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ABSTRACT

Laboratory, glasshouse and field investigations were
conducted to assess the effects of dry heat seed
treatnent, foliar-applied fungicides and inter- and
intra-row spacings on |eaf spot diseases of sesane
i nduced by Xanthomonas campesstris pv. sesasmi and
Cercospora sesam during the 1990 and 1991 wet seasons
at Samaru. Four dry heat treatnents were used to treat,
the seeds and their effects assessed in |aboratory,
gl asshouse and. field experinents. These were 100°C for
15mn, 90°C for 24 h, 80°C for 72 h and 70°C for 96 h.
The control received no heat treatnent. For fungicidal
control of | eaf spot diseases, two  fungicides,
car bendazi m + maneb and nmanco2eb were each used at two
concentrations, 2.22 and 3.70 g a.i./l, and 5.04 and
7.04 g a.i./l respectiveiy, inthe field- trials. The
effect of plant spacing on |leaf spot di seases of sesane
was investigated in field trials by establishing three
inter-row (50, 75 and 100 cm) and three intra-row (15,
20 and 25 cm spaci ngs.

In the laboratory studies, dry heat treatnent at 90°C
for 24 h resulted, in the lowest incidence of both fungi
and bacteria. Pseudomonas sp., Xanthamanas canpestris
pv. sesami and Macr-ophomina. phaseolina wer e det ect ed

In seeds subjected to any of the treatnents..



However , t he occurrence of Alternaria  spp. ,
Helminthosporim Spp. Aspergillus niger and CQurvularia
sp. were not consistent with the treatnents. Seed
germ nation was adversely affected by heat treatnent at
90°C for 24 h. however, germnation was over 60%in all.

cases.

Assessnent of the effect of dry heat seed treatnment in
the glasshouse also indicated that 90°C for 24 h
adversely affected sesane seedling energence. Shoot
length, stemdianeter, root length as well as seedling
blight severity of sesame seedlings were however not

significantly affected by dry heat seed treatnent -

The two-year field trials showed that dry heat seed
treatment at 90°C, 80°C and 70°C for 24, 72 and 98 h,
respectively,, significantly reduced both types of | eaf
spot di sease incidence and severity, nunber of diseased
| eaves and nunber of |eaves shed per plant in cultiver
69A- 205. Significant effects of heat treatnent on the
magni t udes of these paraneters for cultivars S5B-58 and
E8 were found only during the 1991 field trial. Dy
heat seed treatnment did not significantly affect vyield

and yi el d conponents of sesarne-

Vi



Field evaluation of foliar-applied fungicides showed
that carbendazim + naneb and nancozeb significantly
reduced the Cercospora |eaf spot disease incidence and
severity, nunber of diseased |leaves and nunber of
| eaves shed per plant without significant effect on
yield and yield conponents of sesane in both years.
There were no significant differences anong the. effects

of the chemcals and their concentrati ons.

I nvestigation of the effect of inter—and intra-row
spaci ngs conducted during 1990 and 1991 field trials
showed. significantly high disease incidence and
severity, nunbers of diseased |eaves and |eaves shed
per -plant within closely spaced pl ants. Increase in
intra-row spacings from 15 to 25 cm significantly
I ncreased, nunbers of branches and capsules and seed
wei ght per plant. Wile increase in inter-row spacings
from50 to 75 cm increased seed wei ght per plot, further-
increase in spacing reduced yield per plot due to
decreased plant population. Both inter- and intra-row
spacings did not significantly affect plant height and
hei ght to the I owest capsules in both years. Effects of
interactions between inter- and intra-row spacings on
nunber of capsul es per plant and di sease severity were

found to be significant.
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1. INTRGIRICTION

Sesame (Sewssun Irdices LY belonge to the division
STERMATOPHYTA, the sub-division ARGIOGPERMAE, the class
DICOTYLEDOMEAE,  the order TUBIFLORAE, the family
PEDALIACEAR and the genue Sesasur (Bruce, 1963:
Hutehinson and Deizniel, 1863:; Kumary =% 7., 1867; Josht,
1981; Purseglove, 1568 and Weiss, 1871). There are 18
geners  in the Pedaliscess family sand 39 specizz 1 the

"

genus Sosasmi,

Linnaeus classified sesame into  two different species,

P - e [ P — " il ur g4m ey s o3
Aty Freddoem angd 5. oised

#le: tut De Candolle
combined the two species into one angd used the aswme
Fezgman Lndicun, s referring to the country of supposed
arigin. Sepampum is an annual, erect, herbacecus plant
growing to the height of about C.5 to 2 m, occasionally
reaching 3 m (Weiss, 1871). The stems are simple or
well branched with mostly one capsule per leaf axil, and
arve hairy with longitudinel furrvowse (Plate 1)

SGesame  i1n probably the most ancient oilseed koown and
naed by man; so ancient that it is aimost impossiblie 4o
say with any degree of accuracy where and when its
domestication took plaece {(Neiss, 1871). Both India and
Ethiopia heave heen proposed as sesame s centre of
origin, but presentlyv the opinions are more in favowr of

Ethiopia.



Plate I. A healthy sesame plant.



Purseglove {1968 and Weiss {1871} explainsd that due to
wore varied corngditions, the Afvicean region is  poor  in

+

At ffevent forms of Fesasas im0l

#1 but rich i species
of the pemos ZFesasus . While the situation e just  the

oppmsite in Indis.

The orop is widely cultivated in the tropical, sub-
tropical fAsian and African countries, Bussia, south and
central America. Van Rheenen (18973) stated that sesame
cultivation is wmostly practised in countries with small
peasant  type of agriculture where msrmial harvesting of
the orop 1 employed beceuss wmechanical method is
difficult. The madin producing countries are Indi=,
China, Mexico and the Sudan. in Africa, the nsin
producers are Sudan, Ugsnda and Nigeria (Joshi, 1861

Weiss, 1871).

In Nigeria, the crop is grown mainly in  the northern
parts, particulariy in the Benue area. However, the crop
is generally culiivaterd wherever congitions are
favourable. Gther areas of its cultivation stretch from
Gumel in Jigaws State, exntending along Potiskum (Yobhe
astate);: Gworza, Madagali and Lassa in Borno State; Yola
and Mobi areas of Adamswe state:; and into some parts of
Bauchi State {(Inpawa =7 =7, 1986)Y. The orop is wnostly
grown as g mixture with cereals, parvticularly =orghum

and millets.



Sesaine growe on 8 variety of soils, prefersbiy  light,
mandy  Botl; well-desined ot capsble of sdeguste water
retentiorn. It grows in aress with 400-50C mm  of
rainfall or less, that iz just safficient four seedlings
to become well established,. Sesame regoires an  sversge
daily tespersture of sbout 27°C for zrowth and froiting,
snd & dyry period fov vipeaing (Godia  aml Spensley,

1971).

Appraximately 0.8 million tong of sesame il is produceyd
antually world-wide {(Weiss, 1871). HNigeria has abouot
6O, G060 hectares under cultivation, although total
production is variable duwe to erratic rainfall which

directly influences yvields {(Van Bheenen, 1973).

Sesame peeds praduce high guality, odourless wvegetable
0il used in the Burupean and other western countries far
the manufacture of compound ccoking fat, margsrine and
saied olls. It can also be ptilized to a mingr sextent
as & fixative for perfomes and various cosmetics: as Y
carrier for fat solouble substances in medicinal  drugs
suct as penicillin and as a repellant in  insecticides.
The cake obtained after il extraction, is uvsed for
arimal  feed, as supplementary food for btumans angd a8 &
fertilizer. Sesame seed is a popular sweestmeat In Asia

and Africa. In Nigeris the sesds sre wost commonly used



5 I

in soops. They con slso be esteon raw or fried ix forvwm of
cakes, or fried, pounded and wmimzed with  sorgboon or

millet to = pastey.

Sesame is subject to attack by a mmber of diseases and
insect peats. The diseases reported include Sitsrnaris

lenf spot {(Siternsris sppe ), Ssroosgors leaf spot

Z2imm_), bacterial blight {Yasilommwss

Cammenbris oy . mEsmsEsy {Sabet and Dowson ) Dye=d,

wiiretaeporius leat spot  (Syiindosporicm spl ),  powedry

ios {Lev.) Ara.] Boot - and shoot
rots  induced by o» complex of orgsniswes, Fussrinn wilt
Fusseiwe sp.y and leef curl {(a viral disesmse) (Bailey,
1986; Van Bheenen, 1973;: Bmechebs, 1980; Frinle, 1931

Akpsa, 1885).

The important insect pesats of sesame include the leaf -~
angd pod-eating caterpillars, Ardigasirs csisliaunaiis
Pugr, the lesf ~ exting Sphiny woth, Scéeconiis siyy, and

¥

the gall-widge, Sszfesndirlia ses

., 1861).

Burpnee of this stude.
Folinr Jdiseases of sesame are comuonly referred to  as
leaf blight or leaf aspots of sesawms. The most iwportant

ones are the bacterisl blight induced by Yanifuweonsg
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mEtris Py serari  (Gabet and Dowson) Dye and

o

Dercaspora segani Tiem.  These are the most  destructive
foliage diseases of seseme in Nligeris causing severe
defoliaticon dJuring humid climete (Eeinle, 1881; Akps,
19G8Y. Barlier work {(Poswal and Misarci, 1888)% have
shown that rnone of the 681 sesame cultivars//lines
evaluated for field resistence was resistant toe these
foliar diseases. There is no doubt that these diceases
have adverse eoffects on  sesage praduction which
obvicusly has bright future as souree of vegetable oil
yraduction in Rigeria (Mijindaddi, 12863. Irrvestigation
by Akpa =f i, (188G on control of bacterial blight of
BeDame by dry heat seed trestment did not give
conclusive results, but indicated 8 possibility for
disesse control by this method, 1t was asgesinst this
background  that stedies on effective comtrol of these
two  diseases which are also reported o be seed-borae
{Joushi, 1861;: Hao &nd Durgepal, 1866; Akps, 1885) werpe
undertaken. In this investigation, three control methods
were applied wvwiz: dry hest seed treatment, foltitar
fungicidal sprays and manipulation of plant spacing.
The objectivesn of the investigation include:

(i to determine the level of sesd contamiaztion
with & view to evaluating the effect of dry
heat treatment for disease control oY

eradication of seed-barne infecticen;



{113

{111}

{iv)

to determine the sppropriste dry hest trestment
temperatare far effective control of the

Aimeases in the field:

o assess the efficecy of sowe fungicides for
folinr-applied fungicidal conbyosl  of these

diseases; sl

to determine the effect of inter- and intra—
row spacings on the inclidence and severity of

leaf spot diseases in +the field.



2.  LITERATURE REVIRMW
2.1 Eoooomic Importance of Sesawme Leaf Jpot Diseases.

T  of the most important leaf spot diseases of sesame
are the bacterial blight and Sercosposs leaf  spetb.
Sessme fouliage diseasss have been veported (Ven Rheenen,
19%3) to agecur normally ss a cowplex and  is often
difficult to zmeecrtadin which individusl digease was the
most impovtaat. However, certain veporis (Tarre, 15458
haye:  shown  that bscterial blight was veponsible  for
severe damage ard often complete loss of the crop  vnder
rain fed condition in the Suden. The disesse had becowms
destraoctive  in meny parts of India (Bsog and DPurgsespsl,
18968, voung  yients  soccuvedh  to vacterisal biight
infecting causing defolistion in Niperis {Erinle, 18381;

Akpr, 13853 or totsl vield loss (Yasocdevs, 18613,

Seroosgnrsg leaf spot i 8 serious and widespread disease
af sesame in India, ocourring every vear. Infact, 1t
apprears practically in all the areas wherever sesame is
cultivated (Mohanty, 1688). It is esatimated to csuse up
tao 2072 vield loss {Chowdhury, 1848). These faliar

disgagses are most damaging ungder conditions of  high
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rainfull, or where moonidity and warwm westher persist for

tong  perviods (Mathor ard Swarup, 18655 Durpepsl i a7,

1863; Y¥yas 1881,

2.2 Demcrivhion of Dissass Svoptoms
L

Bacterial blight induced by Yarrdfomones ooapesisrds

appears doring the rainy gsason when the

v,
crop i sbout 58 weeks old  (Joshi, 19681, Symptoms
BT mainly on leaves and stems, though it affects
2ll aerial partz of the plant {Miller and FPollard,
19763, Small, dark olive green, circular spots develap
first +turning light brown then to dark red brown  later
{Plate 11}, and can enlarge wp to 3 ma dismeter {Hebher,
1973; OCMI, 19793, The shape of the spots becoms
irregnlar as sine increases.  Several apots may coalescoe
to form bigger irvegular patches. The affected leaves

pltimately wither and €inally dry uy.

Barly infection is often noticed on cotyledonsry leaves
which resultes in their early shedding (Vyas, 1981,
Generally, symptoms are wmore severs on young leaves than
old ones (Chand #i &/_, 1870). The susceptibility of
whe vounger lesves of sesams is said to be due to MOTE
stomata and higher nitrogen and moistore content than in

slder leaves {Shukla angd Chand, 1875}).
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11
The Seroopspora leaft  spot disease induced by Ssroospors

#

«uzmi manifests itself just  before flowering time

1

{Joshi, 1961). The first sympiows are the appearance of
snall light brown spots which later enlarge o form
round  to dirregular, often angular and vein-limited
spmte. Individual srots caen be up to  H mm diamster,
consgisting of a pale grey centre bordered by & dark
brown zone {(Webee, 1973; CMI, 1979). The colowr of the
aspots later become dark brown, several of which coalesce
to give blight asppesarance. Leaves are shed in Bevere
infection. In favourable conditions, the disease
spreads to  lesaf petiocle, stem and pads, producing

linear dark coloured, deep seasted lesions.

Xarihbowmiznagy cappesdeis  py. sssassi, the bacohberial blight
pathogen, survives well on seed (Beao sod Durgspal. 1566:
Akpa, 1885 ond is transmited by 1t from one Bres to
another  (Rao snd Ducgespal, 18388). It spresds within &
crop by waber splash sand wind-driven rains. it csn
sapvive in seed uwp to 18 wmornths sred in 20il o wp bo 8
months (Hebish and Hewmnd, 1871), its presence in seed,
goil antd crop debris serve as  primary  sources  of

inoculum o the crop ia the following season.



i2
Dmroomnnrs is internally as well as externally sesd-
borne {(Musbawe, 10841; Maller and Texera, 1941; Mathur
snd  Kabeesre, 1975}, it survives on plant debris left
after the harvest. The secondary spresd cocurs  throngh
air-horne spores Mohanty, 1858Y. Possiblity of carvy-
gver of +the fungus in the fisld through mycelivm and
viable stomata in crop debrisz as well as in s0il  have

been demmatrated (Rathaish and Pavei, 18786}

2.4 Contrnl of Leaf Spot Dissages

There seemz to be lititle or no published work on  the
control of leaf apot diseases of sesame in Higeris.
However, there have been some reyorts on  control  of

these diseases in other parts of the world.

2.4.1 Dry hest treatment for plant disesse control

Thiz method iz less effective than hot water both in
heat exchange and in destroying micro-organisms. It may
kill cells, in different manner than does woist air or
hot water (Baker, 1862). The advantages are in the =zasse
of its application and reduced seed injury when applied
ta  destroy sesd-borne pathogen. The method has  beean
emploved against varicus plant Bathogens. Umekswa and
Watanabs (1887) reported that dey heat treatment of
cucumbier geeds for the contirol of leaf spot disesses,

at TOYC for 8 days gave excellent conatrol of
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and only slightly reduced
pereentage germinstion. Tensko =7 &/, (1885} obtained
complete control of Fusseios Solasnd €osp. cursuerbitas by
treatwent of cucumher seeds for 3 deys st 75°C or 2 days

at 80°C without significant loss of germinsbility.

Complete control of SOsilstodriches capeic? infecting

OCapaicon seed was obtained by heat treatment st 85°C for
F daye, but germinaition was impaived {(Tansko w78 z7.,
188&). Pry hest trestwment of TMY infected pepper &t
89C  for 3 deys (Berkmovtel, 1873) oy 709C for 7 davs
{Rast amnd Stijger., 1887) was effective to free sesd from
the pathogen, but delznved sesdling exsergence sod  the
number of sesdlings svitable for further raising.
Bowever, seed germinstion was found to heve improved in
a similer experiment with pepper seeds infected by =»
vellow moesic strain of CaMV when trested shortly sfter
harvest st 707C for Tdaym (Rast snd Stijger, 1987%. The
improvemnent of permination by heat treatment WBE
attribnted to a dormancy-~breaking effect, though no
explanation was fourd in the literatore.

Timietti and Garibaldi {18984) showed the sradication of
P pdunnenna s BYELrgas py. piwmzsnliocis dn bean seeds.
They reported that infection was reduaced by stout 72~

74% by kot mir treatoent st 50YC for 3 k.
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In =ancthey experiveat, Tenako &7 27 {(198%) found that
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Jugr Lricorgus was eliminated frow tomato  aeeds
by dry heat trestment for 8 days st 759C or § daye =t
a0vc. However, some adverse effects on the initial
growth of seedlings were chseyrved. Green &7 &7, (1887)
reported  that treastment of bomsts  zeeds vreviously
infected with towato mosaic viros {(ToM¥) with dry  heat
(785C for 2 deys) eliminated the ToMY  without

detrimental effect on seed germinatiorn.

Saads =1 &/, {1988} reported that the dry heat treatment
(7290 for T days) of severely infected barvley seeds by
Aarrthmmsnsay Dagpeteds py . fransiaosns was safficient o
reduce infestation reate to sboot 14%. The gerwmination of
wheat asnd barley weas  redoced by dry west ot still

remained above B0% after 7 days.

Revort by Akpm =% &), (1890) on the control af foliaw
discasnes of sesames by dry hest seed treatment showed no
sigaificant efferts on disease incidence and severity.
The trestments however, did not adversely affect seed

viability and seedling ewmergence.

2.4.2 Use gf folisr funficides spravs.
Pongicides and to some extent bactericides have heen

tried succeasfully for the contral of folisr diseases
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of pleats. For instesnce, Urdsnets snd Mazzsni (18763
have found that weekly foliar sprays of sessme for  the
control  of bacterisl blight with Coprasvit snd Difolatsn
lowered bacterizl blight ineidence and  improved seed
vield by 117.¢ =yl 64.7% compesred with the control.
Pormeal and Missri (198%) repovted that oot of the eight
chemicals evaluated st three spreyviog vepines {5, 10 and
18 -~ day intervals), Triassyn and Benowyl were fourd to
reduce the incidence of Osroospors: lesf spot disease of

HeHAMmE .

Folimp sprays of groundmut for the control of Oseovspors
lesf spot with Benlete (Aulskh snd Sunsr, 1873 and
Carbendazim or Bernowmyl (Vaishnav &7 sf., (18982) reduced
digease incidence and gave significant increasse in
mambeyr  Brnd o weight  of pods per plent. BEolte =7 &,
(1978} veporvied execellent contorl of the disesse when

sprayed with Bevistia {(G.05%) folliowed by Cercosin M

{0.05%).

Pifoelatan and Dithane M-45 effectively controlled
glfgrnarie antd Sepftoria leaf apots and increased yield
in  tomato (Hajagopsl end Vidigyaseksran, 1882). Blitox
50 was repoarted to be effective in controlling early

bBlight of tomato caused by Alfernssdis soisni (Kamlesh

ard Shekhawst, 1586).
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#Aiternsris leaf spot of Safflower caused by Sldermaria
carthani  was  reported to be effectively controlled by
Dithane M~45 (G.Z25%) and Bavistin (4.1%) and increased
vield by 30.3 and 29_2% repectively (Patil and Jadhav,

1985}

Emechebe (1881) in a report of work conducted over a
pericd of four vears st Samaru, showed thet brown blotch
{fioiletatrichus capaiclY of  cowpes  was effectvely
controlled at a l4-day sprayving interval with Benlate,

Deizene M and Dithane M-46.

2.4.3 Magipwlatiop af Plant Spacing for diseosse Contept
Cultural methods of disease centrol  are almed at
eliminating the pathogen from the plant or from the arex
which the plants are growing {(eradication}, increasing
or creating conditions unfavoureable to the pathogen, and
at obtaining pathogen—free propagative material (Agrios,

1968).

Cultural practices aimed at improving the vigour of the
plant often help increase its resistance toe pathogen
attack . Thus, practices for which proper spacing of
plants is one, will improve the growth of plents and may
have g direct oy indirect effect on the control of a

particaolar disease. Broper spacing of plants in the
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field or greenhouwse prevents crestion of high humidity
conditiong on the plant surfaces snd ichdbits  infection
by certain fungel snd bacterisl pathogens (Apvios, 18988).
The plant foliage microclimste exerts & most  important
tnfivence on  infection by leagf syotting pathogens
(Ranney &F #f_, 1871; Weggoner, 186883, Inter- and intra-
row spacings affect the microclimate (Stevens, 18980) and
caincidentally would alter the rate of discase spread.
Yestal and Bell {(1831) found an increasme of leaf spot
{Ceropspnes Aeticels Bak.) in suger beet with closer
plant spacing dus to sariier development of infectktion
foct in plots with close plant spacing. They d4id not
consider  the  differences in  rates of diseassg

development .

Berger {1870} repourted faster spread of Swroospors spii
blight in celery in closer— than in wider-spaced plots,
resulting in twice 88 guch diessase in eight weeksn. The
lower incidence of diseass in wide specing plots was
aseumed to be from wodified wicreoolimatological effects

rather than from diminished nwwnbesrves of  spore arrivals

due to possible gredient effects.

Tacresse in fungel (Aitermaria longipss and Ssroospors
nrioatiansgz) leaf infection cccurved with wider spacing

than recommended spacing and applyving balanced
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fertiliner. ¥hile decreasing plant porulation and
incressed levels of fertiliser both incresased  the
incidence of wacteriomw (SFqwinlis oarofoyosrs) Tanton

and Ahington, 18780,

Rao and Devadath (1877} repovied that there was no
significant effect of spacing on the incidence of

bacterial streak of rice plant.

The incidence of yellows virus in suger beet crop .waa
reduced by increased denstty of wplant population.
Close planting increased the yield of sugar beet  and
rediuced the losses caused by yelliows virus {(Blencowe
and Tinsley, 1851) and yellow spot in pinesple {Linford,
1943). Similarly. close spacing reduced rosette disease
incidence in groundnuvt (Booker, 1965%; A brocok, 1864) and
increass=d the vield of groundnuts. Spacing afiects
rosstthe incidence due to the influvence of ground cover

on the optomotor landing response of the winged aphids.

Huarig and Hoes (1980) found that clossr plant spacings
{that iz, higher yplant desities}) resnlted in more
efficient and faster Sofsvofinis wilt spread in  sun—
flower, snd 8 grester incidence snd severity of wilt.

Wide spacing promoted disease esoape hecsuse of  fewer
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potential infection loci and because of  decreased
incidences in transmission. Hoes and Husng (1985} also
reported that increase in inter-row spacing ypromoted
plant wvigor esod incressed the percentage of wilted
prodoctive plants. Increase in both inter- snd  intra-
row spacings decresased the percentage wilted non-—

productive plants and incresss=d yield.

Burdon and Chivers (1875) found that varying the plant
density of (epidiam sstivues had an effect on  the
frequency of primary infection loci of Futfriim
Zrreguiars gimilar  to that produced by varying the
density of the inoculum.

2.4.3.1 Effect of plant spacings on yield and yield

components

The vield per plant is controlled by many factors such
a“s nutrients taken by the plants, its genstic
constitution and environmental conditions. Under wide
spacing the individual plant is subjected ta lesser
degree of competition from its counterparts due to wmore
available space, but the plant population per unit area

ig reduced (Menon, 13867).

Yield/ha increases with increasing plant density until &
level 1is reached which hardly exceeded as density
increases further {(Menon, 1987; Gerakris and

Tsarigarakis, 198%; Gupta, 1987; Katung. 1887).
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Increase in inter-vow spacings, thas, decressing-plant
population, vrogressively delayed  flowering, gt
wmaturation asnd  increased the numbey of branches  and
capsules per plant in sessme. This is probably due to
the faot that ander wider ospacing the individosl plants
have more sail moisture aad motrients, sod light doue  to
more sveailable spsce (Guepts, 18362, Effects on plant

heights were incoanstistent.

Weiss {1571) reported that growth charscters of  sesone
such  as  nowher of bresnches, height of  the plant  and
height of the ffirst cepsule from the grownd vsaried
Littie with the different plant popnlstion. This result

sgrees with esarlier reporis by Mozzant snd COobho (18956,
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. MATERTALS AND METHODS
Effect pf Dry Hest Seed Trestwent on Sowe Seed-
peedling Povaneters in Sessme .
3.1.1 Effect of dre hest seed trestwent om level of
hﬁﬂd gantﬁminﬁilnﬂ and seed yisbility ig  the
3.1.1.1 Doy hept zeed frestuscd
Three cultivars of sessne, nemely 85B-58, 634205 and
ER were usmed fur the iavestigstioa. Fifty-gresm batches
of meeds of =ach cultivar were evealy spresd on  glass
plates end subhiected to dey  kest trestment in sn
slectric oven (Gallenkemp, Englend) st 10Q09C for 15
win., 80°C for 24 h, 80%C 72 h and TO°C for 868 hy &

batoch of untreasted =eeds served ss control, represeanting

trentusmat A, B, €, I and B respectively.

3.1.1.2 Detectica of seed-boree bacterds zod  fongld
Seeds frowm the five treatments were exeminsd for sesd-
borae bacteris sad fungi using the sgar pleate sethod  of
+he Seed Health T=sting Asscoistion (1.8.T AL, 1868y .
Sixty seeds of evach coltivar were seletted at random from the
tregtments . The seeds were sarface sterilised by sosking in
0.1 ¥ sudivie hypochlorite solution for & win and rionsed
thoroughly in three changes of  sterile distillsd weter.
Thirty seeds were plated on poteto  dextrose sgar  with

streptonycin (PRASY in three 3.0 om
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dismeter Petri dishes for the detection of seed-borne
fungi, while the osther 30 were plated on nutrient azar
(A} in three Petri dishes for the detection of seed-
borne becteris. The seeds on PRAS were incubsted st room
tempersture gnder slternsting light (12 hy snd Jderk (12
Wy pericods for T daves. While seeds placed on HA  were
kert  in an tocobstor st 2742°9C for 2-4 days with daily
obeervation of the plates. Afiter 34 days  the nunber
wf  infected soeeds were cowated and expresgssed ss &

percentage of the btotsl nomber of eseeds plated oub.

3.1.1.3 letevmiosticn of ssed viability

Ten seeds of each cultivar in zachk of the trestinents
were plated on two lavere of woistened filter papers
plazed in 2.0 om dismeter Petri dishes. The Petri
dishes were srrangsd oo &  laboretory  bench  in 3
rendomized complete bleock design {(RCRD)Y with  three
replications for five davys. Germinstion counts  were
taken at ive doavs of inpcehation sad expresssd as s

percentage of the total mowber of sesds.

3.1.2 Effect of dey hﬂﬁh seed frestoent oo geedling

(2

Ten sesds vow each tregtwment wers sown per 12 om

dimmeter plastic pot £filled with heat-spterilized sotl.
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The wots for all brestmeots frowm the theee cultivars
were avvanged in the glasshouse in » RCBD with three

recliications.

Hecords of aeesdling emergence were teken daily, with the
firal count taken at 12 days after sowing. Seedling
emeErgence was expresssed as a percentege of  the total
wambeyr of seeds sown per pot. After the final vecord of
peedling emergence, the seesdlings were thinned to  fiwve

per pot.

At 35 deys sfter seedling emergence, the soil was
heavily watered and the seedlings were removed. Care
was teken +to avoid Jdamage ta  the tap roots. f11
adhering scil particles were washed off and records of

root, and shoot lengths and of stem dismeter taken.

The severity of the leaf spot dizeases was  assessed
using a visual acele of 1-85 as folliows:
1~-Bo leaf spots
2-Bmell (O Hh~1.0¢ mm dismeter) civoeular
spots on leaf surfaces.
3-Large (3§ wom disgeter) ivregular swpots
gcattered over leaf surfaces.
d-Large ooalesced spots  covering larpge
areas of leaves.

S-Leaves completely withered and dried-up.
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Trestuoeot oo locidence zod Seeerdity of Lesnf Spot

Dimenses of Sesaom
The dry heat-treated seeds were sown in the field in the
19940 and 1991 wet seapons on 26 July and 28 June,
respectively, on  the flat aslong drills spaced 75 om
2

spart . The plots {(size 4m were iald out in & ROBD
with three replications. Plots were geparasted by a gap
of 0.8 m and replications were separated by a 1.0 o gap.
Calciuvm amoniuve nitrate (CAM)Y and single superphosphate
{R35F)} fertilizers were egch band-applied two weeks after
seedling emergence at 50 kg B and PQG5/ha, respectively.
Pleants were thianed o 20 owm apart, twoe weeks asfter
seedling ensrgence.

The incidence and severity of leaf spot dizeasss were
first assessed 21 dave after seedling smevgence and
thereafter every 14 days. Asseasment, of disease
incidence was dome by counting the numbers of diseased
plants per plot which were +then expressed as &
percentage of total mamber of plants per plot. The
severity of leaf spot dissases was assessed as described
in Gectiogn 3.1.2.

At harvest, yisld and yield oomponent records were
obtained by counting the pnumber of capsulies and noting

seed weight per plant and per plot: records of  number
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af braaches, height to the lowest capsale and the plsnt

hetight were also tesken.

All the poarameters assessed were based on five randomly
selected plants per plot, with the exception of dJdisease

incidence which wae baszed on the total number of  stands

per plob.
3.3 Field Evmiwvaticon of the BEffect of Foiiac
5:;.,:. } :i = Zi EJZI: Ei of :i.".— 8 O i?hﬁ ?'C""I-I dE'!: ae AY :3

Qeverity of Lesf Jpot DNMpesses of Seosme.
The cultivaer used in this experiment was 654-2CGH. The
experiments were laid out in a ROBDY with three
replications. The plot sirze was 4m2 sepaveated by 52 1.0 m

gayg .

Two fungicides, carbendazim 4+ maneb (Delseme M, T4%
W.P.: Du Por®) angd mancaozeb {(ithane M-45, 80% W.P.: Du
PoaT) were used at two levsls @0 2,823 andg 370 gz
a.i./1, and 5.04 and 7.04 2 a_i./1 respectively. There
was  a control which received no fungicide spray. The
faliar spraying commenced three weeks after seedling

emergernce, and was followed by three other sprays at

fort-—nightly intervals.

The assessment of incidence and severity of lesaf s=pot
dimeases and all the other vield components was done  as

“4

autlined shove in Section 3.1.2. and 3.2



2

8

3.4 Bimld Rvslvatian of the sffect of Inter- mrd
Intea-roe Speciogs oo the Iocideoce zad Severity
of leaf seof Disesses of Dessne

The cultiver used in this study was 65B-88. The layout

uf  the expervimeot was s split-plet design with thyes

replicstions, with & wmain plot of three iaoter-row
spacings (50, 75, 100 cwm) sod sub-~plots of three dintra-

TR Epacingé (16, 20, 25 cx)y. Hine plant densities were

egtablished by combriintazg iater-vow with the iobra-row

spacings. The intra-rvow sSpocings were egteblished by
sowing seads aloong drills sod thinndng the plants to

desired spaocings., two wesks after snevgences.

The =sesessment of inoidence snd severity of  l=af spot
diseases srnd 811 other psvaneters on yvield was done  as

agutlined shove in Section 3.1.2. and 3.2



4. BEIILTIS.

4.1 Mﬁmmmmmmmui
Seed Contawdnstion aod Seed Yiability in the

Iehoratory.
4.1.1 Detection of Seed-borne Bacterdis and Bangi

The effects of dry heat =seed treatment on the incidencs
af fungi and bacteria in sesame seeds are presented  in
Takle 1. It =showed that different dvy hest trestment
had significant {(P=G_05) sffects on the percentages of
gseeds infected by both bacteris and fungi. Seeds heat-
treated at 8070 for 24 h had the lowest incidence of
infection while the check {untreated) seeds had the
highest incidence of fungal srd bacterial infecticons in

all the cultivars {cv.)

The wariouns {fungi and kacteria detected in  the heat-—
treated and untreated sseds are showm on Tabhle 2.
M o S phasaling colonies were found o be

dominant over other fungi in all the treatments. Other

fungi present in descending order of freguency of

securrence  were Supsegrliuas miges, S i bR per N
B/pn., Luwervwiacris gsp. and Alfsraaris spo. ST R P

sEaawi  oould not be detected from the seeds.



Fapidomnimas  s8p. and Yanthostinas campestrisz py. sesamni
weye present  in #1ll the trestments. The ratico of

Y. campestris py. sesamni to Fseudomnas sp. detected in

the seeds was approzimgtely 1:5.



Table 1. Bffect of dry heat seed trestment on incidence
of bhacteris snd fungi o sesewnme seeds.
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LSD (P=0.05) nun e TLE 15.38 14.8 i5. 4

12 A=100YC for 16 wmin; B=80°C for 24 h;
£=809C for 72 h: D=709C for 86 h;
E=Contrul (Mo heat treatment).

2: Cvl = 85B- 58, CV2 = 68A-20h; CVS = B8,
ng = Hot significant
¥ Means followed by the sames letteris) in the
same coluwnn are not significently different

at P=0_0h using Duncan's Multiple Range
Test (DMRTS
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Takle 2. List of Bacieris dod Pungd asscgzsisd with dey
heat-tregted 8 entresisd sesape sppds,
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4.1.2 Determination of aeed visbilits.

The regolte aon  the sffect of dyy hest sesd trestuent on

sesme  seed visbility are preseated in Table 3, while

Tehle 4. The percentsge vishility of sewds subjected
to differernt dry hest treatments in both yvears differed
significantly from one another. Seed vishility was
sdversely affectsd by hest trestment at 30°C frr 24 ks
howevey, wisbility of  mesds in all trestwments was
generally sbove 80%. Heat treatwent st 709C for 88 h

significently improved =eed vishility.

Tubile & shows the itnoidence of seed- and seedling-vots
of sessme in the ilzboratory tests. A1l treastments,
excert seeds hest-trested at 807C for 24 b showed meed-
gad sesdling-rots. The highest incidence (43.3%) of
seed-roat ccovreed in the untrested sesds of ov. S84-205.
Inolstion mode from the rotted sesds mnd seediings gave
M. phaseolina (43_.4%), Dervularia sp. (3088 and A
riger (1T7.4%), while 35.5% of the rotting was dJdue to
bacteria. NHo bacteria opr fungl were assoclated with the

ungerwinste=d seeds heat-trested st 8050
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Tabhle 3. Effect of dry heat seed trestment on  sessme
viability.

% Seed viasbility for 1890% Yeeed visbility for 19817

Treatmentl cvl vy avd ovl cys ovd

98.7Ts BE.Th 83.3= 100.Cs 83.3b 80.0sb
¥3.3c 88.7c 3.3k 83.3c €3.3c 80.cc
86 .7 8G.0sh 86.%e 73.3v 8G.0b 83.3b
100 . Cs 100.0s 896.7s 100.0s 100.0s LWOG.Ca

W o G W

83.38k 83.sk 83.3s 100.0s 33.3s 33.3h
LED{(P=0.06) 1.23 &.68 1.498 G.64 G.73 1.33

i: Bee Table 1 for explanation

: See Table 1 for names of cunltivars
Means followed by the same letter{s} in the
same colwmn are not significantly differvent
at. B = §.05 using DMRT.

*
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Tehle 4. Conbhined teble (199C and 18311 on the effect of
dyy heat seed drestment on sessme seed visbility.

Percentage seed viabilityx

Treatmﬁntl &hE-68 B8A~ 205 E8

3.3 85h.0c 91.7h
68.3e 65 .0d 88.Fe
850 8f_od
100 . G 0G.8 98.38

M o O w »
0
<
o
&€

96. 7 83.3% 88 . 3c
LOPH{P=0.05) ¢.92 0.72 i.38

1: 8ee Table 1 for explanation

% Means followed by the mame letter{s}) in the
same column are net significantly different
wh P o= 0.0b using DME?.
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Table 5. Incidence of seed- and seedling-rot
of sesmme in seed visbility teast .

Percentages sesd and seedling vots . K

Preatment b 65858 GEA- 205 Ea

- e e Stk ama g e e e T AEi oot b s e

A 6.7 33.3s 28 Ta
0.0 o .0b 3.0

168.7h 3.3 16. 78

o BN T ¥

10 _Che 10.Gh 16.7a

=
[
)

.3 43 . 3a 38.Ta

LED(P=0.05) 1.81 1.88 Z2_20

. Gee Table 1 for explanation

Means followed by the sszme jetter(s) in the
same column are not significantly different
at P = 0.05 using DMRT.

W pash



4.2 Glasabonse  Evalustion of the Effect of Dry Heat
Geed Treatwent won Beedliing Epeegence, Deedling
vigour snd Jeediing Biight of Cemame.

4.2.1 Determination of seedling emergence pnd seediing
blight.

The results showing the effects of dry heat seed trestm-
ent on seedling emergencs and seedling blight of sesame
are presented in Table 6. The rpercentage seedling
epergence was reduced by dry hest seed trestwment st 50°C
for 24 h. The effect of hest trestaent of seeds of
cv . ER o seedling SmeTEence was statistically
sigaificant. Hest treatwent st 70°C for 96 h gave the
highest percentsge emsrgences. The percentage seedling
emergence of zeeds from bhe contral treatwment was  lower
than  those fyom hest-trested seeds, slthough seedling

smergence was genevsily sbowe 80%.

Differences betwesn leaf blight severity in  s=edlings.
from hest-treated seeds and thet in sesdlinge from  the

untrested seeds were not statsitically significsnt.
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Tahle 6. BEffect of dry hest seed trestment on seediing
eNeTgencs prd seedling blight of sesswe in the
glasshoase |

S e e e e 1t et e 42 it e e At e e e et et e R
% PBesdling =wmergeaoe Seedling blight severity™

Treatment®

vl ove

st o oyl vy cwd

89.7 86.7 77 .8b 1.37 1.07 1.13

6. 687 64 _4¢ 1.13 1.18 1.13

e
gl
<>
H
gk
[an}
ek
[ ]
93]

&
68.8 73.3 77.8h
8

TT. 80.6G 88 .9s 1.00

e S s N o B o « S
[aey
(e
[an]
H
e
3]

7L.

frek
h
)
tan]
2
o

Ll 1.23 1,13 1.3¢

LEWP=0.058) u= e 3.43 s ats) ns

: See Table 1 for exmplanation

[l

» Gee Table 1 for names of cultivara
Means followed by the same letteri{s) in  the
same oolumn are net significantly different
att B = Q.05 using DMRT.

*
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4.2.2 Detevmingtios of seedliog wigour.
The vesolts of the effect of dry heat seed trestment on
some growhh pavasmeters of pemsme seedlings aye shown
et Teble 7. Dry hesnt meed treatment. did not
significantly affect shoot length, stem dizmeter snd

root length of sessme seedlings.
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Table 7. Efferd of dry heat sesd dreaisend on sesans zeedling vigour
in the glzsehbouse.

e e i e i & = =
Shoot lengih {om)* Biem diaseter {(om) fuot lengilh {om}
4
Tresteent® ol el tud ol v [ rel  ew? ]
# 29:2 9.4 2.7 22 D.I2 D.24 1.6 8.2 19,9

£ i8.2 18.6 20,8 .24 9.24 6,23 %
D 17.7 8.2 18.%: 0.2 0.28 9.29
£ 7.5 7.2 18,48 ¢.22 0.22 9.25 12,8 8.7 8.3

LED{F=0,05) n= nw ne ne ne ne ns BE BE

iz Ses Tzble § for explangtion

2r Spe Tabkle ! for pames pf rualtivars
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4.3 E&zld Ezﬁluﬁilﬁﬁ of inﬁ ﬁiﬁﬁ&i ﬂ* ﬁii Hent Szmed
mwdaﬂ_ﬁm&

The inoideasss of the two leaf spot disesses of oSesame
during the 1980 and 15561 fisld trizls sre shown in
Penles 8 =mnd 9 respectively. while Teble 10 shows
combined dats of these results. The resolts indicated
thet dry hest seed treatbment significently sffected
incidence of lesf spot diseases of messes in both years.
The differences in lesf spot disesse itncidence between
different trestuosnts were fouad to be significsnt st -9
weeks after sowing (WAS) in respect of  ov. SOA-205
during 1890 field trial snd 75 WES in 8ll the
saltivers duriog 1851 fields trisl. In both  yesrs,
seedling from sesds treeted atb 509¢ for 24 b snd  B0YC

for 72 h showed significsntly lower disease incidence.

e yesults for the 1990 and 18981 field trisis on
seyeyity of the lest spot digensnes of sSesame sTC
presented  in Tebies 11 snd 12 respectively. while
combined datas of these rosults are shown in  Teble 13,
The resoalts showed that there were significant
differences in lesf spot disesne severity between plants
from seeds sehiected to different dry heat trestwents in
respect of ov. GGA-705 during both 1830 and 1981 field
trinls. Dry heat seed trestwent st 90°C, 80°C and 769¢C
for 24,72 asnd 86 b respectively, significantly rvedoced

tenf spot severibty o ov. B34-205 =t 7 and 8 WAS.
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a P omd glar Gao X S : . 2 - ER T . -
2. Effer: of dry 28ed coed brepleent 7o the rngidenee of lred mpsd dozeszan
. 4 D 1 E] ¥
wf sxmame furing the [FRE freld drisi.
2
s -, - P P T
Fireesy inrinesye (317 2h

??E‘iﬁ?W9£ red el OO ) S Ak SR - o SR o't SR S 5 S & 3 S 4 XY
& HECPR I 04 37,7 8.0 052 BG ALAw 7T BTLE 2%.Isb 81LF
g TR LY 2.4 414 BRI ORRLE AL7R TR OARVY RSy ALt
{ LS S B D S0 B Y B 2 A 5.4 BlLAbr 1.9
& B4 112 134 5.7 55,8 L
¢ 3.4 150 2RE SRVD Bicls AT OBDCE ARe FALR O7ESD TR HR

245w owx HE ommoms L s

1: fBes Tebles L for explanstion

See Table 1 for neames of cultivers

= ¥Weeks After Sowing.

Means followed by the nemes letteris
sawie ooluwa sre not significently di
st P = (.05 using DMRT.

3 in the
ffeyant
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fonbined

terd srnd

{zble == e 2t of #ry fmwd sesd frenbtespl on i Gmpideste of
piszprer of sesaee i the 1990 wmd 1991 32id d7isls.

izezse izpifdesre (N0 &3
----- ;’-:’;-““““"”“-”;;;;—“"" "“;;&E! - '9%1:;—““
rel eyl S & S £ LA A B S & 5 S S S & Y 5
& P L 5.0 43,7 47, 57,7 BL.ib SRk 724 AR B0 778
2.7 %.4 F.&5 3D IS5 ALLD ¥.fr 8.3 RBR.Ar FRLAL BLTr 0.3

1: Bee Tahle 1 for explanstion

2: 8ee Tahble 1 for names of cultivars

WAS = bleeks After Sowing.

* Mesns follosed by the names letteri{s) in the
same column sre not significantly different
at P = ¢.05 using DMRT.
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RBee Table 1 for explapation

Bee Table 1 far remes of caltivers

= Weeks Aftey Bowing.

Means followed by the nemes letteri{s) in the
sawme colown sre not significently different
st P o= 0.65 using DMRT.
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The resulits for 15980 snd 1991 field trisls on tumbey of
disessed lesves and aomber of lesves shed per plant are
pregented 1o Teble 14 while cowbin=d dats of +these
resalts are presented in Table 15. The differences
hetwesn the trestments in relstion to cosber of disessed
aepsme leaves and roombey of lesves shed per plant  were
statistically sipnificant in ov. SBA-205 4in boath  veasrs.
Dry hesat seed treatment st 309°C, 80°C amd 70°C for 24,
72 ard 99 h respectively effectively redoced rmowher of
legves shed per plant, while seed trestment szt 807%C  for
T2 b significantly reduced the rwouber of disessed l=gvesn

pey plant during the 1999 field teisls.

Tables 16, 17 and 18 show the resalts for 189890 snd 1891
field +triole on yvield and yield components of  sessme.
Stetisticel snalveis of the date revernled that dry hest
seed treatment did not significently sffect seed weight
per plant or per plot, mmeber of capsales, plasnt height,
nuwbher of branches arwl heizht to the lowest capsoles 1w

bhoth the 1880 snd 1551 field trisls.
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Cpmbinsg tebles o ihe effect of dey  hest
gupd  treaimeni on mepber prf pinesspd SRRl
jeaves and nusber of leayes shpd per plant in
the 1990 ol 1998 field trizit.

.-..-._..-.__o.'._-._...._-..._..-...,.-.--....-_....-“_.-.—..._—,..-....,-.-._...-..n-—_—...-_..-._-...‘".-_...,.—_..-.-._.-.-
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. i o
spabers af Leavae™s

With lexd spois Qbed /Fiant
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il st d Bt el vt} Fars )
5‘:} &fi}.l‘_af“ 8.8 {"‘.&S ﬂljt’ !-i-i.sc:'
P H.7h 1. Peb a2 &.FE 9. oh
a2.% SaDh 2.5 Goir SaBe 7.5

E’o? qv:"i .g-\.J. :4& .?.—? f‘{}a.gﬂ jin.\’f’"
ne 2.23 2.4 BE .63 1209

few Takle 1 for zaplansiine

ses Table § for names of ruliivars

n o= Weeks Afier Sowinge

Means Follicesed by the nanes jetisein) in the
same colusn re noed sigpificantly different
1 P o= 0,85 wsing DNET.
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2% izl teial

Seed weightfplent (3% 6
’

Treptnend™ 9l el el e ot red 'S S < X
2 10,2 &% 4.2 §i2.7 Zal.2 47,7 1.8 137
z b a3 &4 22,8 Z28.% il 2.2 1.8
i i, A 8.5 41,07 4772 EELL 8.5 4.7
2 ? 2 Lt 193.7 242 MBS $3.7 %3
H 7 bi 8.3 ELLONRRS AR 24 5.7

LERe=0. 08 1w w5 uE i3 6] ne rE s

——————————— ———————

n

Seed weinhiyelotie!  Seen weizhidpiesiin) Sesd seighdipintizht

(oY

3.4
£03.3

See Table 1 for explanation

See Table 1 for names of cuoltivars

not siganificant
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1+ See Table 1 for explanation

2. Bee Table 1 for names af coltivars

ns = not sigrnificant
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Tekle 15, Effert of Zry Bret seed drezisent  zn visld compmends of sesese doring the 9%
fielg iriad.
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1+ Bees Table 1 for explaaation

Z: Gee Table 1 for nasmes of cultivars
ne = not significant
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4.4 Field Iovestigsticn of the Effect of Foliar-Appiied
Fungicides op the locideace zod Sgyerite of  Leaf
gmiﬁmm,m:mhmmm;gmmui
oESEE

The gffects of foliar-applied fungicides ol the

incidence of leaf spot diseases of sesame in 1990 and

1921 are summerized in Table 18 while the combined dats

0f these remlis are presented in Table 20, The

incidence of leaf spot diseases in unsyrayved plants was
higher than that of sprayed plants. The diffevences in
disease incidence between the trested and untreated

riants were pignificant at T-9WAS and 5-SWAS doaring 1980

and 1581 field trials, respecitvely . Both carbendszim +

maneh at Z2.22 and 3.70 g a.1i./1 and mancoseb at §.064 and

T.04 g a.i_/1 reduced incidence of leaf spot diseases of

sesame in the field. The effects of the two  chemicals

did not differ significantly frowm each other.

The effects of foliar fungicidal =prays on severity of
ieaf spot dissases of sesame in 1890 end 1681 arve
presented in Teble 21 while the combined data of these
results is presented in Tebie 28, The differences in
leaf apot  dissase severities between spraved arid
unaprayed plants were significant at 7-5 WASE in  both
VEAars. Both chemicals at hoth coancentrations

significantly reduced leaf spot disease severity.



b4

Teble 83, Effert of folisr-epplied fovgirides 1o the inriderze of lesf spet dizeoses of sesige
i 9O s 195L dipde driels.

Dizepze inridenre (L101954 Riepme ingidente (E)2I991 Field
tipld triz} trigd.

Tresisent Dpee  ZBAR GHRE THAGE  ONRGT ZMRT BEADY THRGE THMGS

Larkerdazis
¥ nsned 222 4.5 S IRAE OBAM %9 B S . s
3.7 A M7 BmE B LI 3.8 374 AR
Yanrzoeh Lad 2% MY A 4R 7% 7.0k 30.BE 34

M 47 W7 MBI M3k A5 M.k 4 LW

Check &8 5.7 44 5k 788 3 EAE T L R
L5 {PeRui5i 5 us 1947 14.%2 g £.78 A8k 7.8

87 = kepks fter Soving

1 Meame frlloesd by the zzze ledderie} in it rplumn zre nzd significanily
#iffereat at P = 440 using §WRT.
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Takle 20 Conbined table oo the effect of foliav-

applisd fungicides on the inoidence of leaf
spot diseases of seszme in the 1950 and 1881

field trimls.

U A R TS U N Sk et S RIS e St Syt Eny R SRS N G S Mg ST P R R At SR Uk et et e s ok R e

Disesme ingidence (%) at:

Treatment Dose(g a.i./1) 3WAS SWALSK

THASK

2 33,1k 35 .00
1.

Carbendantm 2.22
+ meveh

1
[9))
{22

Ay
oy

34 1b

c

a8
&
Marncaorneb .04 5_7 30 _6h 34._1b
6.8 33.8h 37 .0
Cheek 3.00 7.3 45 _Ga 589. 1a

LSL (P=0.05} na .12 5.60

[ S AL S S P P

WAS = Heers Aftey Scwing

¥ Mesnss followed by the seme letteri{s) in
colamn  are oot sigoificantly different
P=3.065 using DMET.

SWALH

35 .8k
34.7b
34 Te
3%.1b

63.ba

the
at
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Tebile 20, Effert of {nligr epplisd {ungivides mn ihe severily of lesd spol dizreses
of wzenge in ibe 1980 snd (990 Tield irizis.

Diepzer spuprity srprer 1990 Dizesre wprrridy erpeer 19E
figld trigl fietd {rizl

Treatwent Bese AR AR THRE  TMARE MRS s TERSE TMAG

in Eeilfl
Tarhendaziz
+ pazeh P . R . B - .28 LB 3R
LA L0 L3S LB 1306 L84 P S T K i
Keronrzh i S TR 2 S %) 0 S B SR SR 15 S -
ER 1% L3 4.3 L3 L92 .27 A%k L4
Ot .44 A& 1.3 LB 2.Mm LM AR 1L7Ee Il
1588 {P0.R5F &% 3. it 7582 B4G a% s 9.22 D48

Y43 = ¥eebs ffler Sodieg

$ pans Triloeed by the sgar ledteriz} in the reluan ave ned signifirantly
gifferent &t # = 0.48 vning IMAT.
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- Conbined teble on the effect of foliar-
spplied fungicides on the severity of
leaf spot disesses of sesses i the 18986
snd 1991 field trisls.

Table

Py
-3

Dimense severity score

Treatment

Dose(g =.1.7/1) 3WAS GHACK THADE

GVASH

Carbendanim 222 1.063 1.26h 1.38h 1 .490h
+ maneh
3.70 1.04 1.

)

Zb 135k 1.3¢b

Mancazeb .04 1.04 1.532b 1.4tk 1.43h

)

.38 1.38b

ek

704 1.02 1.31b
Check G.GO - 1.65 1.3%a .faa 2.24a

Z

éo o

LAD(F=0. 058} ns 011

)

G.249

WAS = Weeks After Sowing

# Mesns followed by the same letbteris)y in the
colunn sre nob significsntly different
st P om 0.0 waing DMRT.
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Table 23 shows the resuits for 185G arnd 1981 field
trisle on mushers of lesves infected and lesves shed per
plant, while Table 24 shows the combined deta of the two
vear results.  The wooebey of discased lesves and the
aomber  of lesves shed per plaat were signdficantly
higheyr in the vosprayed than the sprayed plantes in both
1980 srd 1881, Both concentrations of carbendszim o+
manel and mencoseb redoced the nowber of lesves shed as

weell 885 the momber of disesased legves per plant.

The effects of folisr sprays on wield sod yield
componsntse of sesmpe in 1930 sad 1881 sye shown in
Teliles 25 and 28, respectively. Folisy spplication of
sarhendasin + wanelh at Z.22 sad 370 g a1 71 or
wErcoreb &t H.04 s T .04z 5.1 /1 did not  siponificsatly
aftfect =meed weight pey plant sod per plot, wmamber of
capeules, plapt height, nomber of braoches snd height to

the lemvest caprales of sessne in both 1850 =snd 1881

fieiad trisis.
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Siferd ot feliar-zpplied fungicider o muwber of
fizpeied npaper jFaves and vopber ol Jesvex skEd per plmni,

1962 dipld frig! 1991 field tris}
Mptrer pf femersi Humters pd jezeesd
Tregipeni  [pue Yidn fesd TRedfPland Mith fead ShediPland

15 &d,F2) spndfplent zpuiiplant
Sarizedais

¥ iaﬁb 3:1"2 41'2% ?réﬁ ﬁrf.’ ?fqé‘
El?ﬁ 31?' ?4%h ?l:u ?Q%h
Hareraeh S04 0 7.5% 8.1k Tedb
7.84 I8k 2.0k 8.0k .55
Dhest &4 .2s 14.5s 2.5 12,73
15948=0.401 1.7 2.47 £.23 1.48

————

% ¥epns follewrd by the szee lstleris) in the rolnes are 7wl
eignificently ditderent of F = 8,43 weung PHRT.
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Table 24, Combined table on the effect of foliar-applied
fungicides on rusher of diseased sesame leaves
and number «f leaves shed per plant in  the 1860
and 1981 field trials.

Munmbers of Lesves

e i e e b At S R A S U

Treatment Daselg a.i./1) With leaf spot/plamtd Shed/ Plant

Carbentdanin
+ maneh

o
by
)

&.%b T .64
3.70 5_6b 7.2b
Manconeb 5.04 &.0h 7.5b
7.04 5.6k 7.0b
Chech .00 11_4a 12. 1a

L8D{(¥F=G.08) 1.20 1.8%

e PAAY iR P B Ty T e oty A e 1Y R AL L Lo L SR e SmE imT o e tmE el st e vk ot me i e Uy PO P

* Means followved by the same letter{s) in the
corony ares not smignificantly different
st P = 0.058 nsing DMRT.
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£fzrt of Inlizr-sgalizs hengicidee on vizld end wield romprrenis of
spwnk gyrive the 139% field triz},

Zrak Flni  Hosber Height thinber St Seet

ip w2000 hedghl  of braxches/ iz the lmwrel of rapmiles/ weighdd wmighi/

Trestngsi fre} riand rEpERiE riast Elznt
iz int

- i

Terbentzeix

© waneh 2.3 B4 8.t 852 a8 1.7 KR
LT 884 4.5 42.2 It 2.4 iR
Merrnreh f.44 BER 8t .3 43.7 4.4 2284
ERC R 8.7 4.3 2.5 4.4 2589
Chert 4.4 578 4.5 L3985 ) 7.4 4.1 242.¢
{39 (B=0,051 3 nE f8 (2 = n

rs = wpt signifirssd.



Teble 75, Effert of fplisr-spelied fungirides oo yvield gnd wisld respeoenls of seszes

pring the 1951 field {rizl,

Dpsx 2igrd Hopber deizht Mpsher Seed Sred
(g #-i.71) keight  of beasches! 2z the lomest of tapsnles/ weighl/ weighif
Treatsent el giant ragsale gzt sient  plpt
53 &l
Eerberdzzin
¢ spaek .22 i18BA 7.4 19,7 &t 4.5 JEEL
.7 132.7 5.7 @“.8 82,7 7.5 LA
Kenrpreh I 7.5 ¥7 g2.7 4.9 RELRH
. 187 8.1 3 89.9 8.7 417.0
Shect 8.4 1427 7.2 8.3 723 7.5 et
185 {P=0.85) nE rE rE e 53 ne

zz = not significent.
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4.5 Field Ipvestigetico of the Effect of Ionter- aad
Intes-row Spaciogs oo the Incidence sod Jeverity of

The sffect of  inter- sod iobvea-row  spacings on the
incidence of leaf spot dizsessss of sssooe o the 1894896
and 1951 field trisls are swwarisned in Tabile 27 while
Tabhle 28 vresent combinsd dats for the 2 yvesvs. Inter—
YR aad  intre-rvow  spacings  Rid not significesntly
influence incidence of lesf spot diseases at the early
stages of plant zrowth (3-5 ¥WAS)Y. Hewever, effects of
inter-row spacing beosme signdficsrtly pronconced at 7T
O HWAS in the 1980 fisld triml, sad st 5-3WAS in the 1551
field trisl. Disesss incidense was higher in rclosely
spaced plants. Thus, inter-row spacings of 50 amd 75
e resulted in significently highey incidence of  le=af
spot dimsases thae thet ia pluynts with o speciog of 100
e, Similsrly. closer iotra-row spscings showed higher
digease incidence bubk  the effects were found to  be

stetistically s=igraficant =t 53 WAS in the 18581 £ield

trisl. A decvesnss in inbroa-vew spsciogs from 25 to 15
o significsntly incressed incidience of lesf spot

diseanes,
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Tetde 37, Effert of ivder- wod indre-row srevings In the intidesre of lpei zped
gdiszpres ot werpwe iv (3R0 ped 1990 dield dvisls,

Pizeese incidencel{l)y 1950 fipid {riz]  Disesse inzidesrefi)y 1591 trisd

Spatingiret ke SHAS TRAGT  TREEE GBAG SMAGe TENGE AR

Intervme
¥ 1.2 ERA 4 M3 104 5.7 AR MLk
73 8.2 41,8 9z 7I7e .4 sl 2B 2GR
® 1%.3 6.8 2.4 Bl W 2E8:  M.T: A&
(AR08 ms rE F.22 7 75 £.7% e
ndrg-roe
25 g% 8§:5 7.8 L5 .7 2.3 MRS 1L
¥t 7.5 £4.5 i 754 2.8 #2.5:0 Th.lzh TR.%h
15 b 4.9 TRE 7RG A e TR 822
P il R S R o it 7y T it 4.2 4.8 £.47

BAS = Bezks dier Sewinz

£ eane fplloesd by the spee fetieris] in the wieE rnius sre
et sigpiizzendly gidfersnd 2t £ = 2.2 ssing MAT.



Table 28_ Cowbinsd table on the sffect of inter— snd
intya-row  spacings on the irsidence of  leaf
spot disesses of sesame ta bhe 1980 and 1831
field trials.

TR e et tmm ar tem s e TR ki e S e S S AR et AL LR Ul s TS S P

Dismeasns incidence (%) at:

Spacing{cm} 3WAS GHADH TWADH

SWASH

Intey-vow
100G 111 54 . Th 83.7Tb 66.3b
78 9.0 82 .2a TZ.2a T4 Ba
BG 102 68 . 3a 84 _2a 85 _la
LAD (F=0.06) ns 4.01 5.07 7.01
Intra-row
28 1G.3 58 _.So 65 .80 TL.Th
20 8.9 62 . Hab T4.3sh 76 . 3ab
1h 1G.G &4 _8Ba 7T .0 78.84
LAD(P=0.05) ns §.28 5.68 7_.16

WAS = Weehs After Sowing

¥ Memns fTollowed by the some letteris) in the
same column are not gignificantly differ=nt at
P = 0.05 using DMAT.
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Pahle 28 shows the effect of plant spacing oo peverity
of lesf spot disesses of wsessme tn 15980 and 1991 while
Pable 30 shows the comdined duta of these vesalts. The
effects of intey-row spacings on leaf spot ssysriby were
significant &b g WAS in the 183G field ond at 7-8 WAS
in  1358%1. The effects of intra-TowWw spscings  wWers riot
statistically sigrificesnt doriag the 1980 field trisl.
However, +the snalysis of dats obtainsd In 1831  showed

significant differences in severity of lestf st

dimesses smong latra-row spscings st 9 WAL . Generally,
closer-apsced plants hed higher tenf spot  severity
scoves than widev—speced plexts. The ipteractions

hetwesn inter- snd inbrac-yow SpBUIngs  on jenf spot
severity was sigeificant &b 9 HAS in  1890. Plants
spaced 50 = 20 cw mod 50 x 15 cm had the highest leaf
spot severity. While the plants spaced 100 x» 20 on, srid

75 w 15 om had the Inwent lesf spot severity sSCoTes.

The sffect of plant spscing o roomber of diseased
leaves and romber of lepves shed per wlant in 1980 =nd
1891 ave presented in Talhie 31 while rogbined  dats of
these yesults are shown i Tahle 32. Heither the inter—
aor  the intea-ooew spscings had sigpnificant e=ffects on

thess two pormmeters in 158324,
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Tohle 2. Effert of inter- and inire-rod speringe on the wevErity ol ixal spt
siepaspy of sexape in the 1990 wed 1931 4ielp trizit.

e —— _———

Divesse sevprity sreresifEd {iedd tris} Disesse seeerily srovey 4391 field drizl

e e e e e A e ———— —— -———

fpering (IRl et S¥AS THAE ARASE WA HRS AcE TEMY
Inter-rza

:__
2
L
Ul
-
-
2
o
.
L]
e
o
:
2
e
(TR
"
Lo
. =
o
.
=
b
"n
™
[
.
3
ﬁ.‘

5 187 LA 165 £.9% L4 B4 I O 3 <
£ PRSI B - 1.76 729 a2 1A 1.8%  Z.5de
{3R1P=2.95) it ne =2 £.43 nE 75 2.0 2,22
Intrz-ros
i 1.8 140 £ .54 143 AR .53 1.9
2 1.8 L&D £.73 3:46 144 LAl $.87 .48k
15 1,04 148 145 2,43 .04 LAR 1.78 2.37s
18180 00! g 5 7s 05 i A% o 2,27
{821p=4,05) Intrraction B2 e Geds nE e 5 3

%5 = depts Hiter Saing

¢ Weswz inllpwed by the sk tetigrie} ix the vsse relien TR
aot signidizantly gifferent at 2 © 2,45 exing BRRL



&8

Table 30, Combined table own the effect of inter— snd
intra-row plagt spacings on the severity of
leaf spot diseases of sessme it the 18990 aad
1581 field trials.

Hpease Severity score at:

Specoing (om) 3WAS HWAR THASH

SHRACH.
Ente;:;ew -
160 1.G3 1_40 1_8%b 1.660
76 1.04 1.43 1.€7ab 1.96b
50 1.04 1.46 1_78a 2. 45=%
LED(P=0.058) ns ne G015 0.12
Intra-row
25 1,43 1.4G 1.681b 1.87b
20

Jt

G4

Lk
e
by
[y
=}
5
tan
g
=
2

1

15 1.G64 1.48 1.73= 2.7%48
LEL{(P=0.058) ns ns 0,10 O_20

HWAS = Heehs After Sowing

¥ Measns followed by the ssme letter{s) in the
same colvmn by ot significently different &t
P = 0.08 uaing MRT.



Taklie 2%, Effert wF inter- and dnira-row spasingn oy
ruskey &f  diseseed Yesues apd pumbey  of
igaves shed per plont din 1798 2t 1797 Field
trials,

129 field irizld £991 field tvial

bambere of jesvee: Mumbere of Izgvess

b s i g 5. N s e sy P e eyt s i by b e e o o S

Specing{ts) With lesf Bhed/plant  #ith leef  Ghed/Plant
spats/rlent sputdnlsnt

50 1.9 2.7 11
1 2DEP=5. D5 25 " e e

Intre-row
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Tatle 32. Cowbined table on the effect of dnter ~ asnd
intra—vow spsoings on masher of diseased sessone
lesves snd wombey of lesvyes shed per plant ia
the 1990 snd 1351 field trialis.

Humbers of Leavesk

Spmcing {ow)

With lesf spot/Plant Shed/Plant

Iinter—row
100 8.2b | 7. 4b
75 9.0k §.89ab
50 11.6as 5. 4a
LED(P=0.06) 2586 1.8%
Intra-row
its &.6b : 7.4b
20 g.6b 8_5ah
ih 10, 4a 4. Ts
LD (P=0.G5)

G.8G 1.78

¥ Mesns followed by the ssme letteri{s) in the
same colurm are not significantly different st
P = .05 u=ming DMBPYT.
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However, intra-veow spacings sigoificantly sffected
romuber  of leaves with lesf spot per plant in the 1881,
Decresse in  intre-vow  spacings from 2% to 18 cm
stgntficantliy irncressed nomber of disessed lesves neEY

plant .

The effect of inter— and intra-rew spacing on vield and
yield components of sesame in 1880 and 18291 are
stmarised in  Tablesg 33 and 34 respectively, and the
combined data of these results are presented in Table
35, Inter-raw spacings Jdid not gigaificantly affect
plant height, aomber of branches and height to  the
lowest capsule in both 1880 and 1891, Zeed weight per
rlot was, however, significantly affected by inter-vow
Bracing in the 1980. Increasing inter-row spacings
from 53 to 7H om increased seed weight per plot, but

further incorease to 100 ocm decresased it.

Yarving intra-row spacing significaently affected rmamber
of bramches, seed weipht per plant emd  oomber of
capsules  produced  per plant in the 1880, Increasing

plant spscings generally imcreased number of

.



Fleed fheight Naaber ol fraght to Buesber of  Sped weinhd/  Sesd

Sperisgize! (44 brerches!  the lpwest repsules!  Plant wseizht?
planit repenies  planid init pipiintd
e -
i 1462 H Y e 834 2.4 L)
= $55.9 7.4 E2.% 847 2.2 e
5 1154 5.5 337 192 5 7.8 e
1324220 05} e i3 nE £ x 1557
ntre-roe
% 3.5 .08 322 7205 7.8 718
# 4452 3.0k .5 2,15 5.3 2.4
5 14740 3% F 5% 5 .2 mEH
[3008=4,05} s L.5% b i3 .53 1
L5R(P=4,08) Interariing v e 14,35 rs 153

* Means followed by the same letter(s) in the same
column mre not significantly different at P=0_05
using DMRT.
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Tekle 32 S¥fszt of inter- azg indra-roy spemisse o piels g vasld compoeends
ol seezme Eyring the %90 fisld frisl.

Piand keight Muaber of Zeight dp Meaber 29 Sepd eeinhdf Sesd
Spurina{ce! {s} Brasrhes!  ihe loeesi rapmales!  Flent weaght/
pized rzpEnis plgnt &) nlotfel
Intzr-rea
4% 44,3 6.9 43.8 128,2 bt 84
75 148.2 3.3 5.1 124, 4.5 8850
& 188 % 1.5 38.7 S 138 3584
LaD{P=0 08 w5 o s E5 w5 FE
Inirs-ron
e 1443 11 8.5 $38.¢ 4.2 0.0
2 45,8 23 43.4 15,8 174 8.4
15 143.4 8.7 8.3 1152 13,4 &R: A
LER{P=2 08} 4] ns (it e 3 e

ns =not signifecant.
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Loabived teblr on  the effert of dader- sod indr-roy wpitiszs oo
syeid ang vield comenenis of weseas iR the 1990 end 1991 fipld drizle,

- - ——

Zimt heipkd  Muabey pf Meighi i Meaber of  Zeed wminhd/ Seed

Sreringlee) izz} brancige!  the lnwest  rapEsdes! Plemt wEight!
pienil crpsvle miznt {nl picdi{git
inter-roe
i 1218 6.5 42,2 155,46 15,5 443 6%
78 4035 3.4 B3 882 12,4 54750
% £33 8.4 452 117.9 15,3 EL8 fab
L3R 482005 = ns nE 23 £ 2R
mira-rre
25 8.2 1.7 L 147,48 158 a0
i 134.4 2.3 5.4 1580 5.5 e
£5 13481 %:3 34,5 8140 133 3.8

e i e e 2 -

¥ Means followed by the sane letter(s) in the ssne
column Bre not sigaificaatly diffevent at P=0.05
using DMRT.
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branches =y plant. Thus, inoreasse in intra-row
sprotags frow 19 to 285 om significantly increased nosber
of branches produced per plent. Increasse in  intra-vow
spocings  ales  inorvessed oumber of  capsules st seed
weight pery plant in the 1880 field trisl; bot  iocresse
in plant specings bheyored 20 oo {intre-row) decressed
seed weight per plant tn the 1881 €ield trisl, slthough
the effect wias not gtatisticslly sigroificsat The
interaction betwesn  inter- awd intra-row  spaociags on
ey of capmules prodaced per plant was zignificant in
the 1880 field trizl. Interactioas between inter—vow
gpacings of BO pnd 75 om, and iotre-row speacings of 15,
25 snd 20 om respectively, vielded wore capsules per

rleat than a1l other ioterscticoos.
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The present study has shown that dry hest =zzed treatment
hars significant effects on the incidence of seed-borme
fungi &od bacteris of sesame. Hest trestment st 20°C
for 24 b reduced tnoidences of both sesd-boyne bacteris
snd  fungi. In 3 relobed study, hest trestwent =t 7290

for 7 days sufficiently reduced inoidence of Yaoifosonss
campmstyis  pe., franslacens in severely infested barley
seeds {Bands @i al., 1888). However, complets

eradication of seed-borne infection following heat
treatment has been reporvted by some workers. Berkmortel
{1678 reported that drey heat treatment of TMY infected
vepper at TEYC for & days or 709C for 7 days sffectively
fresd seeds of the pathogen {(Hast snd Stijger, 1887).
Dry theat treatment at T8°C for 2 dayvs eliminated Tobd
from tomato seeds (Oreen % &7, 16887), while heat

~

treptment for 8 davs st 759 or 5 days at  84°C
eliminated {erdiciiiive tricoorpus from tomato seeds
{Tanako =i =i_., 188%). The persistence of both bacterix
and fungi in  the heat-treated =zesame seeds in  the

present study suggests thet they might be  internslly

seed-borne .
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sp. was found to be dominant over
Xaeh b g s campEatris py.  Ssnssl The ratio of

b

grearvence of A o0 pe. =28

iz b that  of

sp. wes shoot LA, Stwilsy findings were yeposrted by
Akpa (18853, He slso ststed that nseither of the

hactevisl tsolates svoked the HE on tobkecoo lesves, &

=zmi however, produced blight symptoms when potted
68 weeks old mesame plants were sprayed with suspension

of the bacterium using an atomizer. The fungi

T M. o g, :
Merirerarprbrm i s flrrpes

5

BL . and

iwe spp. isonlated from the sesds in  this

present study were esrliier weported by others elsevhere
to be pathogenic on sesane (both as seed-borne and soii-
borre fungi) resulting in seed-, seedling- and stem-rots

(&non, 19855; Poole, 1856: Bushi and XKharve, 1578},

ami  in the pressnt astudy aould not be
isclated From gesame sesds using the general purposs
medivm, PDAS. However, attempts nmade st its  isclation
using specialized media, invoelving the incorporation of
sesame lesf extract and carrvot lsaf extract in PDAS also
proved abortive. Similar difficnlties in isolation and

cnlture af O

wx gpp. have been reported by soveral
workers 2. g. Miller (18685, Abdow arnd Cooper (1674), and
Chen &t al_ {1979, The sesd-borne nature of Sorsvesppes

sesaai has, however, been reported previousiy
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by woch eariier workers such se MYMuller snd Terers
(1941}, thashsum {1841, More recently Yt B
Kaberre  (1875) reported the presencs of Oscopsposs
zenani in all four seed samples of sessme tested by kboth

blotter and agar plating methods.

Drvy  hest seed trestment at 809C for 24 b had
significant sdverse effect on seed germination. This
trmpeirment could be dus to the heat intensity. Unekaws
snd  Watensbe (1887) similarly yepovrted rvedoction in
percentage  germinsticon of cuocusber seads drey heste
treated at 70YC for 3 days. Also dry heat treatment of
tomate srd Swpeioss seeds at 80°C and AEYC respectively,
for & dave, adversely affected seed gerwination {(Tanako
ef oxmt 1888, On the other hand, the improvement of

gersinstion by hest trestwent st 70°C for 868 h, in  the
present study, mey be dos to redocetion in the incidence

of sead-boroe wioro-organdsms.

Coontrol funtrested) Bosdn had Towmer pevcentags
germinastion  than trested seeds.  The nigh tnoidence of
seed—  and  seedling-rvots  in seeds from the  conbrol
treatwment wmight have been respoasibile for the obessresd

lowey  percentrge seed gerumination. These rot dilseases
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in the present study sdght not be anoovaected with  the
presence  of M. phasecling, &0 sigesr and Durvaissia osp.

85 earlier repovted by Kushi snd Ehaes (19787,

Glasshoase aspessment of the affect of dry hest seed
trestment alse showed that 30°C for 24 h sdverssly
affected seedling emergencs. In a8 similer work, Reast
aricd Btijzexr {12873 observed delayed ewmevgence and &
reduction in the aomber of seediings switshle  for
further vaising when pepper wes hest-trested at 78%C for
3 days. Tomste seeds trested st 75°C for 8 days or 80°C
far & days slipce sdversely sffected initial growth of
geediings {(Tansko =7 57, 1985y, 1t has been ohserved
in this stody, that wntreated seeds showed lTowrer
vercentages of sesdling emsrgence. This waz ohviously
due  to high incidence of saeed- and szeedling-rots,
providing support for the esarlier results on germination

tests in the laboratory.

Assessment of leaf spot diseass severity at 35 day

I

after scwging indicated that dry hesat seed treatment did

not  significantly affect leaf spot severity of sename
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sesdlings. Vo differsaces in diseape severity between
trestments were chmerved st this stege of growth. Also
shont  length, sten disometer sod root length wers rnot

significantly affecsted by dyv hent seed brestment.

The itncideqace sand geverity of lesf speot disesses in the
Ffield were not significant in the eaviy stages of  plant
growth. However, disesss incidence incressed rvapidly  at
5-7 ¥AS in densely povalsted plots which vesulted in
sigaificant differences bhebtwesn treotaahs, Both
dipease Ilncidence and severity in ssadlings from oeeds
heat-treated st 30°C, 80%C and 709C for 24, 72 and 96 b,
regpectively, were redoced. This redoction in digesse
incidence could be doe to decremse 1o percentsge of
nfected sesds thrt wight have reduced source of
primary inocwlium.  Dry hest treatment bhss  been used on
other orops to redoce incidence of seed-borne diseases
{Tiwmietti sand Garvibaldi, 1984; Sends =7 =&7., 1985,
while wther workers hasve schieved complete ocontrol of

seed-borne infection (nekaws and Wetmnebe, 1837; Taneko
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i &l , 1885). The incidence and severity of leaf spot
diseases, in the present study, varied to some extent
among the cocultivars. Cultivar E8 had the highest

suores of both parasmeters.

Dry heat seed treatment at 9090, 869C and 709C for 24,
72 armxi 96 h, respectively, significantly reduced snumber
of lesves shed per plant, while trestment at 30YC for 72
o oredoced  the nosber of dissased lesves per plant in
cultivar H(IA-205. The significant reduction in  these
parmeeters was  probasiply dus to the reduced dizsase

incidence sad severity.

Dry thest ssed treatment had no significant effects on
vield components i.e. number aof capsules, number of
branches, plant height arnd height +to the lowest
capsules. Dry heat, seed trestment did net also affect
seed yisld ig the field., These resulits  suggest  thaet
effective heat treatment does not have adverse effects

ot vield and yield companents of sessme .

The effects of foliar-applied fungicides were evaluzted
in field experiments. In thiz investigation,. the

incidence srnd severity of lesf spot diseases, mumber
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uf disessed sesape lesves snd nomber of lesves shed per
plant rere the parsmeters used to BHBESE the
effectiveness of  the fungicides. Both osrbendsznim +
meneh  and wencoznch sigoificantly reduced the megnitude
of these parameters. Siwnilsr rvesults were reported by
Urdenats sl Mezzsnl (1876):;  they found that weekly
faliare aprayz of sessme for the control of bacterial
hlight with ooervevit sud difolstan lowsred Blight
incidence. Manconeb wes fouwnd to winimime Slfornssis
Wlight (Abvshan «f &i_, 18763, Fhedfophthors blight
(Vyas, 1881 and Sotryospiaseisz biight  (Vyas and
Shukle, 1877) of sesame . Owronuspors lexf spot of sesawme
was foond to be redused when spraved with sither benowyl
ar  triasyn {(Poswsl  and Missyi, 154885 The diszease
incidence was, howevey, rapid and wore mevers in
unsprayed piots which resulted in high reates of

defoiistion.

Both carbendazim +  mapel and mancozek did net  have
siganificant effect on the yvield and vield components of
SesAme . This obrervation agrees with the findings of
Tologhanshe {18837, who reparted thet there were no
significant differences in mean total fruit yield,

marketahle fruit vield, totsl fruit nunber, wumber  of
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fraits ey wlsnt  angd  average frmitt weight  betwesn
fungicide - trested sgr ploants snd untreated plsnts for

the control of Swroospora leaf spot dizease,

The effects of inter- and intrea-mow sSpacings on the

incidence and severity of leaf spot diseases of sessame

were alsy investigated in the field. Decrease in both
inter- ard intra-row  spacings inoreased diseane
incidence., The increase in  disease tncidence awmong

closely anace plants has been reported previously
{(Vestal eand Beill, 1331; Berger, 1978}, Also Buang and
Hoeg {1680 found thet movre efficient and faster

Roelerotinisg wilt incidence in sunflower ocourred within

close- tharn wide—-speced plants.

This study has shown that disease severities were
aignificantly affected by the Jdifferent inter- and
intra~-row spacings. Bigher disease severity otourred
among  closge- than wide-spaced plants. Close spacings
create  hipgh humidity and high temperature, a ocondition
tTevonrable for foliar disease development {(Berper,
1975). These effects further resulted in significant

defoliation amomg closely spaced vlants.

Close spacings, therefore, favour development snd spresd

of leaf spot disesnses of sesane.
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Bothh  inter— and intra-vow spscings 4id not  have  eny
significaat effect on sesame height arnd height to the
lowest cazpsules. Inoresse in intre-row specings from 15
to 25 owm, however, significently increased nomber  of
brenches produoced ey plant.  Gopts  {(1882) similsrly
reporvted that varving intra-row spscings sffected noumber
af  branches prodoaced pey glent.  In the present  study,
inter-vow spscing of 100 ow and intrs-rvow spacing of 285
o gave the highest nueber of brenches. This could be
due to bthe fact thst under wider spacing the individuml
risnts sre subhiscted to redocsd competition for  spsce,
snil  ratrient, soil wodistore and  right  from their

counterpards .

Varying inter-vow apscings significantly aeffected seed
weight per plot in sesane. Increase in  inter-vow
gpacings from H0 te TH om sigaificantly increased ssed
weight per plobt, but bevond that seed weight declined.
Similarly., dingorease in intre-row spacings from 1h to 20
o increassd seed welight per plot. The distance between
vlants therefore, determines the amount of seed
produced per plot, and since wider plant spacings tend
ta  reduce plant popualation, they hence reduced seed

weight per plot. However Mazzani snd Coba  (1858)



reported that the effect of inter-vow spacings on  yield
of  hranched seasare were more protounced than  intra-row

spacings_

It the present study, increase in  intra-row  spacings
from 15 to Z0 com increased both mmumber of capsules  and
seed weight peyr plant, but inter-vow distance bevyond 50
cem resulted  in reduced nmomber of capsules s well as
seed  weight per plant.  Other workesrs nave gimilarly
showmn that reduction in plant spaciangs or increase in
plant population increases seed yield {(Menon, 1367;
Gerakis and Tsangarakis 18689; Gupta, 1887; Ratung,
18877} . In other wards vield per unit area increases
with increasing plant density until a level iz reached

peyord which there would not be any vield increase.
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6. SRMARY AMD CONCIUGION
This study entailed a two - veasr investigation on
the control of iesf spot diseases of sesame induced by

Y R i aEe 5y . £ e et R P e e gm 2
prrEERtEerE pae . SeRsml and TEeoospors sssasd

o ¥, o L T T, T -1
Farefhopmerres s o8

{

gt Sowsrw. lLeboratory studies were conducte=d to  aosess
the effect of dey hest sesd trestwment on the levels of
seed contamination by ssed-borne paxthogens as well a8
the affect of heat trestoent on seed viakhiiity.
Glasshouse ot experimnents were sles oondoacted ho
determing  the =€fect of dry hest seed Crestuoent  on
seedling smevgence, sesdling vigoor snd seediing  bligot
of sasame sesdlings. Finslly fi=ld trials weETe
conducted in the 183890 and 1891 wet szanons Lo asssess the
effects of dry hest sesd trestment, folisr-spplied
fungicides and inter— ard iobre-row spscings oo l=af
Bpot dimeases of sessne. Disease e idenoe A
severity, rnowmber of dissased lesves angd  leaves shed
were  the oriterisz osed to sssess the effsctivensass of
these wmethods on disesse development and spresd in the

field.

In the laboratory stoedies, it was found that dry  hesat
seed treatment at S0°C for 4 h  in amll the three
cultivars had the lowest incidence in both seed fungi

arxt bacteria. The most dominant and consistent
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jmolmtes in all the heat—trested sud wntrested seeds

WeYe Muopapbomica phasgoling, sp., and
Yamtimmocras  oanpeR i ds TV . s eaad Howevet, the
oerurrence of 3 B0 . s07 - -
Gmpeeeri 1S RIGEF B nd Jurev ~¥s BD. were ot consistent

with the trestment. couwld not bhe

innlated from the needs, Dot spores were detected frowm

reamed itnfected soDome lenves.

The sesd eiskility tests indic&te& that within esch
cultivar, prroentages of geed  viability werse
significaatly erdnoed by hest trestoeat st FaYC for 24
%, But the effect of TO°C for @6 h apparently improved
seed viability. Generally seed visbility was over GO,
Tneidences of seed— and sesdling-rots were coheserved.
However, no bacteria ov fungi were found associated
with +the ongerwinsted seeds heet-trested st 80°C  for

24 h.

Glasshouse pot expoviments showed that 2090 for 24 b
swed  trestment sdversely aftfected seedling emergence.
Ty hest mend trestment howsver, aid aot significently
sffect shoot leagth, stem dismeter and root length as

well ms asssdlicg Blight meverity of sezawme seedlings.
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Field studies condorted  to sssess the effect of dry
hest seed trestwmect on 1esf spot dizesses of  sosone
irdicsted that hest trestwent st a0%¢ 809C and 709C  for
24, 72 and 38 h. respectively, aiznificentiy reduced
dimense inciderce snd severity, sad wumbers of dipensed
lesves sand nonber of lesves shed per plaot ia cultivar

8OA-205 in both the 18920 and 1981 field trisis.

Dry heat seed trestment did oot significantly affect

yield and vield componeats of Sesems.

0f +the foor dry hest temperatares aszsessed  for  the
contral  of lesf spot disessss of sesame, trestment &b
ante  for 24 h schieved the best reduction of disease
incidence and severity. ot unfortunately, & lowey
pevcent  viability compared with the ather treatmenis.
Heat treatment generally failed to eliminate sesd-borne
pathogena and free the orops from leaf  spot diseases.
However, it holds a promising future for the comtral of
leaf srot diseanes af sesame, since it reduced  the
leveln of some disezse paramesters amsessed. Further
inventigation may be reguired on continued manipulations
of temperatures and exposure periods, with a view to
aryiving at a temperature~period combination that could
effectively control disease andd  produce acceeptable

yvields of sessme.
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The s=ffects of foliar-applied foppicides evalusted in
the two-yesr field trials showed that oscbendszio -+
manel at 2.22 znd 3.70 g 8.1./1 end manconeh st 5. .04 and
T G4 g 8. 1i./71 sipnificantly reduoced lesf =spot  disease
incidence snd ssverity as well as  oombers of  disessed
leavers and aumber of lesves shed per plasat compsred with
those of coheck (uneprayed plesoats). However, foliar
application of these fungicides did oot significsntly
affect wisld snd wvield couwponents of  sesams. The
reduction in disesse incidence snd  severity  withoot
significent ifnorease in sessgne yield seswms o suggest
that = low disesse pressues ooourred in the  stady
period, Therefove, sse chemicals srsd same levels may

he tried for severe epidemics.

The investigebios of the effects of inter - snd  Lobre-

row  spaoings on leaf spot dissases of sessme, in 1980

and 1991 field trislis, showsed thet closely svaced plarts

hed sigoificently higher disesse incoidense modd severity
7

a5 well as mombers of disessed leaves zood lesves  shed

pey plant, mostly st the loter stages of plant growvth.
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Increasse iy intrea-Tow sproings  from 15 o 28 owm

significently irereaned reombers ot hranches snd
capsules, and seed weight per plant. hile incresse  in
inter—-rovw  BSpECIOES From 50 to Th oow snereased  owed
weight per vlot, buot further incresse in sSpacing reduced
+t. Both inter— ard Lechree-Toa Spacings i wnot affect
plesnt height sard height to the irmsest capesules. The
effects of intersctions petwesn tnter— sod i rE =T
BpRcings On SOme of these parameters ware foangd to be

gigaificant.

Tater— angd intra-row snacings at 100 end 2B cm,

respectively, were foung o be wnfevourable to tesf spot

digeane deswelopment and spresd . However, vields
abhtatned were lower than those from othey spacings. Ta
obbain relatively high yield and & iow disease

severity., T8 om {inter-vrow) and 200 om  {intyva-rod)

spacings nay he used.
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