis increased &8 the témperatufp was
inereased from 10°C to 25°C. A large lesion on Gera-
nium,leaveg aﬁd'mofe éonidia occurréd_aﬁ 25?0 than
at ébod; ﬁergﬁuisf ef gl.; 1972 poin£éd oqf that }
temperature above 25°C inhibitea théréonidiZatiqn of
B. squamosa and the fungal growth inhibited at 32°C

of incubations

Sclerotia Férmation of Botrytis spp.

In the B. allii mycelium mats sometimes appear
hard black bodies (solerotia), about the size of a
barley kernal, they were made up of finely woven
fungus hyphae, which can survive freezing winter
weather (Walker, 1926), Owen in 1948, found that one
isolate of B. byssoidea produced sclerotia on FPDA when
incubated at 4~12°c; for 30 days, The addition of
0,5% uranium nitrate have induced sclerotium forma-
tion at higher temperature, than at the 12°C., The
same treatment of uranium nitrate caused no effect

on sclerotium formation of Ba allii. Owen et al.,



in 1959, showed that the upper half of the onion
bulb, naturally infected ih storate, was completely

eGvered with conidiophores and donidié B: allii.

Biéck sclerotia were also numekous éfouéd the
neck bért of the bulbs. No precise medsurerents of
the sclerotla produced by B allii are avallable,
However, JOShl and Slgh 1n 1967, réported that the
size of sclerotla of B. cifiersa were (0., 5 to 0.8) %

(1.5 t06 4) mit in size,

A max1mum rate of germlnatlon of selerotia of
Bi tilipea was obServed on agdr at 35°C. But, when

paper and soil were used as a mediun the maximum

sclerotia germination was reached at 5°C. There was.

no direct effect of moisture or pH on germination

(Coley and Javed, 1972), Ryabsteva in 1972 pointed

out that large sclerotia of B. cinerea were formed

at 20°C and the smallest were observed at 300,

Mode of Tnfections By Botrytis spp.

Species of the genus Botryiis are well known
saprophytes; some of these species become destruc-—
tive pathogens which still live saprophytically on

the dead tissues of their host plant, Conidia of




B. allii germinate on senescent plant parts oY leaves
Which'weré drdpped—off as the plant develops (Wélker;
1926) , Owen, et al. in 1949, used heavy spores Suspen—
gion of-éi g;igg Sprayed difedtly oh the onioh plants
as direct method of inoculatirg the leaves. Tnoculation
by B« sguamogsa was made by transfering small pieces of
the culfure on the leaf surface 0¥ by puncturing the
plant tissue and introducing the inoculum into the
wounded tissues (Viennot-Bourgin, 1952). Baker, et,al,,
in 1953, found that the leaf tip burn of column
stalks which was caused by accumulation of soluble
salt through evaporation of gutation drops, provided
favorable infection courts for B. ginerea developed
rot only after the fungus had established itself on a
adhering dead floral parts. Style that had failed +o
dehisce also provided avenues of infection (Ogaw and
Harley 1960), Powelson in 1960, reported that the
clayx of the strawberry fruits were the primary path-
way of infection by B. cinerea, while Netzer and
Dishon, 1965 speculated that the spath of umble was
the primary way of onion stalk seed infection by

§- alliih

Diseases Caused by Botrytis spp.

Several diseases are incited by Botrytis spp. on a
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different crops and vegetables. Walker in 1926;
suggested that the neck rot on onion incitéd b&

E; allii be designated as gfaylmoid neck—rof; He
added in 1949 that thé ﬁeck;rot disedse on onion in
Storégé appear shortly after har%est s & soft rot
of tlie stale tissue. Tomipkin in 1950, found that

B. cihérea causes serious blight on cut Bo#%ar&ia |
flowers, #hd in the advariced stages of this dibeasé]
the floier became shriveled and deformed, 2, allii
attacks ybung seedlings of Spanish onion, at or sli-
ghtly below the surface of the soil (Mc Keen, 1951).
Bakry in 1952, feporfed that B, allii, B, squamposa
and B. byssoidea caused a.serious disease in Egyption
storage of onion, also he considered that B. allii
was a wound parasite. Blumer in 1952 showed that the
inflorescences of Ponisettia may be attacked by

Be cinerea at full bloom stage.

Viennot in 1952, found that in 1951-1952 near
Rennes a firing of the tips of the white onion varie-

ty were caused by B« aquamosa.

During low*teﬁperature condition, a storage rot
of Carnation flowers were found to be caused by

B, cinerea Pers., this disease was characterized by
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a water-soaked flecking of the oldest outer petals,
followed by browning, molting of petals, and sporu~
lation of the fungus (GaSlorkleW1CZ,‘l957). Segal
and Newhall in 1959, reported fﬁét ﬁEé,diSease wés
ﬁéll known in New York and o%hef states, Other names
of the disease include "biigjht"g “tip burn” and tip
blight of onion leaves. Also they shpﬁed that the
symptom resultlng from B, g;;&;, ' B. éinerea and

Bi SQu osa may be confused at times with those
caused*by Thrips, drought,{or eX09551ve 5041 momstuﬁé,
all of whih c8h cause evéhfuai die back. Aboqt the
mechanical effedt of the fuﬁgué the same ééieﬂtists
found that there was ho evidence of c¢uticular or
stomatal penetratioh by the germirnating spores of
Botrxtis spp,; and hyphae were not foudd id the

lesions. They showed that a number of Botrytis sppe.

can cause onion blast, but that B. a2llii was associated
most frequently with onion under field conditions.

Jackson in 1960, pointed out that B. cinerea attacks,

the inflorescence of statice, Limonium sinuatum Mill
ané.g. Bonduel@i Mill and rapidly renders them commer
cially valueless, Ogawa and Harley in 1960, reported
that B. cinerea causes a blossom blight on almond

varieties, also this fungus plays an important role
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in the blighting of santa plum blossom, they noted
that the infection of petal of almond were enhanced
by the presence of pollen which induced rapid coni-—

dial germination,

Adam et al., in 1961 reported that B, a8llii ger—
minated on the onion leaves and grew extensively on
the upper epidermis. Mac Wikhey in 1962, found that
B. convoluta were the most frequent isolate from
crown rot disease plant examined in the fall, winter,
and spring months. B, allii was a poor foliar patho-
gen, producing no lesion on onion leaves or only a
limited number even with heavy spore load. Hancock and
Lorbeer, in 1962 made a comparative study between
species of Botrytis on the basis of their ability %o
cause leaf spotting, they found that B. allii causes
less spotting than B. cinerea or B. gguamosa and in

other experiments 2. allii caused no leaf spots.

Netser and Dishon in 1965; showed that B, allii
causes inflorescence blight on onion in Palastine,
this disease occurred at the beginning of the flower—
ing stage, when the spath is still closed around the
umble, also they reported that the spath turns

yellowish and slightly shrivels at the base of the
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umble, Umbles affected in that manner do not produce
any seeds and the losses due to this disease have
reached up to 80% of the expected yield. B. cinerea
céusing a serious gray-mold of gram (Phaseolus

aureus Roxbs in India (Joshi and Singh, 1967).
L&tynska—ﬁegina in 1968, and Harrow and Harris in
1969, pointed out that B, allii rot of onion have
prevailed incidence on onilon under storage conditionse
Meer in 1970, showed that the fungus B, allii is a
wound parasite and its pathogenicity was rather low,
Another effect of B, allii was detected by decreased
DNA content and nuclear size, also the disintegra-—
tion of some nucleii (Kulfinski and Pappelis, 1969),
Somasekhara and Pappelis in 1972; reported that when
onion tissues were wounded and inoculated with B. allii,
nuclei of cells in the epidermal tissueé within 1 cm,.
of these sites moved toward the fadial wallk of cells

around the sites,

Environmental Effect Upon Infection By Botrytis sppe

Infection by Botrytis is greatly affected by
environmental conditions, Walker in 1926, reported
that the saprophytic stages of B, allii causing neck--

rot of onion bulbs was most effective in cool, moist
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seasons, and he pointed out that if such weather per-
sists into the harvest periods, spores were most
abundant and infection is greatest. Owen, et al., in
1949 found that high levels of air moisture greatly
inereased the occurrence of neck-rot disease caused by
B. 211ii, and severe cases of this disease were espe-—
cially prominant under wet conditions. Mc Keen in
1951 showed that the infection and decay by B. allii
of young onion transplant were greatly influenced |
by so0il temperature, WNortality were six t0 seven
times higher at 15°C than at 25°C. Blumer, in 1952,
pointed out that infection of Ponisettia inflorescence
by Bs cinerea developed slower at 1400 than at 2000,
but the fungus attack was much heavier at the lower
temperature. Hunter and Rohbach in 1969, found that
the incidence of infection by Ba. cinerea on Macadamia
wag positively correlated with; number of hours per
‘week at which temperature zanges between 18° and 2200’
leaf wetness, and relative humidity of 95~100% , Tem-—
peratures above 22°C had significant negative correla~
tion with the indcidence of B. cineree: infection.
They showed that leaf wetness is more significant
than the relative humidity in the incidence and

severity of this diseases. The degree of infection of
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onion bulbs by B. allii was strongly influenced by

the inoculum density, temperature at which the cul~—
tures were stored and by strong duration, and finally
the environmental conditions which follow inoculations,
(Meer et als 1970)s In Switzerland during a rainy
season of 1968; B, cinerea spores were the most freg-
uently isolated and particularly during harvest

(Carbaz, 1972).

Resistant Varieties of Onion To B, allii Infection:

White varieties were most eagily infected Dby
B. 2llii causing neck-~rot disease. However, yellow
and red varieties also the mild varieties of all
colors were mofe sasceptible than pungent varieties
(Walker, et als in 1949). Owen et al, 1949, reported
that the neck-rot disease of onion was more severe
on mild than pungent varieties and among the mild
class there were no difference between colored and
white varieties as far as disease resistance or sus-

ceptibilitya

Among the strong class the colored varieties had
significantly lower disease indices than white varie~
ties. They suggested that a toxic material may be the

primary basis of resistance to neck-rot caused by
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B. allii. Meer, et al., in 1970 showed that seedlings

of the cultivated onion Allium cepa hardly never

showed any resistance to B. allii, while other Allium
Sppe. proved highly resistant, during seedling stage.
Red onion varieties showed greatest resistance to

B. allii, (Somasckhara and Pappelis, 1972).

Clark and Lorbeer in 1972 found that white and
red onion varietics were signifibantly more resis-—
tant to Botrytis brown stain than vellow onion varie-
ties; Netzer and Dishon in 1965, found that only
white variety were infected by B. 2llii causing an
inflorescence blight in Palastine. In their compam
rison between yellow, "Gilboa" and the white varie-—
ties, they thought that resistance was due to burely
climatic conditions, and to difference in varietal

characteristics,




MATERTALS AND METHODS

Source of tﬁe~05gahisﬁ Stuéieéi

ﬁiSeaéed onion inflorescence were brought from
Hemiar field at the Great Mussaygb Project in May
1973. Pieces of those inflorescences were plated
after being surface sterilized by dipping for two 7
minutes in mercuric chloride (HgGlz) of 1/1000 dilue
tion followed by washing with sterilized distilled
water for five minutes. Some of these inflorescences
were washed with sterilized distilled water and then
placed inside moist chambers, and incubated at 1500,
20°¢, and 25°C, in an attempt to inhance mycelial

growth and conidia formation.

Determination of Growth Rate of Mycelium on
Different Media:

Five different media, namely, Potato Dextrose
Agar (PDA) freshly prepared, Onion Dextrpse Agar
(ODA)% Corn Meal Agar (GMA); Water Agar (WA), and
Rose Bengal Agar (RBA), were used in studying growth
rate of the pathogen, B. allii isolated from disease
plants above, by placing uniform small pieces of
fungal growth from‘PDA—plgtes in the centre of the

dishs The cultures were incubated at 2500 and

16
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The msah colohy diaméféf (MGD) was measured two
days afted inoculation; and redordeéd in millimeters.
Growth measurements given are the meank of three

replicates.

Effect of Temperatiire Upor Mycelial Growth and

Sclerotia Formations

The effect of the inéubation-temperature on ‘the
growth of the fungai mycelium and_the formation of
sclerotia was studied. Cultures of B, a2llii on FDA
were incubated atrloo;.l5°; 200; 25°, 30°, ana 35°,
Cultures were secured in polyethylene bags to_pre—
vent desiceation, Mean colony diameter of the fun-
gal growth-was measured two days after inoculation.
Each treatment was replicated three times, The
eultures were observed up to 14-15 days fer the for—

mation of sclerotia,.

Effect of Temperature Upoh the Size of Seclerotia
of B. gllii

Standardized cultures of B. allii on PDA were
incubated at 15°, 20° and 25°C with five plates at

each temperature. The cultures were observed for
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the=fbfmation of sclerotia 30 days after inoculatibﬁf-
The dlameter of 200 gelerotia were measured 1n milli—
meters in plates 1ncubated usmng a colony counter

set~up,

Effect of B;%aﬁl+1 Upon the Onlon Seed Germination:

3

Groipd of twenty five dry seéds from the Geiza
6 variety which brought from Great Misshyab Project
were subjected to different treatments and plated in
sterilized petridishes containing wet filter papper.
The treatments were as follows a) surface sterilized
seed by dipping in 10% commercial bleach solution con—
taining 0.25% sodium hypochlorate. b) surface steri-
lized seeds and then inoculated with B, allii conidia
suspension. c¢) surface sterilized seeds and inocula—
ted with Bs allii conidia suspension plus détergent.
a) non-steriliéed seeds (washed with sterilized dise—
tilled water only). e) non-sterilized seceds but incc~—
ulated with B. allii. f) non-sterilized seeds but

inoculated with B. allii plus detergent.

All dishes were incubated on 2 room bench and at
temperature of 20~27°C. Data on seed germination
were taken after 12 days of treatment by counting

the germinating seed for each petridish and recordedq
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Effect of Relative Humidity on the Development of
the Inflorescence Blight: '

Three concentrations of sulphuric acid in water
were prepared, namely; 1.0, 1.25 and 1.40N to give
relative humidities of 100%, 70% and 37% respectively.
Solutions were housed inside tightly closed deseca--
tors to give six desecators for each given humidity.,
Onion inflorescences (umble) showing no disease
symptoms, from Red and Geiza 6 - cultivars collected
from fhe Great Mussayeb Project fields were surface
sterilized by dipping in 10% commercial bleach solu~
tion containing 0,25% sodium hypochlorate for one

minute.

Surface sterilized umbles were divided into two
groups, one of which was inoculated by dipping in
conidial suspension of B, allii. The inoculum was
brepared by blending 20 days—old plate culture of
B. allii which was incubated at 20°C with one liter
of sterilized distilled water plus soap powder to
reduce surface tension. Surface sterilized and in~
occulated umbles of the two cultivars, were errected
ingide small beakers placed inside separate deseca-—

tors. Each desecator contained six umbles, three
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umbles of each cultivar, and treatments were repli-
cated three times, All desecators were kept in day
light at 25°C +4°C, and observed for the development

of the disesase symptoms,

The Response of Onion Bulbs From Six Cultivars To
B. 2llii Inoculation Under Storage Conditions:

Onion bulbs from six cultivars namely;-local

Red, White, and Bashiga along with imported cultivars,

Indian posared, Grano, and Geiza 6, were inoculated
and stored in a dark room with 18 + 2°C, and 60%
relative humidity. Inoculation was made by dipping
the onion bulbs in a conidial suspension of B,allii,
and allowed to dry then placed inside polyethylene
bags and transféred into the storage room, The
bulbs in the control were washed with sterillzed
distilled water andAstored in the same manner as the
other treatments. After 20 days the onion bulbs
were brought out and the degree of the bulb rot and
fungal infections were evaluated. The disease seve-—
rity was rated on the basis of the followihg; O = no
disease, 1 = little fungal growth and only outer
scales affected; 2 = abundance of fungal growth and
the bulb was halfway rotted; 3 = bulbs were covered
with fungas and § of the bulb was destroyed, and
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4 = complet destruction.

Green House Woilk

The Role of Bulb-inoculation and Soils~irfestation

in Bulbs Germination:

Onion bulbs of six cultivara were méde into three
batches, in the first batch the bulbs were inoculased
by dipping into a conidial suspension of B. allii.

In the other two batches, bulbs were washed with
sterilized distilled water only. Bulbs of the three
groups were planted, separately in methyl bromide-—
treated soil inside seven inch, clay pots; two bulbs
per pot. One of the non-inoculated groups received
100 ml. of conidial suspension per pot poured on the
soil surface; while the other groups was left as a
control. The results of experiment were taken on

the basis of bulbs mortality after 270 days.

Field Work:

Three plots were chosen +to carry out field work

on thé nature and development of the inflorescence

" blight incited by B. allii, as well as to screen six

different cultivars for their resistance to this
disease., Two plots were on the Great Mussayeb
Project farms to serve planting in previously in-

fested fields, Hemiar field, and a clean field
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Reshaied field which was kot biéhféd to onion before.
The third plot was set=up at the fields of the coll—~

ege of Agriculture, Abu-Ghraib:

The three plots were designed with 10 meter rows
and planted with 50 bulbs per row; placed on both
sides of each row. Experimental design was a split
plot and randomized Block within each plot and each
treatment was replicated four times,. Soil and air
temperatures as well as air moisture were monitored
by setting thermohygrographs at each site equipped

with soll probe sensors. Rain fall was zlso recorded.

Field No. 1 Hemiar:

This plot was set-up at the Great Muséayéb Pro=-
ject about 80 km south~west of Baghdad with an area
of 40 x 40 meters. It was previously”céltivated in
1972-1973 for seed production of Geiza 6. Seed pro—
duction however has suffered heavy losses due to
severe infection with the inflorescence blight fungus.
Soil dilution plates made with soil samples from this
field revealed heavy infestation with B. allii, Thus
the Hemiar-plet was utilized as an infested field,
for screening the six cultivars and observing the

development of the disease., Half of the plot was
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pladted with Geiza 6 and the other half was cultiva-
ted with the six cultivars at random 8nd replicdted

four times..

Field No,. 2 Reshaied: .

This field which was about 30 km..to south of
Hemiar, was used as a non-infested site. This field
was not under cultivation for ten years and had
never been cultivated for onion before..Also{ no
B._allii colonies were observed on the soil dilution
plates for so0il samples collected therein, This plot
was specifically designed to investigate the intro—~
duction of the inflorescence blight disease and its
further development on the different cultivars, It
also served as a control for the first plot at

Hemiar .

Field No. 3 Abu~Ghraib:

This plot was laid out at the College of Agri~
culture, AbanGhraib, about 20 km. south east of

- Baghdad. About half of the field was planted with

Geiza 6, while the other half was cultivated with
six cultivars, the treatment was utilized in this
experiment in which the onion bulbs were inoculated

with B. allii (conidia suspension). The treatment

was replicated four times and set-up in a randomized.




RESULTS

Source of The Organism Studieds

Piecies of surface sterilized diseased inflores=
cences plated on PDA, CMA; or stored ih wet chamber,
showed fuﬂgus growth after twenty ?our hours with

dense gray conldla. This fungus WA 1dent1f1ed as

'B. allii Munn on PDA slant and malntamneds The iden—

tlflcat1on of this species was oonflfmed by Dr.Ellls
of the Commonwealth Mycologldal Instltute, Kew,
Surrey, England.

Bffbct of Temperatbres Upon Mycelial Gfgwth and
Sclerotia Formation of Bs allid:

The optimum temperature for mycelial growth on

PDA was 25°C, The fungus growth however was inhibi-—

ted at 3500, as it never exceeded three millimeters

after three days of incubation. Figure (1) shows the
rates of the fungus growth; four days affer inocu-
lation. Bat until the mycellum covered the area of
95 mm plates incubated at 10°, 15°, 20°, 25°, 30°,

and 35°C., The limit was reached by the fungus

in 13 , eight, seven, six, and ten days respec-—

tivelys Sclerotia began to show among the dense
mycelium mats 12 days at 25°C and 14 days at 15°C

after inoculation. These structures started as small

24
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balls of white cottony mybéiium or %hé éuffééé Qf
medium and among the conidi?i Tn %wo daysé_%ﬁeée
balls resembled cream coiofi which becéme ye;low
then brown and finally became black. I took fours
five ddays for & sclerotium ﬁo change to black.
Three types of éélerotia were recoéniééd based on
their mofphologyl The first class were covered
with gray nmass éonidia. Thé second type was &o&eféa
by white ﬁyééiiﬁm 6niy and the third type was not
covered by asny thing (Fiéufe 2);
Determin&ﬁibn“bf'éhg Growth Rate of Mycelium Oh
Five Different Media:

Potato Dextrose Agar proved to be the best
medium for +the good growth of the fungus (Pigure 3).
The fungus growth covered all the PDA plates in six
days while it required seven days in the case of
Ounion Dextrose Agar (ODA); and eight days on CMA and
ten days for Water Agar (WA); and sixty five dsys

when RBA medium was used,

The fungal mycelium exhibited a very dense gray
conidial mass formed on PDA; RBA while it was scarce-
ly formed on ODA and very little produced on CMA and
WA,
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Fig. 2 The formation of sclerotia of B. allii,
a~ sclerotia covered by white mycelium,

b- un—-covered sclerotia and c~ sclerotia covered
by gray mass of conidiz d- no sclerotia were
formed in the presence of infected plant parts

in the same plates.
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Effect of Temperature Upon The Size of Sclerotia:

Data of this study showed that 30 days incubation
at 25°C is the best condition for development of the
sclerotia. The mean of sclerotial size was 2.4 x 1.9
mig ; 2.3 x 2 m, and 3 x 2.5 mm at 150, 200, and

25°C respectively , (Figure 4).

Effect of B. 2l11ii Upon Germination of The Onicn

Seeds:
The results in Table (1) show significant effects
of B. allii on onion seeds germinaticn; when inocu-
lated seeds are compared with non-treated seeds or
sterilized seeds. On the otherhand, there was no
significant differences between non treated and

gterilized seeds.
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Fige. 4 The effect of different temperatures
upon the size of B. allii sclerotia. a. at 15°C,

b~ at 20°C, and o~ at 25°C.



Pable 1 : Effect of B. allii on onion seeds germination in relation to surface
sterilization and surface active agent treatmenis.

non~surface sterilized surface mﬂmwwwpmmaé
non Hbooswmﬁm@m : non Inoculated
Seeds Inocu~  No Plus3 Inocu- No Plus
Condition lated Deter- Deter=— lated Deter— Deter-
gent cent gent gent
Germinated 19 a 9,3 b 11.6 b 17 a 3.3 b 12.6 b
Non—Gerninated 6 15.7 13.4 8 157 12.4

L.S.D, = 4.0 for gernminated seeds.

Pigures are mean of three replications and each replicate contained 25 seeds.

A1 treatments were housed inside 25°¢ incubator.

1. by soaking into 10% commercial bleach solution containing 0,25% sodium
hypochlorates for three minutes.

2. Inoculated with spore suspension of B. allii by dipping.

3. Powdered scap, 1 gn./liter, of inoculus.




34

The Responese of Onion Bulbs From Six Cultivars To

B. allii Under Storage Conditioni

Storage experiments revealed that white, Grano,
Geiza 6; and Indiah were the most susceptible dGulti-
vars. The fungus caussd complete distruction %o the
onioh bulbs belonging to those cultivars compdred
with bulbs from the Red and the Bashigqa cultivars
(Pigure 5). These results demonstrated the resist-—
ance of the bulbs of Red and Bashiga cultivars to
distruction by the fungus under storage conditions.
In check treatment all bulbs in the three replicates
showed no sign of B, 2llii except Geiza 6, in which
the gray conidia of the fungus covered most of the

cuter scales.

Also two bulbs of the Grano cultivar showed

moderate decay incited by the fungi Penicillium spp.

and Aspergillus spp. Table 2 , Sclerotia of B. allii

observed between the scales of all inoculated bulbs.

Effect of Relative Humidity (RH) On The Development
of The Inflorescence Blight Incited by B. allii.

Ths resalts showed that 70% snd 100% RH were highly
favorable for infection and symptoms development, All
inoculated inflorescences of Geiza 6 exhibited typi-

cal symptoms of B. allii infection under both humi-
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dities. Two of the surface sterilized inflorescences
of this cultivar, in the control treatment, at 100%
and 70% RH developed disease symptoms because of
incipient infection which was not curtailed by the
surface sterilization treatment. One inflorescence
out of nine from Red cultivar showed the symptom of

the disease at 100% and 70% RH,

At 37% R.H.; all inflorescence stalks became dry
and no typical disease symptoms were observed on in-
oculated inflorescences of both cultivars. The sur-—
face sterilized un-inoculated inflorescences of the

Red cultivar showed no disease under all conditions.
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Table 2: Reaction of onion bulbs from six different
cultivars to B+ allii under storage room

(1)

conditions.

Onion cultivars

Treatment
Indian Geiza 6 White Red Bashiga Grano

Inoculated 4 4 4 1 L 4
non-
inoculated 0 1.6 0 0 0 il

# Infected by fungi other than B, allii

(1) Room temperature of 20-18°C and 60% relative
humidity for 20 days . Disease severity was
- rated on imperical scale of 0 %o 4,

0 = non diseased

1 = little fungal growth and only the outer
scales affected,

2 = abundance of fungal growth and bulbs were
rotted half-way.

3 = bulbs were covered with fungus and 3/4th of
the bulb was destroyed.

4 = complete destruction.
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GreenHouse Work:

Plant of inoculated bulbs or planting into in-
fested soll showed that Grano; Geiza 6, White and
Indian bulbs are highly susceptible to B. allii
infection in soil, This was very obvious in the
case of inoculated bulbs. Most of the bulbs of
Grano; Indian, and White failed to sprout in both
experiments of infested soil and inoculated bulbs.
Germinated bulbs were killed as a result of the
severe infection in the scale leaves. The Red and.
Bashiga gave good germination and showed no morta-
1ity after germination, Onion plants of all six
cultivars and in all treatments including the con-
trol exhibited a ;;rying degree of leaf tip burn.
This was most severe in the case of the Indian,
Geiza 6; and White cultivars, Upon planting small
pieces of the affected area on PDA and after twenty
four hours of incubation at 2500; growth of B.allii

and Alternaria spp. was observed on all plates of

all cultivars. Pive plates were utilized for each
cultivar and each plate contained three pieces of
dry leaf tips. Tip burn from the control plants

revealed growth of Alternaria spp. only, except in

the case of Geiza 6 where both fungi were present.
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Field Work:

Hemiar Field:

This field is heavily infested with B. allii.
(1)

Six onion cultivars were planted in ten meters
row distributed at random. Twenty five bulbs were
blanted on each side of the row; spaced 40 cm. bet—
ween each bulb and the next. Bulbs of the different
cultivars required different periods 4o germinate
after planting. The Indian, Geiza 6; and Grano were
the earliest to germinate followed next by the White,
Red and Bashiga. There was a certain percentage of
mortality among bulbs of the different cultivars
planted at this field, The magnitude of this mor-
tality was 50%, 30%, 10%, 10%; 10% in the Indian,
White, Grano, Red, and Bashiga varieties respectively.
These results are in full agreement with the results

of planting in infested soil in the green-house

experiment .

Leaf tip burn was a common symptom of all six

cultivars. The severity of the tip burn, however,

(1) Geiza 6 and Grano were obtained from the
Great Mussayeb Project. White and Indian
from the Zuffrania Zxp. Sta. Red and Bashigqa
were bought from the local market.
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varied from one cultivar to another, with the Indian
and Grano the most affected cultivars, Both fungi

B. allii and Alternaria sp. were consistantly iso—

lated from the affected area of the leaves. The six
cultivars were also different in their flowering
time. Table (3) shows that the Indian variety was
the first to flower and the Bashige and Grano were

the last.

The first infection was observed on the Indian
oultivar; a few days after the first inflorescence
had appeared. The Red and Bashiga varieties were
the last to show disease symptoms. The number of
infected floral heads were counted periodically.

Table 3: Comparison among the six varieties in terns
of tine required for flowering to occur,.

Cultivars Tire in days¥
Indian 120
Geiza 6 140
White 150
Red 170
Bashiga 180
Grano 180

* Time in days from bulbs planting on 15th September
1973.
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Percentage infected umbles among inflorescences of
each cultivar was calculated and plotted against time
for all six varieties used. Symptoms on closed umbles
were discoloration of the spath, it became silver—
white, and the presence of gray conidia mass on the

rointed end of the floral huds (Pigure 5).

Discolored spath when vlated on PDA or placed
inside moist chambers gave a nassive growth of
B. allii. Plating of normal-colored (green) and
surface sterilized spath gave no fungal growth. These
observations indicated a superficial bresence of the
pathogen at this stage of disease development. It
also indicated a possible presence of toxin produced
by the fungus to kill the host tissues priocr to fun-—
gus invasion. Many of the closed inflorescences of
Geiza 6 exhibited the same symptoms described above
twenty days after inflorescences had appeared and ten
days after the first infection was observed on the

Indian variety.

Floral heads which were infected at the closed
stage became shriveled and covered with gray mass
of B. allii conidia (Figure 7A). Then an infection

lesion developed progressing dowaward along the side
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Fig. 6 The two pictures show the symptoms of

B. allii infection on un—opened onion umbles
ranging from the white silver--colored spath to
full destruction of the young umbles (phase 1).
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of the ihfiorescence stalk. This lesion was charac-
terized by being a depressed yellow to silver—white
with defined margins and it girdled the distal end
of the stalk (Pigure 7B,C,D), (8&); The cankered
area showed no signs stayed free from the fungus
conidia at first, +two to three days later and after
it kad progressed three to four centineters downward,
the gray conidia of Bi gllii appeared on the region
spath—Stalk connection as it became dry (Figure T8),
(8B,0;D)4 Inflorescences may become infected at
advanced stages of their development. Open umbles,
infected with B. allii are characterized by sudden
collapse of the flowerlet stalks rendering the inflo~

rescence snall and dirty yellow in appearance (Figure

8¢) (9).
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Fig. 7 Progressive stages of the development of
the infection, & through E. Arrows point out the
infected area. E, shows a single umble hanging
downward after i1ts stalk became weak by the

fungous.
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Fig, 8 Advance stages of the B. allii infection
on opened inflorescences, A~D. Arrows show the
girdling effect of the fungus at the base of

the inflorescence.




Fig. ¢ Comparative figure between diseased
(left) and healthy appeéring (right) inflores-—
cences of onion. Diseased inflorescence is
characterized by the collaps of flowerlets and
the white coloration of the stalk at the base

of the umbel.
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There was no fungal growth in the case of the ste-
rilized parts. The Pungus was isolated most Frequent—

1ly from the spathe.

Another phase of the disease incited by B. 2llii
was a severe lodging of thée inflorescencd stalks,
The fungus infected the base portion of the stalk
after it had heavily colonized the fleghy leaves of
the bulbs. The situation was greatly aggravted by

the infestation of the insect Carpophilus dimidistus

(F.) (Nitulidea - coleoptera) which tunnelled into
_the stalk ﬁasei The region of the insect activity
became vulnerable to further infection by B. allii
then this region becane soft and unable to support

the inflorescence (fig. 10).

The Indian and Geiza e varileties suffered the
highest lodging (about 70%) of inflorescence while
the White cultivar showed a moderate damage (about
28%) ., The Red, Bashiqz and Grano varieties showed
no lodging among all replicates. Inflorescences
which were affected in this way contained healthy
appearing flowers with no indications of blight

infection at time of lodging.
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Fig. 10 Symptoms of stalk base infection by

B. allii and the infestation by Carpophilus

dimidiatus (F.) lodging and heavy mycelium and

conidia are noticible.
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Infection Percentage in Hemiar Field on Different

Cultivars:

Infection was first observed on the Indian posared
variety which was the first to flower. This obser—
vation was made on 20 January 1974. Table (4) gives
the meteorological data collected at the site of the
experiment. Grano, Red, and Bashiga cultivars had
the lowest percentage of blighted inflorescences.
These varieties did not flower until March 1974.
(Figure 11, 12) show that Indian and Geiza 6 culti-
vars were highly susceptible %0 the disease. There
was a 100% and 95% infection just before seed har-—
vest time in those two varieties respectively. The
white cultivar showed a moderate infection with 40%
of the inflorescences were infected. Grano, Red, and
Bashiga were highly resistant to disease. All these
cultivars showed that the percentage of infection was
less than 4%, especially when the percentage of
infection was made before harvest or 270 days after

bulbs were planted.
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Table 4: Meterological data showing Monthly averages of air and soil
temperatures and atmospheric relative hunidity.

Reshaied Reniar Abu-Ghraib
Month . .
Air Temp. so0il Air ﬁmEbu soil Air dmﬂb. soil
Min og Temnp. Min ¢  Tgmp Min C  Temp,
Max ¢  9RH Mex C  %RH Max C %RH
Nov.73 12 32 18.5 51 8 27.5 14.1 56 9.5 31.5 13.0 45
- Dec.73 2D 27 10,3 60 6 24 9.3 78 7 29 10 64
Jan. T4 6bL3 16 4.8 75 5 18 5 70 5 19 7.1 72
Feb.T74 8 18 5.8 65 6 20 5.6 65 6 22 79 59
Mar.74 10 26 1l4.4 66 8.5 24.5 15 59 9.5 27 15 555

Apr.T4 13.5 29.5 17.8 58.5 12.5 29.5 20 55 16 32 18 50
May 74 18.5 37.5 25 43 16 33 24c 47 19 38.5 25 40

rain full in nm = 284.8 in Abu-Ghraib
= 340 in Great Mussayeb Project
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Fig. 11 Disease development of the mﬂorescence blj
Indian, Geiza 6, White, Red, Bashi

onion varieties:
(Botrytis infested field).

light caused by Botryfis alfii on six
ga, and Grano at Hemiar field
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-"Rashiqg_,,” _— L Grano ORI

Fig. 12 Conmparative appearance of the six onion
cultivars grown at Hemiar field and the degree
of their susceptibility to inflorescence blight
disease, Notice that the Indian and Geiza 6,
contain few healthy inflorescences in comparision
with Bashiqa, Grano, and Red cultivars.
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Reshaied Field:

Reshaied field was hot previously planted with
onion and its soil was proved free of B. allii.
Rotting of onion bulbs was not observed at this
field. Planting of tip-burn portion revealed no
Bi allii growth, except in the case of the Geiza 6.
Sclerotia were observed between scale leaves of
onion bulbs dug out at the field, belonging to the
Geiza 6 variety. The same variety was the only one
which showed about 5% lodging of the inflorescence
stalks. The Indian cultivar flowered earlier than
the other five varieties, followed by Geiza 6, White,
Red, Bashiga and Grano. But the first infection was
observed on Geiza 6 on Feb. 1974, The first record
of infeotion; at this field, was first observed 30
days later than it was observed at Heniar field

(Figure 13; )
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Reshajed
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Red - ‘Bashiqa Grano
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Time in days after bulbs Plantation

Fig. 13 Disease development of the inflorescence blight caused by Botrytis allii on six
onion varieties: Indian, Geiza 6, White, Red, Bashiga, and Grano at Reshaied field
(None infested sail).
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I RESHAIED FIELD
Indian
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White i
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Fig. 14 Shows good growth of the six onion
cultivars in the Reshaied fileld conmpared to
theirs at the Hemiar field (Fig.l2). Notice that
the Geiza 6 cultivar, which is highly susceptible;

shows considerable degree of inflorescence blight.
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Abu=Chraib PFPield:

Inoculated bulbs of six cultivars indidated %hét
B. 2llii had an adverse effett upon the bulbs germina-
ted and causes bulbs mbffality both before and after
gernination in the Indian, Geiza 6, Grano, and White

cultivars. Red and Bashiga suffered moderate bulb

rotting. B. 2llii and Alternaria spp. were isolated

from the leaf tip-burn portions. The leaf {tip-burn
was a very conmnon sympbton among all cultivars espe~
cially Geiza 6, Indian, Grano and White. The first
infection was observed on the inflorescences of
Indian followed by Geiza 6, White, Red, Bashiga,

and Grano (Figure 15, 16).

Inflorescence lodging was rnost obvious at this
field (FPigure 17). The Indian, Geiza 6, and White
cultivars were affected most. Red, Grano, and
Bashiga however showed no lodging. This infection
causes a severe loss to the first two cultivars.

High incidence of Carpophilus dimidiatus (F.)

infestation was also observed on the base portion
of inflorescence stalks of thoge two cultivars.
Heavy gray conidia masses were observed in outer

scales and around the stalk (Figure 17). Sclerotia
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were present in large numbers on onion bulbs dug out
of the rows. Many bulbs especially those belonging
to the Grano, Indian, and White cultivars were com-

Pletely digested by the fungus in the soil.

On the basis of the statistical analysis of the
results from the three fields, thé regresgion coef-
ficient of the disease development and its signifi-
cance were calculated (Table 5, 6). Also the ana-
lysis of variance for three fields, six varieties,
and the times of infection percentage were made on
a Split Plot Design in {&ppendix 1), which shows
that there were a highly significant different bet—
ween the fields, six varieties, and the times of
infection percentage. Beside that there were a
highly significant in, Vars. X Field, Time X Field,

Time X Vars., Time X Pield X Vars. at 1% level.
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Abu. Graib

90
801
701
60
50
401
30
20
10}

Indian

v

Geizas _

White

Red
20

0O}

Time

Bashiqa

190 210 23

in days after bulbs

TR0 210 230 250 270

‘Plant ion

Fig. 15 Disease development of the inflorescence blight caused by Boftrytis alfii on six
onion varieties: Indian, Geiza 6, White, Red, Bashiga, and Grano at Abu-Ghraib field

(Inoculated onion Bulbs with Botrytis affii).
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INO- BULBS

INO- BULBS

Indian

INO. BULBS
Red

INO- BULBS,
White

INO.BULBS

Grano

INO-BULBS

Basiqa .

Fig. 16 A comparison among the six onion culti-

vars showing the impact of the high inoculum
level, introduced by dipping onion dry bulbs
inside conidial suspension prior to planting.
Bashiga, Red and Grano were the most resistant
cultivars. Indian and Geiza 6 were completely

wiped oub.
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Fig. 17 The lodging of the onisn stalks due %o

the activity of B, allii and C. dimidiatus (F.)

at the stalk base.
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Table 5: Regression coefficient of the disease

three locations.

development in the six cultivars at the

Field Twocations

Cultivar
Reshaied Hemiar Abu~Ghraib

Geiza 6 0.351 0.692 0.804
Indian 0,267 0.531 0.748
White 0.185 0.379 0.419
Red 0.019 0.045 0.012
Bashiga 0.014 0,032 0,019
Grano 0.004 0.011. 0.035
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Table 6: Test of significant of regression coefficient
value "b'"™ of infection percentage for six
onion cultivars at three different field

locations.

Field Locations

Cultivar
Reshaied Hemiar Abu~Ghraib

Indian 20.50 8.70 18.70
Gelza 6 17.55 11.72 8.46
White 9.25 13.50 11.63
Red 9.47 9.57 5.45
Bashigqa 4,11 10.30 7.60
Grano 5«79 6.87 9.70

* Statistical significant coefficient "t" from

tables at 1% level with degree of freedom 18, =

2.80.
Xy
b = -_}L—’é-_ ’ where
X = time

¥y = percentage of infection
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Dry Seeds ¥Yield:

On dJune 1974 all three plots were harvested for
dry seeds yield. Seedswere collected clean from dirt
and debris then air dried and weighed. Yield was
figured on the basis of Kilogram of dry seeds per
one Donum (2500 sq. meter). Result of dry onion seed
vields are swatierized in Table (7). The analysis of
variance for fields, varieties, of onion dry seeds
yield which tebulate in Appendix (5) show that there
were a highly significance differences between the
three field, six varieties, and also in the interac-—

tion between varieties X field.

The analysis of variance of onion dry seeds for
each three fields in Appendix (2; 3, 4) indicated
that there were a highly significance differences
between the six varieties in Reshaied, Hemiar, and

in Abu-~Ghraib fields.

The averages of onion dry seed yield for six

varieties in Table (8) shows:

e Fields test:

The Reshaied field was a best field to onion
seed yileld because there was a highly significant

different comparing with both Hemiar, and Abu-Ghraib
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at 1% level, also there was a significant different
between Hemiar, and dAbu—Ghraib which indicated that

Abu~Ghraibd was best than Hemiar field.

b. Varieties test:

1. There was no significant different between
the averages of Indian cultivar from three
fields with Geiza 6 from three fields in
onion dry seeds yield.

2+ There were a highly sighificance differences
between Indian and White, Indian with Red,
Indian with Bashiqa, and also between Indian
and Grano cultivars.

3. Highly significance differences between
Geiza 6 with, White, Red, Bashiga, and Grano
cultivars.

4« White cultivar have a highly significance
differences with Red, Bashiga and with Grano
but at 5% level.

5« Red cultivar different with Bashiga, Grano,
White, Geiza 6, and with Indian in a highly

significance differences.

The conclusion of these data indicated that

Bashiga cultivar was the best cultivar to onion seeds
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production. Followed by Red, White, Grano .,

Geiza 6 and Indian, depending on the L.S.D, test

for varieties.

The test of the Interaction Between Varietiegs X

Fields:

Indian

Geiza 6

White

r

The average of onion seed from Reshaied
differ with both Hemiar and Abu-Ghraib
fields., While there was no significant
different between the same cultivar in

Hemiar and Abu~Ghraib in seed production.

Reshaied field give a high yield comparing
with Hemiar and Abu-~Ghraib fields. Also
there were no any significances differen-
ces between each Hemiar and Abu~Ghraid

fields in seeds production.

The yield of thig cultivar was very high
in Reshaied field comparing with Hemiar
and Abu~Ghraib fields. High significance
difference between the Reshaied with both
Heniar, Abu-Ghraib, while there was no
gsignificant difference between Hemiar and

Abu-Ghraib fields.
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Highly significance differences between
Reshaied field with each Hemiar or with
Abu-Ghraib ., Also there was significant
different between Hemiar and Abu-Ghraib
field. Reshaied was a best field followed

by Abu~Ghraib, then Hemiar.

Reshaied field was a best field to onion
production of thig cultivar. There were a
highly significance differences between

Reshaied and both of Hemiar or Abu~Ghraib,

also a significant difference between

Hemiar and Abu~-Ghraib. Abu-Ghraib was best

than Hemiar.

No significant difference between Hemiar
and Abu~Ghraib, While a highly signifi-
catice differences between Peshaied and

both of Hemiar or with Abu~Ghraid field.

In the end,Reshaied field was a good field for

onion seed production,
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Table 7 : Comparision of dry seed yield at the three
experimental fields which represented,
clean Tield (Reshaied), naturally infested
field (Hemiar) and artificially infested
field (Abu~Ghraid ) by planting onion bulbs

inoculated with B. allii.

Experimental Fields

Cultivar

Reshaied Hemiar Abu~Ghraib

kg/Donum kg/Donun kg/Donum
Bashiga 167.4 a 38.4 = 58.1 a
White 144 .4 b 18.5 4 20.5 ¢
Red 130.,0 ¢ 374 b 57.7 &
Grano 94.4 & 24.4 ¢ 29.7 b
Geiza 6 87.9 a 3.4 e 0.0 d
Indian 631 e 0.0 1 0.0 d

L.S.D. at 5% level = 7.71, 0.75, and 2.49 for
Reshaied, Hemiar, and Abu-Ghraib fields respectively.,

Data are average of four replications.
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Table 8 : Averages of onion dry seed yield for six cultivars in three fields.

Fields locations L.53.D.0f LS.D. of

Cultivar V xF varieties

Reshiaed Hemiar  Lbu-~Ghraib mm 1%  HMean 5% = 1%
Indian 63 . 13%¥ 0 0 5.27 7,02 21,40 £ 9.49 12,64
Geiza 6 87 .65%% 3.38 0 30,34 e
White 144 (13%* 18,56 20.53 61.07 ¢
Red 130,0 ** 3725 54 .82 74402 b
Bashiga 167 64%% 38.38 58.09 88.,04%%g
Grano 94 . 56%* 24.38 29.68 49.54 d
Lverage 114 ,52%% 20.33 27«19

L.S.D. for Field = 4.14 at 5% and 6.27 at 1% levels,

% Highly significant difference comparing with both two fields,
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DISCUSSION

The present study was undertaken to explore the
role of some factors in the epidimology of the inflo=-
rescence blight disease of onion incited by +the patho-
gen B, allii. Results of the temperature effect on
fungus growth indicated that 2500 wag an optimum
temperature for growth of this fungus. This result
agrees with those obtained by Coly-Smith (1972). Thus,
this optimum temperature is characteristic of the
species B, allii regardless of the locality which it

was isolated frome.

The ftemperature record and disease developnent
at the three fields, Hemiar, Abu~Ghraib, and Reshaied
showed that the infection of the onion inflorescences
began $0 increase ggs the air temperature approached
2506 during the day. Lir moisture played an important
role in disease incidence and severity, before and
after opening of the inflorescence. The number of
infected un—opened flowers increased after each time
it rained. The rainy seasgon was characterized by
alternating wet and dry periods, which permitted
this observation. Blodgett (1946), Netzer and Dishon

(1965) in their studies speculated that high humidity

72
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and moderate temperatures were necessary conditions
for infection of onion inflorescences by B. 41l1lii.
The present investigation showed that 70% R.H. is
necessary for development of typical symptoms on
excised opened inflorescences inoculated under labo~-

ratory conditions.

Infections on both un—-cpened and openhed inflore-
scences is initiated by air-borne conidia, which nay
land at suitable infection coart. This is supported
by the readiness of surface sterilization of plant
parts. In one case, however, healthy appearing, sur-

face sterilized inflorescence of Geiza 6 indicated

- an incipient infection. Such infection is further

documented in case of the dry bulbs of onion. The

present work supported Ticheiaar (1967) results.

It further demonstrated that the pathogen was
introduced into a clean field (Reshaied) by planting
carrier bulbs. The inoculum sources are represented
by rotted necks of planted bulbs; infested-soil and
dead leaf tip tissues (tip-burn). In a disease con—
trol program one has to facilitate cutting down on
the air-borne inoculum by planting clean bulbs in a

clean soil and minimizing the chance of having dead
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tissues accessable to the fungus.

It was anticipated for this pathogen B. allii to
live as a saprophyte upon its host. This anticipa—
tion is supported by the quick eiscoloration of the
spath leaves following the infections at the pointed
tip of the un—-opened flower buds. The sudden collapse
of the flowerlets of the umble and immediately after
the infection of the base portion of the umble, or
the distal end of the stalk presented another evide-
nce supporting a toxing production prior to coloni~
zation by the pathogen. Segal and Newhall (1959) in
an earlier work with onion leaf blight speculated on
the presence of a toxin produced by those fungi. This
point of interest requires further investigation.
Senescent spath leaves became infectlon courts when—
ever air temperature and moisture were favourable for
conidia germination and fungus growth., It is seen
herein that a micro—climatic condition existed
beneath the opened umbles and where the old spath
leaves hide providing an excellent infection court.
Disease resistance, however, seems to be unrelated
to this morphological characteristic. This is well

eastablished as a varietal dependent mechanism,



e s,
i

75

The effeet of B. allii on onion seed germination
was agsesed in thig study. There was sgignificant
differences in seed germination between inoculated
and non inoculated seed; wheather those seeds wefe
previously surface sterilized or not. The fungus
caused mortality to most inoculated seeds before
and after germination. This indicates the econonmic

importance of this disease in sets yroduction.

The infection of stalks bages of some varieties
was nmore severe in Abu~Ghraib field because of the

bresence of a high number of C. dimidiatus which

prefere the fermented plant parts and tunnels
through it, as Cotton (1963) reported. These in-
gsects predisposed the stalk base for Ffurther infec—
tion by B. 2llii. This phenomenon was not observed
by either Blodgett (1946) or Netzer and Dishon (1965),

who have delt with field research on this disease.

Statistical analysis of disease percentage of
six onion cultivars in three fields indicated that
there was a highly significant differences at 1%
level, among the .six cultivars, fields, and also
time of infection., This indicated that the differen—

ces among those varieties are due to the varietial
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genetic characteristics while differences among the

fields are due to inoculum dencity of B. allii.

Infection percentages and disease severity have
progressed to higher levels with time. This conclu~
sion was supported by the values of the regression
coefficient and the "t test to all varieties in
three fields. Data of the regressien coefficient
value "b" lead in a very obvious way to diffrentiate

between the suscepbible and resistance varieties.

About the onion seeds yileld of six cultivars,
the statistical analysis showed there was a high
significant different at 1% level among the varie-
ties and also among fields. & Reshaied field the
mean yield for all cultivars was significantly higher
than Abu~Ghraib and Hemiar. This showed the magni-
tude at which this disease could be distructive to
dry seed yield in naturally infested or contaminated

field.

This study shows that Bashiga, Red and Grano
posses genotypes which carry factors of disease re-
sistance in contrast with the Indian and Geize 6
which were most susceptible. Apparently the White

cultivar may represent a genome of a moderate
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resistance. These results could be coupled with the
storage ability, yield of dry bulb, taste and dry
seed yleld in choosing a certaln cultivar for econo-

mic production, at the clean or contanminated site.

Many field trips to onion fields in northern and
north west of Irag, resulted in concluding that the
disease is rather limited to the area of the Great
Mussayeb Project. This it may be an introduced
disease which come along with the dry seeds and/or
the dry bulbs imported for seed production. Besides
all cultivars used in fields other than the Great
lMussayeb Project were of a resistant genotype,
Bashiga, Red and White. Hence it is advised here to
cultivate Bashiqa and Red cultivars for dry seeds
production at the Great lMussayeb Project. For dry
seed production of Geiza 6 should shifted to the
area of Lna and Rawa provided using B. 2llii — free

dry bulbs.



SUMMARY

Cultivation of onion for dry seed production was
camitted at the Great Musseyeb Project since 1965.
Geiza 6, a recommended onion cultivar, gave high
yield of dry meeds, sets and dry bulbs during the
first two years (1965-1968).

In the following years however the dry seeds
yield was greatly decreased. The inflorescence stalks

became infected with Botrytis @llii Munn which caused

disease named inflorescence blight.

The laboratory studies demonstrated that PDA
was the best media for fungus growth. Also 25°C was
optinum temperature for both fungal growth and for
production of large sclerotia. Pungal growth was

very limited at 35°C.

Fleld work ineluded cultivation of six cultivars
namely Indian, Geiza 6, White, Bashiqa and Grano in
three fields Hemiar (naturally=-infested soil with
B, allii), Reshaied (no B. allii), and Abu~Ghraib
field (bulbs incculated with B. allii suspension).

Results indicated that there were two phases of
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infection, the first phase began with the infection
of the tip of the un—~opened spath of inflorescences
by conidia of B. allii. Those conidia came from
gither infested soil, contaminated bulbs or on the
leaf +ip burn of onion colonized by the fungus as a
saprophyte. Few days after the spath became white-
silver and then the un-opened inflorescence became
shrivelled and covered with gray conidia and dry.
Then the fungus moved via the spath into the stalk

and caused dry cankera

The second phase occurred after spath-—-opening
and at the time of fully opened inflorescence. This
phase began when the dry open spath became infected
by the air borne conidia. The fungus reproduced on
the spath which by then became shaded by the umble,
Then the fungus attacked the neck of the stalk.
Infection progressed downward five to six centimeters.
Infected region becane whitish at seed harvest. All
affected inflorescence §ﬁ either phase were unable to

produce dry seeds.

The six cultivars snowed different response to-
ward the inflorescence blight disease. Geiza 6 and

Indian were susceptible cultivars, White was moderate



g

80

while Red, Bashiga, and Grano appeared as resistant
varieties. Bulbs from these cultivars were differen-—
tly affected by B. allii in storage. Geiza 6, Indian
Grano and White cultivars were very susceptible

while Bashiqa and Red cultivars were resistant.

A severe lodging to inflorescence stalks was
observed at Hemizr and ALbu-Ghraib fields in Geiza 6,
Indian and White cultivars. This was attributed to
the weakening of stalk base due to the infection by

B. 2llii coupled with the infestation of C.dimidiatus.

Dry seeds harvest from the six cultivars, 270
days after bulbs plantation showed that Bashiga
cultivar with the highest yield under the condition
of the three fields. (eiza 6 and Indian cultivars
however produced no seeds in Hemiar and Abu—Ghraib

fields.
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Lppendix 1 : Analysis of variance for fields, varie-—
ties, and time of infection percentages.

F. tab.
SOVQ dlf‘ S.S‘ I‘JInSc F.C&l. 5 (4 ldﬂ

Wain
Plot

Rep. 3 8.17 2.72 6.9§* 4.76  9.78
Pield 2 29365.18 14682.59 37265.46 5.14 10,92
Error a 6 2.369 0.394

S ub—~
plot
Varieties 5 188102,75 37620.55 57877. 77 2.38 3.37

Var XPie., 10 40827.226 4082.722 628l. ll 2.00 2466

FError b 57 33,41 0,65
sub .sub-
plot
##
Time 4 19637.50 4909.38 29049.50 2.4  3.41

Tim.X P 8 2603.75  325.47 1925.86 1.98  2.60
FoL 3

Pim.X Var.20 18904.96  945.24  5593.14 1.62  1.97

T.X F.X

Var. 40  3979.01 99.48  588.64 1.45 1.69
Split plot
error 204 34.67 0,169

Total 359 303498.98
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Appendix 2 : Analysis of wvariance of onion dry seeds

vield for Reshaied fieldi

F. tab.
S.V. d.f. S.5. M.5. F.cal. 5% 1%
Rep. 3 19.78 6.59 0.25 3.29 5.42
Vars. 5 30744.77 6148.95  233.53  2.90 4.56
Error 15 394.91 26.33
Total 23 31159.46

L.8.D, = 7.7 at 5% level
*¥* Highly significant at 1% level.

Appendix 3 : Analysis of variance of onion dry seeds

yield for Hemiar field.

F.tab.
5.V, a.f. 8.5, M.S. F.cal. 5% IR
Rep. 3 0443 0.13 0.59 3.29 5.42
Vars. 5 5057.14  1051.43  4779.25  2.90 4.56
Error 15 335 0.22

Total 23 5260,92

rl—

L-S.Da = 0375 at 5% level
%% Highly significant at 1% level.
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Appendix 4 : Analysis of variance of onion dry seeds

yield for Abu-Ghraib field.

F.tab.
S.V. dofa B a3, M.S. F.,cal. 5% 1%
Rep. 3 Te37 2.46 0.91 3.29 5.42
Vars. 5 13425.26 2685.05  998.16 2.90  4.56
Error 15 40,30 2.69
Total 23 13472.93
L.5.D. = 2.49 at 5% level.
*¥¥ Highly significant at 1% level.
Appendix 5 : Analysis of variance for fields and

varieties,;of onion dry seeds yleld.

F.tab.
S.Ve d.T. D . M.3. F,cal, 5% 1%
Reps. 3 141,482 47,16 2.28 4,67 9,78
Fie. (2) 2117246.00 10586.23 51489.44 5.14 10.92
Error & 6 123,37 20.56
Vars. (5 628029.0 125605.75  916.8%* 2.42  3.44
Var.X Fiell0l 157686.5 15768.64  115.08 2.05  2.75
Error b 45 6168,96 137.0
Total 71l . 2909393.31

** Highly significant at 1% level.
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