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1. BOTANICAL DESCRIPTION

Sesame (Sesamum indicum) has early origin in East Africa and India (Bedigian, 19§5;
Nayar and Mchra, 19701 Tt is an erect, brozdleaf annual crop belongs to Pedaliaccae
plant family

It i perhaps one of the older crops cultivated by man, having been prown 1 the near east
and Alnca for over 3,000 years for cooking and medicinal needs

The ancient attributec near-mystical power Lo sesame. The oil was used in barter since it
would preserve and store in the desert for years

It grows o height o0 20 1o 60" depending on the varicty and the growing conditions
Some varieties are highly branched, while others are un branched

or altermnate (Fig. 1)

The bell shaped while (o
pale rose Howers begin to
develop in the leaf axil
aboul. 38 - 45 days after
planting  with 2 flowers
fstemfday [or sbout 35-40
days

Multiple  flowering s
favored by opposite leaves
Some  wvarieties have 6
flowers/stem/day for 22
days
Fig., I Sescme Planr
Sesamc varieties grown m the U.S. will stop blooming based on heal urits and
availability of moisture and fertility. Higher heat will accelerate mamrity

Int dry weather or under low fertility the plants will stop blooming sooner

Sesame is normally self-pollinated, although cross pollination by insects is common

[Lis highly drought resistant and erows best where cotfon does well

The i 15 a deeply grooved capsule (1 to 3% in lengih) with 8 rows of seed ecach
capsule that contanms 50 o 100 or morc seeds

The seeds mature 4 1o 6 weeks after fertilization

The growih of sesame is indeterminate, thal is, the plant
continues lo produce leaves, flowers and capsules as long
as the weather permils

Maost capsules split open al malurity but indehiscent
capsules will nol. Indehiscent. seamless, and  shatter
resistant lines will not have the seed drop out when the
plant is inverted

Depending on moslure, fertility, variety, and lemperature,
lhe firsl capsule 15 located 1 to 2.5 ft from the ground
Sesame seeds arc small (100,000 or 180,000 per pound of
seeds or 220/g) (Martin et al., 1976) and vary in eolor (Fip.
2) Fig 2. xesame seeds
One thousand seeds weigh about ong ounce
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The hghter colored seeds are considered hizher quality
Seed color is genetically controlled and light-colored sced is praforred for conlectionary
Uas

HISTORY AND OVERVIEW

To day, world production is estimated to be over 15 million acre (6.2 million hectares,
Table 1)

Orver 37% of the world production is in Asia. Most of the production is in India and
Burma (Myanner)

In Asza most of the sesame 13 consumed within 100 miles where it s Frown  singe
lammers grow very small plots for their cxtended tamilies

Advica grows 15% of the world’s sesame, with Sudan, Uganda, and Nigeria being the key
producers

Latin America grows 4% of the total world production m Mexico, Guatemala, and
Venezuela

The U5 wsually imports about 40,000 metric lones annually, mostly from
Cuatemala, Mexico, and India

Sesame ranks eights m the world production of edible oil seeds

I LLS. the acreage of scsame in the late 1990s has varied from 20,000 to 40,000 HErCE,
depending an prices of major agronomic crops, weather outlooks, early scason weather
damage to collon and contract prices [or sesame (which are tied to world prices)

Table 1. World Sesame Production and Imports to the U.S. in 1999

Region/country Production | Productinon Imported to L8,
(ka) OI/T) UT g
Africa
Budan 1,459,000 220,000 1,00}
Uganda 186,000 03.000 Nil
Nigena 155,000 60,000 140
% of Total 29 15 |3
_Agia
India 2,000,000 650,000 72000 R
China 67.700 550,000 350
Burma SO0, 000 186,300 1010
(Myanmar)
%% Tatal 51 57 20
Latin America
Mexicn 58,000 ! 32,700 T, 100
COmatarnala 50,000 . 43,200 11,501
Venuerela 45,000 | 23,500 4,800
Yo Total 2 4 61
World
| 50 countries 1,107,000 | 282,6000 5,810
| Totals 6,228,000 | 2,427,000 38,000 (1.5%)




. Alter production, over 80% of the land is rorated to other crops o reduce potential weed
problems and o extend the biological benefits from sesame production to other CIOPS

* Texas 15 the leading slale m U.S. sesame production with substantial production in
Oklahorna. Nominal acreage is planted in Arkansas and Missouri

. The majority ol U.S. sesame 18 pgrown under natural ramfall; 10% or less receives
supplemental irrigation '

. U5, yields range from 400 to 1,200 Ibs per acre and affecled by length of growing
season, rainfall, weather, and plant stand

. Yields are substantially agher 1n other conntries where sesame is a primary crop and the
small hand-tended receive substantial rainlall and is hand harvested. The U.S. record for
expenimental yield was 2,300 Ib per acre in fizlds near Yuma, Arizona

o For years the 113, was totally dependent on nmported sesame seed, since harvesting was
labor ntensive. Similar (o soybeans, sesame became commercially [easible in the 1.8,
afler shatter-resistant genotypes were developed, whick made combine harvesting
praclical

® Cicnetic advances over the past ten years have produced superior lines with both single
sternmned (uniculm), branched sternmed and shattering resistant hnes

s ' Presently ULS. production 13 about 40,000 acres and is based primarily in Texus and
Oklahoma

» The crop responds to 30 1b of nitrogen per acre, which enhance seed production and
capsule I

s Affer production, over 80% of the Jand 35 rotated to other erops to rednce potential weed
problems and to extend the biological benelits from sesame production Lo other crops

= Texas is the leading state m U5, sesame production with substantial production in
Olcdlahoma

»  Production in the U5, during 1950 and 1960 was hampered by cxcessive shailering
Problems. However, the shattering resistant types of sesame available to producers today
greatly reduce these losses

=  Diseases and insecl problems appear minimal and relatively dry summer weather makes
sesame production possible

[Tl. USES

® Sesame o1l is considered as “gueen” of vepetable oil. Seeds have 50% oil and 25%
prolem snd are used in bakng, candy making. It is also used in pmnts, soaps, cosmctics,
perfumes, phanmaceuticals. and insecticides

- The outstanding characteristics of sesame oil is its stabilily and keeping quality as well as
resistancs ta rancidity

® The oil contains about 47% oleic and 39% linoleic acid

® Sesamc 01l and foods fricd in scsame o1l have a long shelf life because the oil containg an
antioxidant called sesamol

= Sesame meal, lefl after the oil is pressed from the seed, Is an cxcellent high —protem (34
to 30%) feed for poultry and livestock

. Im most areas of the world, sesame 18 produced for its cooking o1l and other direct food
uses, with some direct consumption of the seed



. In the L.5. sesame sced is primarily used as a confectionary lopping, in haked poods, or
as & condiment

" sesame sesd imparts unigque taste and lextured featurcs when inchuded with baked
products

® sesame 18 rich in caleium and high in antioxidants and other healthful features

| SESAME ANTIOXIDANTS
v Scsame has traditionally been valued as a health food throughout Asia and Middle East
v It is described in the ancient medical texis of India and China for preserving preventing
health disease, and promaoting general well being
¥ Sesame is rich in natural antioxidant or lipnans, which are boih oil and water- soluble
Fhese antioxidant compounds preserve the stability of sesame and oil
¥ lurthermore, they are biologically active and provide a variety benefits upon Ingreslion
These compounds are being  imvestigated 1n both animal and kuman clinical
studies as potential industrial antioxidants and nutraceutical and pharmaceutical
mgredients (Namiki, 1993)
¥ The biological functions of sesame lignans Anlioxidanl conteat in sesame may he
enthanced through traditional ¢rop breeding -
v Sesame breeding programs in the 1.8, Korea, China, Thailand, and Japan
consider antioxidanls as ome of the selection fictors i the development of new
varictics for the fithure
v Researchers have found sesame reduces nematode populations

1V, ENVIRONMENTAL REQUIREMENT

A. CLIMATE
¥’ Commercial varieties of sesame requite 90 to 120 days. Daytime temperatures of 77 to 80°F
are eprimal, below 68" growth are reduced, and at 50°F germination and growth are inhibited
v Sesame 18 very drought tolerant due in part to an excessive rool system. However, it requires
adequale moisture for germination and early growth and a minimurm rainfall of 20 to 26" per
season 18 necessary for reasonable yields
v' Moisture levels before planting and flowsring have the ereatest impact on vield
v Sesame is intolerant of water-lopeing
v' Rainfall late in the season prolongs growth and increase shatlering losses
v Wind can cause shattering at harvest and is cited as one reason for the failure of commercial
sesame production in France
¥ Initiation of flowering is sensitive to photoperiod and varics among varielics
¥ The oil conten of the sced tends to increase wilh increasad photoperiod. Because protein
conlent and oil are inversely proportional, seed with an increased oil content has a decreased
protein content
B. S01L
v Segame s adaptable 1o many soil types, but thrives best on welldramed, fortile soils or
medium texture




v Sesame prefers neutral to slightly alkaline pH. with moderate fertility, The optimum pH for
growth ranges from 2.4 10 6.7

¥ Sesame has a very low salt wolerance and can not tolerate wet conditions

V. CULTURAL PRACTICES
A. SEEDBED PREPARATION

v Scsame requires a warm, moist, weed-free secdbed. Good drainage is important, hecause the
plant is extremely susceptiole to water logging at any stage of crowth

v’ Since sesame is planted late, several generations of weeds can be killed by repeared shallow
tillage befbre planting

v Medium textured soils are most favorable, Sesame dees not like heav y clay soils or irigation
warer containimg high concentration of sall
v Rased beds are preferred to allow for good soil moisture while providiog a method of keeping
the maisture off the stems
¥ Generally the seed bed preparation used for cotton is satisfactory for sesame
¥ Scsame seeds need o be planied into good moisture and covered slallow. However, very
limited success have occurred from waterimg up (furrow irrigation or pivot) )
¥'Seed should be cleansd thoroughly and treated with onc ounce of 75% Captan per 100 b of
seed to preven! damping olf. This ireatment 15 especially important for non shattering varicties.
Because the seeds of the non shattering varieties spend more time in the soil before
zermination, they need more protection from fungal pathogens in the suil
v Always plant pure seeds of the same varieties and type. Mixing varietics results in stands
uneven heipht maturity and seed guality
B. Planting Date:
#  Planting 12 the most critical aspect of growing sesame
¥ A pood rule of thumb is not 1o plant until at least a menth after the last killing frost in the
spring. However, soil temperature 13 a betler mdicalor of when to plant. For good germiination
plant after the soil temperature at the 8" depth at 8:00 a.m. averages 68°F for ton davs. Do nat
plant until all danger of cool weather is past
¥ In general sesame is planded 2 to 3 weeks later than cotton or grain sorghum
¥ In arcas with long growing season and adequate summer rainfall or irrigarion water, plant
sesame in Junc or July
v" A [armer can do nothing to improve yield on poor stands cxeept replant
¥ Tn dry land production it is highly recommended that 15 to 50 gallons of water per acre be
placed in the seed line to help msure unifonn cmergence in irregular soils
¥ Tf goil moisture 18 high, the gallons of warer per acre in the seed lines has been successfully
lowered to 10 gallons of waler per acre )
C. Row spacing
¥ A row spacing of 27 to 40 has shown o be adequate for seszme production
v Seldom is a drill used in l'exas for planting purpose because of difficulty in ectting a stand
and having cnough moisturc
v In Oklahoma where praducers are using modern drill with depth bands, thowsands of acres
have been success[ully planwed




v Problems with marginal moisture and drill withoul depth control are still a concern

v To get the desired distance drill rows that farmers will need o plug off portions of the
planting unit

£, Seodling Bate

v Sesame seed is small and has less energy than larser seeded crop

v Sesame can be sceded with a row crop planter equipped with vegetable planter hoxes

v Populations ol 250,000 to 300,000 planis/acre in 18 to 307 rows have aiven the highes! vields

v This is about | Thfacre for 307 in rows

v" Depth of plamting varies with soil tvpe and soil woisture from 1 o 27

v Uniform depth and seed rate are essential for stand establishment resulling in maximum yicld

¥" The planting vate should be increased i1 lhe seads are;

— planted deep
soil moisture 15 limited
soil lemperature 1s cool
- so1l 15 compacted, cloddy, or trash
v The plantiog rate should be reduced:
—seed beds are well prepared
—have adeguate soil moistar:

v Lift off packer wheels from planting line or put as little pressure on as possible

v’ Sesame seeds are loo weak to break through much crust even a light one

v Seralching sometimes helps it timing is right

v Most of the time with a crust, a replant is required

E. VARIETIES AND GROWTH FEATURES

v Until 1983, sesame production in the U.S. cenlered around shattering typs varietios such as
*Baco” which produced lateral branches with numercus dehiscent pods which split open near
maturity

v' These shattering types were the only practical lines for commercial production since seed
yields were 50% higher than those of non-shattering experimental lines

v These dehiscent lines were typically hand-cut or harvasted with a binder and shocked for field
drying before threshing

v Labor requirements and weather uncertainties precluded practical commercial production in
the LS.

v Iligher vielding shatter resistant varictics, such as (Sesaco} ‘S-17°, ‘8-23", “8-24", *8-25, and
others with umgue agronomic featires were developed afler years of hreeding and selsction
by Deral G, Langham

¥" These varieties produces superior viclds and are well adapled for mechanized harvest

¥ The crop may be cut with swather, allowed to field dry for two to three weeks, and then
picked up with a combine header to be threshed or the crop may be harvested dircetly with a
combine

v The high il content and fragile seed coal require careful combine scttings 1o avoid damage

¥ In the southwestern U5, plants mature in 95 to 110 days and may be planted well afler the
usual planting dates for colton

¥ 'The plant produccs a deep tap root which nimproves soil propertics and water penctration




¥ Over 85% of U8, sesame is rotated annually with cotton and olher crops

" In some years, sesame cen be planted immediately afler barvesting wheat and wilh some early
harvests ol sesame. wheat can be planted in the [all )

v Besame varicties vary in determinate growth habit but defoliate naturally well belore a killing
frast

v Harvest aid chemicals are not cssenlial for timely harvest

v Tn subsequent rotational crops, volunteer scsame is easily controlled with mechanical,
cultural, and herbicidal practices

v Sesame produces about one-third as much as sorghum under ideal conditioms. However, it
produces more lhan one-third as much as sorghum under peor growing conditions
v’ Another method of estimaling sesame vields before planting is base on the fact thal sesane
produces approximately the same number of pounds ol seed &5 cotton
¥ Shattering sesame for the homozygous indehiscent gene discovered by Derald. (. Langham in
1943
7 Another type of closed sesame discovervd gene discovered by Derald G. Langham in 1936
and 15 homzygous lor Lhe seamless gene
v The two types of non-shattering gene prevent the capsule from opening at dry down
v" In the later years, modified genes were added thal ullowed commercial sesame o open
slightly
v The indelnscent and seamless genes were abandoned for commercial sesame because even
with the slight capsule opening, it was too difficult o get the seed out in the combine with
extensive damage
v For instance, if cotton makes a bale/acre (1.350 b of lint and sesdfacre), sosame would malke
aboul 825 1b ol scedfacre under the same conditions
¥ From 1998-2001, sesame viclds ranged from 300 to 1,200 Th/acrs in dry land acreage and 800
to 1,700Ib/acre in sermi-irmigatedfimgated production
' There is a great diversity within the several hundred varietics ol sesame, However, the sesame
varieties are usually divided mto two types: Shattering and non shattering
v’ Shettering varieties- grown in the U.S. have been produced from the variety Kansag 10, or K
10
v The seeds of this un hranched variety have high oil content over 50% but their biller flavor
Lisnats therr value on the whole-sced murkel
¥’ Some shatiering varieties grown in the 1.S. include: Margo, Oro, Blanco, Dulce, and Ambia
¥ Naon shattering variaties: have hsen developed to allow mechanical harvesting, Though these
virielies usually contain somewhal less than 50% oil, their seed is used for oil production enly.
Some non shattering varictics include: Baco, Palema, UCR3, SW-16 and SW-17
v’ Mechamcal harvesting is more successful with varietics thal have minimal branching and =
height from the soil surface to the first capsule of abeut 127
I, Seedling Establishment
¥ Sesame grows slowly at first and does not compete well with weeds
¥ Cultivate sesarme 1o control weeds before rapid growth begins at 4 1o 5 weeks after emergence
(zeedling height zbout 3 to 4 inches)
v’ Early cultivation causes seedlings to srow faster, possibly becanse of improved soil seration
v" If the soil becomes compacted by execssive rain, cultlvation may be needed to zerate the soil
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v" Sasame plant color change fram vellowish o sreen has been noted by several producers after
plowing compacted soils, some indieated thal eolor chanse was visible within six hours

v Areas with adequate rainfall for the production of dry land sorghum or cotton usually have
cnongh moistare for sesame production

v Highest yields of sesame reported in the L.8. have been [rom experiments grown with
irrizetion in desert areas

¥ Sesame uses approximalcly 50% less water than cotton, 66% loss water that grain sorghum
and 75% less watar than corn

¥ Stand establishrnent is the bigeest challenge in profitable production of sesame

v Since scedlings lack the emergence vigor of larger-seeded agronomic crops, soil ersting can
be a severe problems in stand cstablishment

v Seed bed preparation and shallow seed placement are essential to enhance SIHETHLNCE

v Seedlings are vulnerable to carly-scason weather adversities

v" Rainfall or irdigation right after planting wsually causes soil crusting and hamper seedling
CIMETEENCE

G. LENG TH OF GROWING SEASON

¥ Sesame is a long scason crop, laking about 125 to 135 days from planting to maturity

v Sesame i3 of tropical origin, it performs best in arcas where temperature remains high
throughoul the growing season

¥ Sced do not germinate well when soil temperamre are below 70°F

v Plant growth 1s retarded by cool temperatare after the stand is established

v" Growih and fruiting arc favored with average daily temperature in the range of 86 to 92"F

v Early literature indicated that capsule set 1s usually poor when temperatures exceed 10570
Fertility requireinents for agsame are similar to millet;

H. FEERTILITY AND LIME REQUIREMENTS

¥ R0 1b N, 20 Ib 105 and 20 Ib K0 and per acre

v" The N recommendation is for soils with less than 2% organic matter. Reduce the N to 60
Ibfacee for soil with 2% to 5% organic matter and 40 lb/acre il the soil has more than $%
orgamc malter

v" The P205 and K-0 recommendations are for soil festing in the “optimum” range

v The P:OS5 and K;0 and up to half of the recommended N could be applied in a band alongside
the row at planting if desired

v A pH of 5.6 or above 15 satisfactory

¥ There is not likely to be a “starter” effect, however, if the crop is planted afier soil femperature
reaches 70°F as recommended. Sesamne s not 4 poor-land crop

v' Applying a balanced commercial fertilizer at planting time is required for satisfactory
production om soils of low to moderate fertility

v Fertilizer rates and ratios are similar to those recommended for collon on the same seil

v Side dressing with nitrogen bearing fertilizer may be necessary when growing plants are
unthrifly and light green in color

v Sesamie will require approximately 40 to 80 Ibfacre on irtigated nroduction and 25 to 60 lbs
ol nitrogen‘acre on dry land production

v A large amount of the ritrogen is taken hy rthe plant during (lowenng and the crop responds
well to foliar feeding

11



v Apply phosphorous and potash acoording (o Lhe soil test. High phosphorous levels in saline
soils may decrease serame vicld

Table 2. Nitrogen Requirement of Sesame Based on Available Moisture

Rainfall and Irrigation Pounds of Nitrogen need/acre
Dry land < 28" of rainfall in sl profile | 25— 35 units of N
Dry land = 27" of mmfall in soil profile 30 — 60 units of N

| Il irrigation, 127 additional water applied | G0 - B0 umls of W

| Lo fell soil profile

Lbaml irrigation, 6 — 87 of additional water | 40 — 60 units ol N
applicd to full soil

1. Water-Trrigation

v Qesame iv ons of the most drought tolerunt crops in the world and should do well in areas of
16 to 18 of annual precipitation

¥ 1L will respond to rmgation if applied properly

¥ It prafers fast, light irrigation (i.e., short runs or some slope)

v’ Eixcessive moisture is not beneficial and extended perinds of rainfall and/or high humidity
may cause leaf diseases

v’ Plants standing in water for mere than a few hours mav be killed
v Watering should be disconlinued when £ owering stops (70-80 days depending on variety)
v Ifa dry period occurs prior to planting plan on heavy pre-irrigation

v’ Follow with next irrigation 4 5 weeks later {walcring up or watering back Lo help a poor
stand seldom works). 1'wo to three additional mrigation may he needed

v Application should be made every 7 1o 12 days unless there is rain
¥ When the plant show lea? drop by 2:00 PM, the sesame will benefit from an application of
water In the next few days (dependmz on soil texture)

VI, PEST MANAGEMENT
PEST PROBLEMS
v’ Several pests attack sesame with potential to limit economie production

¥ Some ol these pusls cause moderate to severe yicld losses while others have heen noted in the
1.5, but are not severe problems

v However, some of lhese pests may help circumvent problems later a3 sesame production
cxpands in the TLS.

v Historically, crop pests cause only normal damage in the each years of production bul become
more serious since pest papulations tend to increase as crop acreage expands

v No pesticides are labeled lor sesame production m the U.S.

v’ Seszme 18 4 minor crop in the LIS agriculiure and agricultural chemical companics cannot
Justify developing new pesticides lor small acreage crops

v However, a special prograr known as “IR-1 Minor Crop Pesticide Clearance Project” works
with fand granl universities, commedity groups, chemical registrants US EPA, USDA. and
others to obtain vesthicide tolerances and labels

12



1.0. WEED OVERVIEW

v
v

o

.
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Annual and perennial weeds are the most troublesome of all pests in 11.S, production

Weed control 1s essential to oblaim good stands, reduce compelition, and uvoid
quality/contamination problems

Cultural controls are ulilized to the maximum cxtent

Sinee sesame 18 grown 1n rotation, chemical weed control in other crop helps reduce weed
problems in sesame

ar example, “vellow™ herbicides, such as trifluralinTreflan qud pendimethalin/Prowl, and
post emergence liwibicides such as glyphosateRoundup in cotton help reduce trenhlesome
weeds when sesame 1s planted the following year

Another cultoral practice is to prepare land for planting, let weeds germinate afler a rain. and
then harmrow hghlly or apply glyplosale lo kill weeds that may emerpe hefore planting
sesame

Presently there are no herbicides labeled for use n domestically produced sesame. However,
weeds cause bwo problems in sesame: 1) woeds adversely impact sesume vields and 2y at
harvesl, weeds seeds contaminate sesame and are difficult {o remove when processin g the
crop

1. COMPETITIVE WEEDS

% RK

Early-season weeds significantly reduce sesamc vields. Afrer planting, sesame iz not, highly
competitive with weeds

Anmual weeds create a shade canopy and mrercept sunlight above the crop

Weads have extensive root svslems and extract moisture al the sacrifice of sesame soed
production

Even meoderate infestation of annual weads roduce sesame seed yields by 20 o 60%. As
much as 0000 acres of sesame have been discarded in some vears because  of weed
infestation

The availability of a sml-applied herbicide is extremely important in reducing weed seadlings
when the crop is getting established

sesame typically grows 3 to 6 1 tall which creates a shade canopy and due to its height
acdvantage, suppresses late scason weeds

Anmial grasses, such as Texas panicum, southem crabgrass, and broad leaf signal grass
grow faster than sesame under the warm, moist conditions commoanly found at planting time
This increased compeliion for moistare and nutrients can results in a substantial reduction in
sesame growth and yield

Some weeds, such as Palmer amaranth and other pigweed species, may grow as twll or taller
than sesame. This carly-season height advantase of some hroadleaf weeds serionzly reduces
crop yiclds and interferes with mechanical harvesting

The most competitive sonual weeds that cause the greatest yield losses include pigweed or
‘Carcloss woeed’, cocklebur, anmual sunflower, moming plory, and others. ['he presence ol
weeds at harvest increases the melsture content i seed and cause slomge probloms.
Perennial weeds pose unigue problems in scsame since these weeds have estahlishad oot
systems and are more competitive than the :imnual weeds

Perennial weeds commaonly found n sesume are similar to those that are most prevalent in
cotton, peanuts, and sorghum



v With the use of glyphosate for perennial weed control in Roundup-Ready cotton, these weeds
commionly occur in isolated areas within ticlds rather than field-wide infastation

v Tillage is not particularly effective due Lo the rool system and growth johnsonerass, silverleat
mghishade *whileweed’, and bermudagrass

v" Broadleaf weeds can also be competitive early in the season due to their fust orowih. Some
have reported pigweed, devil’s claw, and silver leaf nighishade have died while sesame has
survived

v" Some farmers have reported that sesame has suppressed silver leaf mightshade

1.2. WEED CONTROL
Because of their slow eatly growth, sesame plants are poor competitors against weads. Selec:
ficlds with low wead densitics
{1) Mechancal:
+ Cultivate sesame fields early and as ¢lose to the rows as possible
¥ Shallow cultivations i3 recommended, because the fing, fibrous roots otow close to the
surface and are easily damaged
v Early cullivalion causes seedlings o grow faster, possibly as a result of nproved soil
aeration
¥ Cultivate only s necessury lo control weeds
{11). Chemical:
v Pre crerpence herbicides alachlor (Lasso) and Trifluralin (Treflan) have been used
suceessfully for weed contrel in sesame
v (irowers should check current labels for use ol these or other producis m their growing area

1.3. Major weeds and their control

v" Herbicides, such as trifluralin (I'reflan) are commonly used and incorporated prior to planting

¥ Rales of 0.75 atfacre, 0.50 av'acre, and 0.35 aifacre are recomunended for trifluralin on clay,
silt, and sandy-loam =oils, respectively ’

v" Shallow cultivation may be an acceptable method of weed control

v Several shallow tillage operations kill early germinating weeds before planting, with betwecn-
the-row cultivation afier emeroence

¥" Keep field as clean as possible of Johnson grass, wild cucwmber, sunflower, and around
cherry

v These seeds are difficull 1o ¢lean oul of scsame. Sesame delivered wilh Lthese seeds are subject
to price disconnts

¥ Sesame is very sensitive Lo herbicide bands in cool or wet weather

¥ Sesame olerutes Dual, lusilade, Poust, select and some Prowl Treflan

v Sesame does not tolerate Atrazine, Caparol, Paraquate, Pursuit, Roundup, Cadre, and 2-4D. In
soms years sesame can follow Cadre in peanuts, but in dry years there has been carrv-over
effects on scsame. There have been maxed resalts with  whest herbicides such as ;";mbm',
Cilzen, Ally, Finesse, and Assert.

¥ Some farmers have planted afier using these herbicides with results ranging from little elfect
to complete eradication of sesame
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4. CROP CONTAMINATION BY WEED SEEDS

While weeds cause yield reductions m nearly all crops, an additional problem is craated in
segame by eross contamination from weeds sced al harvest

One of the desirable lealures ol sesame 15 Lthe allractiveness of the seed on cansumer products
The presence of weed seed creates a contamination problem that Is nut sccepiable in the
bakmg and consnmer product industry

Fer example, a single lohnson grass seed or any black object mixed with scsarne seed is
quickly mistaken lor matl, excrefa

1listorically, sesame from foreign countries has had problern with rat and insect, excreta
Food processors contimually inspect lor any signs of ete —like malenals on baked goods and
other products

Sesamne seed contaminated with weed seed is purchased at a discount price, based on the type
and the level of conlamnation. Tn some vears, 20% of the field-run sesame samples nst be
discounted to off-set extra expense and losses lncurred by weed seed contamination. When
weed seeds are smmlar in size and density to sesame seed, exira processing is required to
remove the contaminants

Viost weed seed und other foreign matler can be removed by mechanical screcning and
rravity/density and air separanon. Pigweed secd are also small, dark and mistaken as
undesirable forcign matter

When weed seed is similar to the crop sced, these separation processes are less offective or
may require addilional steps or slower processing for removal

Onality standards for whole sesame seed arc higher than for seeds of other crops which re
ground or milled 1o produce Nour

Some of the most common weed contaminates of sesume iclude johnsongrass, kochia, wild
cucumber, and sunflower, and plus nightshaeds

Johnson grass is the leading source of contamination since the seads are similar in shape and
si7e to sesamme and shatler easily at harvesl

Until recently, the perennial grass was diflicult tw control in crop land. However, several soil
applied herbicides used m other will conlrol johnzon prags seedlings

The widespread use of glyphosate in roundup Ready cotlon has helped to reduce johnson
grass when sesame 15 grown lhe following vear

Johnson prass is a greater problem when sesame is planted aller com or sorghum, since this
grassv woed 15 morce prevalent m these crops

Additionally johnson grass seed may be separated in the washing or dehulling process

Dark sced that escapes all the above cleaning processes can be removed with sorters
However, the presence dark weed seed in ficld-mun sesame adds to cost, slow down
processing, and credles quality coneerns

Kochia 15 a robust, annual broadleaf which grows 4 lo 6 ft tall and is commanly found
throughout the Great Mlams states

Kochia 1s highly competitive, interferes with meehanical harvesting, and produces bodaciaus
quantities of seed which can conlaminale sesame

Kochia is provalent in untilled or waste ereas around {1elds bul can be controlled by several
heraicides cleared for use in other crops

Weed contrel by sanitation, crop rotalion, or avoidance strategics are commonly practiced (o
reduce kochia inlestation in crop land

HASS
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1.5.TILLAGE

¥ Tillage is practiced in 50% or more of the crop. Most srowers cultivate one or two times and =
portion of the acreage is hand hoed. Sweep cultivalors, rotary hocs, snd othes umplements
break crushed soil and kill weeds betwecn the rows

v However, early-genson surmmer annual weeds such as pigweed must be controlled in the e
row to reduce crop losses

v Onee sesame 15 cstablished, cullivators can be used 1o irew soil irto the tow Lo cover small
weeads

v Cultivation can also control carly Nushes of waads after imi gation or rains but crop herght
limits tillage late

v Tillage cannot be practiced when sesame 13 drill-seeded in 12 inch rows

1.6. HERBICIDE DEVELOPMENT

v' Several herbicides have been evaluated n sesame but thers are no federally registersd
herbicides for sesame in the LS.

v" Herbicides trials have been conducied at Youakaum, Texas, to identify possible chemicals that
could be labelzd with 1S, EPA

v' Some history and background on herbicides studies is appropriata.  In test plots, “yellow
herbicides™, such as influralin ( Treflan) er pendimethalin (Prowl) have controlled weeds when
meorporaled lightly ot planting, However, when trifluralin or pendimethalin have been
incorporated to normal depths in soil tor peanut or colton production, severe stand reductions
have been noted m scsame

+ A federally —approved herbicide is important for the expansion of scsame in the 1S,

¢ Ticld énd lab residuc studies were initiated m 2000 through  the TR-4 propram 1o establish a
tolerance for metolachor (Dual) and clethodim (Select)

¥ However, (hese chemicals are nol registered and should not be applied in sesame until clearcd
by the L5, EPA

v" Residue frials are vnder way, which involve field work {at Weslaco), sample preparation (at
Collepe Station), chemical analysis and fulfillment of regulatory provision

" This work i5 conducted on complex Good Laboratory Practice standards defined by the 11.8.
EPA to assure quality and confidence in the data in the multi-step process

¢ This work with metolachlor and clethodim 1s coordinated with the repistrants and U8, EPA (o
gam a lederal label for use in sesame in the ULS.

v Metolachlor was selecied as the sml-applied herhicide sinee 1l has controlled small-seeded
annual grasses and broadleaf weeds i research plots al 1.5 to 2.0 1b (a.i) per acre without
damaging the shallow-seed crop

v~ Since additional weeds problems occur atier the crop is planned, a post emergence herbicide
would be extremely useful for growers

¢ Clethodin (select) has been labeled for use in cotton and peanut and 15 very effective on
several annual and perennial grasses (such as jehnsongrass). Clethadnnm 1s more effective far
IR-4 program. Nong of these herbieides are currently labeled for use mn sesame and should
not be used until federal appraves are granted
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Table 3.  Summary of Weeds with Implications for Sesame Production in
the Southern Western ULS.

Pest Scicntific Name Impacts/Comments ]
Weeds-annual broadleaf | _ |
Annual sunflower Heiltanthus spp. Early-season competition,
| mechanical haryest
Kochia Kochia scopuria Yizld reduction. i
mechanical harvest, sced
contammarion
Mommgglory fpomoca sop. Lurly-season compelition,
| mechanieal harvest
Pigweed (careless weed) Amearanthuy spp. Yigld reduction,
mechanical harvest, seed
ool ™ comtamination
@ ld cucumber Enchiocystis lohata Seed conlamination
Annual Grasses

Broadleaf signalgrass Brachiario platvphylla Early —scason competition
Southemn crabgrass Digitaria ciliavis Early —seasom competition

| ‘l'exas panicum FPuanicion texanum Early-season competition

| Perennial Weeds

| Bermudagrass Cynodon dactylon Yield reduction

| Johmsongrass Sowrehum kalepense Yield reduction, severe

! secd conlamination '

| Silver nighishade Solonum elacognifodium Yield reduction 1

2. 0. DISEASES OVERVIEW:

v Several pathogens altack sesamie and can impose severe ecottomic losses

¥ Plants discases arc nol a sigmificant problem since sesame is a relatively new crop on limited
Acreage m the TS,

¥ However, as acrcage and production incleases, diseuse problem will become more prevalent
and will need to be considered in future production and research programs

¥ There are many Mungicides cleared for use in sesame

v The American Phytopatholigical Sociely maintains an inventory of plint disease (Farr et al.
1989} and inclades records of pathogens observed on sesame

¥ Discases of sesame ineclude several [ungal leaf spots, bacterial leaf blight, Fusarium wilt, stem
and crown 1013, and incidence of Phytophthara root rol ("1able 4)




2.1. DISEASES AND THEIR CONTROL

v The most common dizeases are leaf spot, leaf and stem blighl, Fusarum will, charcoal rol, and
root rot

v Some of the disease organism are carried on the seed. It Is advisable to use disease-tree sced
and treat it with a fungicide before planting

2.2, SOHL-BORN PATHOGENS

v Genetically pure seed is produced, screened, and maintainzd for planting purposes but is not
treated with & prolective funmeide since treated seed cannot be used for other purposes

v Presently seedling diseases are minor since sesame is usually plantad in warm soils

v" Breeders are developing sesame lhat will germinate at lower lemperature, but carly planting
may increasa sesdhng diseases

2.3. FUSARIUM WILT

+ luzarinm will has been noted in Georgia and Texas.

v Rhizoctonia spp. wias abserved on sesame in North Carohna,

v Both of these pathogens can atlack scedlings, cause damping off, reduce crop stands in cool

wer sails, and may attack the crop late in the growing season

Sesame seedlings may emerge but seedling diseases may reduce stands 70 to 90%

Some variefics are very susceptible to Fusarium but breeding lines have shown some

resistance

¥ Fusanium may canse B0% yicld loss with susceplible varieties

+ After sesame seedlings are estabhished, rool damage can occur from IHelminthosporium
sesany and Thiglaviopsis basicola

¥ These pathogens mfecl the vascular system and can reduce stands and cause premalure desth

¥ Acrial stem rot is present in Texas and probably persists in the southwestern state as well

2. 4. VERTICTLLIUM WILT

v' A major pest has occurred on sesame in Now Mexico and al higher clevations in Texas

¥ This pathogens is commonly preszrt in slightly acid to alkaline cotton field
In some years @ Verticilhum will resulted in plant losses in sesame variety trials at Lubbock
but did not appreciably aflzct yields (Brigham snd Young, 1983)

v [n western or semi-arid areas, verticilliwm wilt could be severe diseases in future years

¥ Crop rotations and sanitation are important control strategics

2.5. PHYTOPHTORA ROOT AND CROWN ROT

v’ They can be a serious disease problam in sesame

¥ Tnfestation start in the root, spread to the crown area and move inta the lower stern

v’ The fungus is soil-born and moves with surface water

v Phytophicra reol rot is commen in pepper and lomalo ficld and could Lesome a significant
prablem when sesame 18 grown in Totation

R

v Phylophtora root rot is far more severe when scsame is planted two or more vears in the same
field but lower when the plots are continually rozated to new land cach year

¥ Trials with mumerous fungeides and fumigants did not suppress Phylophlora root rot in
aesame, which can result in a 10% yield loss with susceptible varicties

1%



2. 6. FOLIAR DISEASES
v Several lcafspot pathopens, including Alternaria sesame, ercoscplora  sesame, and
Czrcospora scsaml, have been reporled on scsame. They can be a serivuy disense problem in
segame in Florida , Greorgia, Missizsippr, North Careling, and South Carelina
¥ Bacteria Leaf spot did not cause vield loss but could be a problem in periods of high rainfall
¥ 1eaf spot organisms cause spolling on leaves and progresses ta destroy leal lssue
v Leaf blight was nofed on sesame plants in Mississippi. Leal blight appears as a scorched
blotch on the leal surface and appear very quickly
v Bacterial leafl blight may occur after rain or irrigation splashes soil on leaves and leaf
surfaces are wel Tor two hours or longer
v If leal blight is a potential problem, the management of imgation warer or scheduling may
he advisable as alternative means to reduce the fungus
v Powdery mildew was noted in the Winter Garden late in the scason on the more delerminale
types but did not severely limit yields
2. 7. NEMATODES
v Sesame has a deep tap rout, which produces a natural biocide suppresses most nernatodes
v" Growers have noted a suppression of nematode population in rotational crops such as cotlon,
peanuts and other crops
v" Researchers have docurmented Lhe suppressions of several genera of root-knol nematodes in
v
v

soil where sesame was grown (Starr eamd Black, 1995)
Muost sesame varicties are resistant to root knot nematodes
There have been no reports of nematodes reducing yvields in commercial sesarne fields in the
1.8, but problems have occurred in India
¥ Segsame exerts a biocidal control for nematodes and ome way to suppress nematodes s
alternate sesame with cther crops
v This natural suppression may oller some practical hiological control of nemalodes in other
crops
v Encapsulation ar pelletization of sesame stalks, capsules, and seed are being researched as a
potential nematocide
¥ Sesame pellsts might be [ormulated and applied (o soil Lo suppress nematodes . other ficlds
v Sesame residues probably suppress nematode reproduction but may not kill existing nematode
in other fields
¥ Sesamin and scsamolin, the seme antioxicants found n sesame seed, are also present in other
patts of the plant

2. $.CHARCOAL ROT:

v It was observed on sesame in lexas and Califormia on young seedlings and in mmid-season

v Charcoal rot attacks rools, crowns, and lower when sesame 15 planted after other susceptible
crops

v The stem rots just above the soil line and results w1 severe stand reductions

+ EBarly scsame breeders i Texas and Anzona worked on resistance to charcoal rot and it is
rarzly a problem
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Table 4.

Summuary of Diseases Potential Pests, with Implications

for

Sesame Production in the Southern Western ULS.

| Pest

Scientific Nama

| Discases—soil borne

| m:,rj act/Comments

C@_rcmal 1ot

Macrophoming phareoling

Stand reduction

Cotton rool tol )
Phylophlora root & crown rof

Phymedorichum omnivorum

Little impact noted

Phyiaphtara snicotiomae

Stand reducticn

Verticilium will

_ Vérff;'_@iuﬁ albo-citvum

Could be severe n future

Diseases - Seedling

Fuszarinm sl

Fusarium spp.

Scedling wilt

Rhizocionia spp.

Aeral stem rot

Helminthorporinm sesam!

Damping off, stand loss
Damping ofT, stand loss
Rool damage, stand loss

Rool rot

Lhigloviopsts basicola

Discases Holiar
Leafspot

Root damage, stand loss

Alternaria Cercoseptoria,
Cercovoora Pesendomons

Loss of leaf tissue

Leaf hﬁghl
Porwdery mildew

’:

ArTedge MCTCascs

| Leveilhda taurica

Cornzspora casslicola

1 a
Loss of leaf tissuc

Tale season loss of folinee

v Bacterial leaf apot 1s most hikely to cause trouble

v Fusurium wilt can be a serious problem 1n South 'T'exas on ficlds previously plantad in scsame

v The current sesame varictics have tolerance lo fusanum

+ Farmmers have plantad sesame on field with serions cotton root rot problems and never seen the
problem. However, there is a root rol (Phyophlora parasite) that does attack sesame

v Yerticillion wall also allack sesame

3. 0. INSECTS OVERVIEYW

Discases do not cause much commercial damage on sesame, but they may increase when

v Awareness of inscel pesis should be noted to reduce polential lusses (Table 5)

v' Bt (Bacilfus thuringiensis) and neem (dzadirachting are cleared for use on sesame:
Alurminium phosphid, 1ICN, and Diatect (pyrethrins and diatomaceous earth) have post
harvest tolerance for inzect control i storape

v Insect pests threaten most crop and canse economic losses as a resull of foliar feeding or
damage to seed or other harvestable portions of the plant

v" In sesame, two pests have causcd cconomic problems and two alhers have been observed

leeding on s¢same

v It should be noted thal sesame acreage in the 1.5, has been relatively low and massive insect
problems have not vet developed intlo re-occurring problems

3. 1. INSECTS AND OTHER PREDATORS AND THEIR CONTROL

¥ Sesame plants are often attacked and damaged by aphds. Thrips will stunt seedlings and
injure developing ower buds 3o that capsules do not set
¥ The gall midge (Asphondylia sesarm Fell) and vanous caterpillars have been mmportant in

sOTHE COuniTizs
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v Girzen stink bugs, red spiders, grasshoppers, cat worms, army worm, and bollwerms also
artack sesame, but do nol cause extensive damage

¥ Grzen peach aphid, {corton aphid docs not affeet sesmme), thrips, prasshoppers, eutworms,
and white fly are the most commeon insects attacking sesame

¥" When these insects are bad, plants may not set sufficient capsules

v CGrasshoppers generally do their damage ta arcas of the field adjacent o rangeland

J.2. TOLIAR INSECT PESTS

v' Aphids are more severe in sesame where pyrethroid insecticides have been applied in other
crops and have reduced the natural enemies ol aphids m sesame

¥" Aphids [eed on new foliage near the top of the plant and can attack sesame nearly anylime
and reduce plant growdth

v Damage 1 caused by the loss of plant sap and reduced plant vigor

¥ Sesame has produced geod yields in research plots when aphids were sprayed once {(however

the seed could not be sold since the chemicel was not cleared)

3. 3. STORED INSECT PEST:

v Larva of several common stored product insects invade sesame seced

v Commonly recognized samitation measures are practiced around storage facililies to reduce
insect harborage

¥ As seed is placed into storape, inert datncacions earth is added

¥ As larva Teed on seed, silica from the Lnely pround disloms destroys the et and causes death

¥ Aluminum phosphide is not commaonly used in sesame storage facililies or warchouses

3.4. VERTEBRATE FEEDERS:

v At research stations, deer frequently fzed peanuts, forage plants, and other crops. However,
deer and other wildlife have not been anracted {0 sesame foliage

¥ In severe drought desr may nibble sesame, hut do not like the museilage on the leaves and
will do litle damaiee

¥ Cows, horses, and sheep will not eat sesame, but goats will feed on the foliage

v Field mice sometimes come out of a pasture into sesame buot have not caused sconamic
damage

Table5. Summary of Insects with Implications for Sesame Production in
the Southern Western U.S.

Pest _ Scientific Name Impacts/Comments

Inseels

Aphids Mzus spp. Attacks new foliage, reduce
{ | vigor

Silver whitefly Bemisia argentifoli Destrovs lower fohape

Ciarden webwornm Achyra ranfalis Larva fead on foliage

Bollwomm ) | Ilelioco verp zea _ Larva fead t;c-:;liag;}

(Cabbage Looper Acrididae (several) Larva feed on folinge

Grasshopper frichoplusia ni Destroys foliage




Vil HARVESTING

1.PREPARATION FOR HARVESTING

v At present, over Y9% of the sesame in the world is harvested manually

¥ In general, the malure plants arc cul, bundled, and shocked to dry

¥ In some area the shocks are lefl in the field. In other arcas the bundles arc moved to a shock
fenee (as in part of Aftica) or to a theeshing [loor (as in parts of India)

v As plants dry, the capsules open and some of the sced can full out on a threshing floor, the
shocks can be moved every few days, and the seed collected, But if the capsules open in the
ficld, the fallen seed 15 lost

¥" There is a limited amount of mechanization in some countries. In Venezuela, the ficlds are
manmially cut to open space for tractors. 'The plants sre then cut with a binder, manually
shocked, and then combined mechanically

v Some farmers manually pitch the shocks into the combine while others use an Ingenious
doviee to slam the shock mto an anger that feeds it into the combine

v A limited amount of the crop srca in Australia is combined direetly after spraying the crop
with Reglone to desiccate the plants, but there is still a tremendons amount of shattering ang
loss of seed

v' Reglone was tried bricfly in Venezucla, but abandened because the yields are not superior to
tradifional methods and the quality of szed was not suitable for the market

¥ In Thaland and Korea, some innovative farmers cul the sesame plants wiih rice cutters, still
shock the sesame, and move the sesamie to stationary thresher

¥ Korea has a government support price for sesame [ar above the world price. As the result,
Korean farmers mvest much more tme 1 their sesame ticld. It was determined that 1255
man-hr/ha wore used for growing sesame with all manual labor

v With some mechanization the hours were reduced 1o 247 hr ha™. In Veneruela the cstimates
are 7.65 hr ha!

v Sesame is ready for harvest when the stalk dries down whete it will be cut

v For best yields, scsame must be harvested as soon as the crop 15 ready

v' The present shallering resistance variclics of sesame will hold the sced through 6 woeks of
T:iTl

¥ The gurrent problem is not with the shatteting but rather with the deterioration of the plant
which may result lodging

¥ Clean all harvest machinery and trucks for food crop

2. HARVESTING

v’ Sesame is ready for harvesting 90 to 150 days after planting

v In general, the un branched vareties mature earlier

¥ The crop must he harvested before the first killing frost o obtain high quality seeds

v’ At maturity, leaves and stems lend to change From green to vellow to red in color. The leaves
will begin to [l olf the plants

v The shattering and non shattering types require  different harvesting techniques. Caution is
reconupended to minimizs seed damage and loss
v Shatterme sesame varictics are usnally swathed green and placed uprizht in small shocks,
about 8 bundles per shock

v Tighten the strings on the shocks in 2 or 3 days. In two wecks he vrop will be reacy to thresh



v Light raing during this time will not sericusly damage seed
¥ Sesame shenld he threshed using a low cylinder speed (450 10 500 rpm)
¥ Screens may need fo be adjust (L/8” round parforations) for the small sead size.
¥ Nonshattering types can be combined directly at low cylinder speed
3. HARVESTING EQUIPMENT
v Combine sctin gg shonld allow for minimum seed damaze
v Since sesamne seed is 50% oil, high broken sced reduces the grade
v Slow cylinder speed with loose canvas ars nccessary for quality harvest
v Check the combine bin often to determine the number of broken seeds, a maximum of twe
broken seed per 100 18 acceptlable
v The rate of feeding, cvlinder concave surface znd speed, selting of cleaning sieve and air blast
must be i *balance” to do an afficient job of threshing with excessive seed damage
v Most combines can do an execllent job when et up properly
v Binall prain concaves and sieves usually clean well enough for pood seud grades
v A5/32” punched hole battom screen cleans (alfalfa screen look like thay will work in the
shap, but do not work well over tme - they will plug
v “Bereening in” the back of the platform saves additional sced while allowing operator
visihility
¥ Maodified air headers ands some Lynch [Heslon) attachment work. Generzlly maize and
Brittain fingers do maore harm than zood
v ot tall (6ft or over) sesame or lodged erops a JD & 50 series all crop headers 18 recommended

v’ Trotect seed from rain and drew in combime and trucks. Wet szed can heat up faster that most
seed

VILL. DRYING AND STORAGE

L.DRYING AND STORAGE

v Sesame may be stored at room lemperature for approximsately 5 vears with out loss of
viahility. Freezing temperalure damage seed and make them lesa marketable

v For safe long-{erm store, sesame szed should be clean, have a moislure content no more than
6% and be stored at a relative humidity of approximately 50% and at a temperature less than
18°C

v (il content (when seed arc pressed for oil) and seed condition 4re important in the sesame
industey

¥ il percantage of < 59% are not acceptable. Most sesame varieties Loday vield 50 to 55% oil

¥ Some scsame varieties are grey or brown in ¢olor and a specialized sesame, black in colar, is
sold in Jupan, Korea, China, Vietan, and Myanmar

¥ The black seed coat color is important since the ceolor can bleed inte the seed and the
dehulling process will not remove the color

v’ Sortex muchine are used to remove the dark seeds prior to use
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IX. YIELD POTENTIAL AND PERFORMANCE RESULTS

v
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. MRCHARIZATION CONSIDER A

Domestically (U.S.) sesame is a relatively high risk crap
Sesume vields is test plot average 1,000 o 1,500 lb/acre, though as much as 2,300 Ibiacee
have been produced under irrigation in California. Commercial yields are usually lower
The miroduction of the nonshallenmg charactenstics i high-yielding, normally shatiening
varisties camed with it a reduction in yizld andior seed quality
The development of higher-yiclding non shatlering wvarictics 1s necessary for sesame 1o
compete with other crops
Sesarne yiclds are variable depending upon the growwing enviromment, cultural practices, and
cultivar {Table 6}
Worldwide vields averazed about 340 kp/ha in 1986, however, as high as 2,250 kefha have
bean obtaincd i test plots in Texas (Brigham, 1985)
Major contribubmg factor to low yields in Sesame is that the sced capsules shaller causing a
loss of larpe amounts of seeds, particularly when the crop 1s machine harvest
Scsace Corporation in Yuma, Arizona, has developad semi-indehiscent commmercial cultivar
with yicld ranging from 600 -1,600 ke'ha (Brigham, [987)
A pancl of sesame experts met and summarized plant breeding objectives for sesame
mmprovements (Ashri, 1987). These include:

— Improved sced retention in the capsule

— Increase oil content

—  Unifurm matority and

— Discases resistance
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Tahle 6. The Variability of Sesame Tines in Scsaco Nurseries, Uwvalde Texas

Trait Ranve
Plant height 67 — 245 cm
Heighl of the first capsale 25-1530 cm
Capsule zong lehigth 18- 120 cm
Number of branches 0-20
[eight of first branch 2—135cm
Mumber of nodes on main slem 4 — 65
Iriternode leneth at middle of capsule zone 1—11em
(hMain internode Tor whole capsule vone 1.0 — &0 e
rLu::af” size ( 5th node from base)

blade length 11.7-31.0%

blade wudlh 2.1-23.67

polinle lengih A —20.0
Days to 50% flowers 28—98
Days to 90% lower termmation 51-133
i lowering period 10 - 9% days
‘gays tey physiological manarity (FM) T0—167

ays to first dry capsule (DC) T4 - 180

iy enerally one of the largest leagees on the plant
Swaithing window (PM - DC) 14 - 28 dayy
Number of capsules per leaf axil 1-7
Number of locnles 247648
[Capsule length 1.3 -7.0 cm
Need loss al dry down 0-100 %
Sced welpht/capsule 00B-048 o
Capaule weigh/capsule 007 -037g
Capsule harvest index 36 —"T2%
Secds per capsule 20 -120

1. Height of the plant

v" When swathing sesame or indirect harvest, the plant should be short enough so that the
reel pull in the plianis rather than frst pushing them out and then pulling them in
¥ The maximum heigh! acceplable for all harvesl implementation 15 150 cm and lower
plants are preforable
2. Height of the First Capsule
Whether swathing or dircct combining, the eutter bar should be below the lowest capsule
In a laser leveled field the first capsule at 12 em s adequate
The capsule zone is defined as the plant height from the ground te the first capsule
'I'he longer the capsule zone. the higher the yield. However, it the capsule zone is
mercased by height or by lowering the first capstle, there are harvesting problems that
compromise any increase in yield
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3. Branching

v

v

v

In the binder, it is preferable Lo have uniculm hines. but branches help in swathing and
conbining

In both anper and bell swathers, branched plants will become mtertwine and making
easier o move the plants to the window

In picking up the windows, the intertwining also helps in moving the plants into the
combing

In locking at harvested ficlds, it is simple to separate out the uniculm and branched
field:.- the nniculm fields have more trash piles where Lhe combine had to stop and back
—up after plants wenl below the pick up atachment and blocked feeding from the window
In direct harvest this same mterbwimmg helps the header avger to move the plants 1o the
feeder housing

However, if thars is too much branching, it 1s difficull to separate the crop at the edgs of
the header

With too mmch inlerlbwining, scparating the crop can cause loss of capsules andfor
shattering ol sced

Beeach and lmrie (2001) also preler branching, their rationa! is related more to problems
with culting the thick stems of uniculm lines

4. Lodging resistance

v
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Ewery crop must be lodging resistant

There are two directions for breeding lor lodging resislance; Stremg woody stems or thin
atems that will bend in the wind

The major objective 18 Lo keep the stems from breaking

If they are too weody, they will break the teeth en the cutter bars, it will be difficult to
pick them up with a pick-up attachrment, and they will bridge over the auger in a header
Woody stems are more susceptible to lodging and breaking in the first 40 days than wiry
siems

Later in the season, wiry siems are susceptible to lodging but s¢ldom break

eed Control

One of the major obstacles Lo mechanizing scsame is the lack of registered herbicides

It is a general chicken/egg problem- Major chemical companics do nol develop
herbicides for minor erops. and a crop cannot becomes a major crop without an herbicides
The problem has become more important with the advent of “Roundup Ready™ collon

In vears past, inmost of Texas and Oklahoma there were mannal laborers to hoe the field
These crews are now almaost non-cxistent for use in sesame

An obvious selution would be to develap “Reoundup Ready™ sesame

However developing a GMO crop when Lhe largest importers in (he world are anti GO
is a risky endcavor, particularly since (he Asian use sesame specifically for health
Currently the US IR4 program is in the process of clearing two herbicides for sesame,
and more work i in progress

The R4 program is desipned to approve the use of chemicals on minor crop. In the
meantime, the emphasis is on planting into clean ficlds and cultivating

6. Crop Dry down

7
¥
v

When sesmmne plants are cut at maturity there are a few drying lssues
In shock, the outer bundles dry earlier than the mner bundles
In windows, the plants on the top of the window dry earlier than those near the ground
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Shorler plants dry faster than the older taller cultivars

When sesame is harvested dircet, the amount of time between physiological matrity and
harvest iz much longer than desirad

Without a frust, this can be as cich as 60 days

In Aunstralia, Reglone 1s used to dry down the crop, but Beech and Imrie (2001) staie thal
under certain conditions this does not work well

In the 1.5, the FDA might not approve the use of Reglone on a lood crop

Dry down 1s important in the 1.5, because sesame s grown m the summner and harvestad
i the fall

The longer the crop is in the ticld, the shorter and cooler the days, and thers 15 often more
rain

11 there 15 persist warm wet weather, mold can form on the plants, capsules and seed

In Sesaco a tremendous amounl of sclection presswie has Leen spplied lo enlarge the
swarthing window which also extends the amount of fime wntil complete dry down
Breeding [ur Larpe seed size has also led 1o lonser dry down

Teking dry down notes has also been complicated by root zots

It is difficult to distinguish between plants dryving from a root rot and natural dry down
Recently, some lines with large seed, root rot tolerance and gquick dry down have been
ideniified, and hopefully, quick dry down can be mmproved through breeding without
having 1o resort to desiccants

Desiceants will require labeling, cause concern in the health food market, and increase
the cost of growing sesame

Capsule Loss

When leaving sesame for direct harvest, after the leaves drop there can be rubbing of
stems and branches in the wmd

There are some lines, particularly tmple capsule lines, where the capsules break off the
plant

Tn constant winds there have been as much as 70% loss

A strong attachment of the capsule to the stem and the angle between the capsule and
stem are umporiant

Iowever, capsules that hug the stem do not break off readily (and are less susceptible to
haal) but they dry down slowly

#. Seed Cleaning
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As with any seed, the higher the foreign matter content, the more difMicull it is to clean
Sesame has three plant parts that can be didbicull te  clean: peticles, pedicles, and
nectarincs

The peticle problem kas been solved through defoliation

The pedicles that held capsules to stem should net break ofT

In single capsule per leaf axel lines, there are two nectarines

‘These are smaller than sced and weigh less, but in quantity, they gre difficult to remove
Bocch and Imrics (2001) identifiad the same problem in Australia

Breeding elforts continue to reduce the size of nectarines, and hopefully, onc day there
will be a nration without nectarnes

The nectarines can also be elimirated by selecting by selecling lines with multiple
capsules per leal axil

b
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9. Planting Seed Germination
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There was a direct correlabon between seed damage and permination — the higher the
damage the lower germination

Initially the standard for planting sced were sel al 7% germination baeaoss it was so
dillicult to develop planting seed with higher germination rale

Fven damaged sced has good gepmination atter combining, bt plenring is 6-8 months
aller harvest

In 1980s the germination rafes varied between 65% and 80%, cven with the rotary
combings

The primary problem was that swathing method of harvest was used, When Lhe nlants are
on the ground, if there s a hard ram, the sand/dirt will splatter on to the plants

This sand/dirl often will travel with the sced into (he combine

A the seed 1% moved through a series of aveers; the sand/dirt acts as an abrasive and
damiages the seced coat

Presently, with dircet harvest methods the germination rates vary between 75% amd 95%
One of the critical aspects 18 harvesting at very low moisture. The ambient humidity al
harvesl s a large factor in getting the lowest moisture contents

Tarpingfuntarping trucks at the appropriate time can also be a factor

10.Seedling Emergence:

v

v
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Ome of the most difticult problems n planting sesame 15 thal the seeds are small and
should be placed preciscly m the sol

They cannot be so deep that the cotyledons never reach the surface, and yet they cannon
be so shallow that the moisiure arcund the sced 15 lost

Secd damape can be a factor in reducing the vigor of the seed

Al present, there is conlinual selection pressure Lo large seeds that will have more energy
io push up the soil and emerge from deeper placement

Medern equipment with depth cotitrol is cssential Tor sesame planting

One of the best insurance policies for a good stand is to planl more seeds than necessary
Two adjacent seed can push through the soil betler than a single sced

X1, ECONOMICS OF PRODUCTION AND MARKETS

v
W

Currently sesamc 15 being imported at a price of 43 cents/1b

This relatively high price reflects a world wide shortape. Thomgh the market for sesame i3
strong, domestic production awaits the development of high vielding non shattering
varietics

However, in 1978 and 1992 sesame was grown in Yuma Anvona where the night
temperature were above 100°F and in 1990 there were 21 days the temperamres were
above 129" F  and no problem  were encountered with capsule set in those hgh
temperotures

The plant will shed blooms 101t 15 stressed for moisture

If 1t has been stressed for moisture and is irrigated late, some vanclics will shed blooms
for several days

Susame varieties grown for commercially require 90 to 110 days o planting to reach
physiological maturity

Another 20 to 40 days are needed (o allow the plant 1o dry down for harvest

[
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A pnod mle of thumb is not to plant until at least a month after the lagt killing frost mn the

spring

48

However, soil temperatare is a better indicator of when to plant
For good germination plant after the soil lemperatute at the eight inch denth at £:00am.

averares 68°F for ten days
¥ Late plantings mature in less time than carly planings, however, 95 days prior to 45
degree nights and 110 days prior to frost s needed to make full

Xil. PROCESSING AND MARKETING

¥
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Imported seed i3 wsually dehulled befors shipment where hand labor is mvelved in
]'.'E]Ilﬂ‘v'f.llg exlransous matler

Imported seed 1s brokered by firms for the processing firms who produce haked or
conlecionary products

Impotl brokers and warenouses are generally based on the cast and west coasts of the
LLE.

Market demand n the ULS. for the whole seed has been stable for 20 yvears

The sesame ingredient markel 1s expected to increase several-fold over the next decade
“Washed-natural seed” 15 prepared by passing seed through an amitated wash, fbllowed
by a continuous-flow drier

T'his bright, dust free un-hulled sced makes up 30% of the domestic production and is
06.97% pure for the baked gpoods market

Immature or off-sized seed are removed and salvaged for oil production

A LS, firm (Sesaco at Paris Texas) uses several mechanical and wel processing
methods to produce food —grade sesame for the ULS. markets

Field-run, nnhulled sced is 70 to 95% pure

The seeds is mechanically cleaned in a serics of screening, de-stoning, and other
processing steps to remove exlraneous plant end forciem maltter

About 10% of this "cleaned natural seed” moves directly into food use as whole seed to
be blended mlo flour for baked foods

The remeining seed is cleaned further in either a washed or decortication/de-hulling wet
Processcs

At least two growers and two firms produce and process sesame m Texas for organic
markels al premium process

“Die-hulled seed” is produced by a wet/chemical process to remove hulls

The hulls surrounding the seed are removed in a wet process using caustic soda (a
sodium hydroxide sohation) to loosen and remove hulls from the seed

The decorticatzd hulls are discarded

The bare secd 18 then washed and dried Lo produce a premium confectionary product
These de-hulled seed make up 30% of the U.S. market for use in specialty baked goods
or added as a topping after buns, rolls. or crackers are baked

Chirrently less than 10% of the total LS, production inte o1l and flour




Table 6. Sesame Processing and Lses in the Domestic Food Market in the

v

=

£ R

LK%

U.S.
Products | Processing | Seed & End Uses Y% of U8,
Production

Field-rum sced Combing harvest | 70 10 95% pure seed 100
(leaned natural seed | Secd is mechanically | 04 9 %% pure. T
(hulls rernaining, processed to remove Whole & cracked sved used

exirancous plant & i [lour mixes and for baked

foreirn maller goods _
Washed natural seed | Cleaned natural seed | 99.7 % purc, Bright seed 30
(hulls remaiming) i3 wetted, agitated & | used lor baked soods

_ | then dried

De-hulled seed (hulls | Cleaned metural seed | 99.99 9 pure seed. 30
remuoyved) treated to remove Confectionary & topping for

hulls color. Sorter baled goods

removes dark seed
(il & Flour Cull and ofl-color (1l for salad dressing 110

seed are pressed Tor Meal for specialty Hour

il

Tradihonally, these products were produced from cracked, off-sized. or otherwise cull sead
thal were separated during the preparalion of premium grade sced for other uses

Sesame contains 52 to 75% o1l which is extracted in a multi-step press processes

I contiast to most other oil sceds. (such as cottonseed or soybean), sesame oil s not extract
with a solvent but rather with pressure in a mechanical expeller and 15 not heated

This pure, virgin oil is preferred by [ood handlers. The oil is blended with other vegetable
oils for salads and other {ood

Another use for the sesame o1l in the L5, 15 & medical carrier in medieal ijections and in (he
cosmetics industry

This il is extracted from number one quahity seed

(3l for pharmaceutical uses in further refined

Many cosmetics include sesame oil because of 1ts anlioxidant propertics

After il extraction, the resultant meal contains 50 to 55% protein and 15 blendzd with olher
flours for food uses

'I'ne flour 15 an emerging market with significant prowth potential

The antioxidants in sesame mercase the shelf-lifc of the product baked with scsame flowr
Sesame Processing and Uses in the Domestic Food Marker in the 115
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XIII CROP IMPROVEMENT
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Sesame vields are variable dependma upon the growing environment, culral practices, and
cultivar

Worldwide yields averaged about 340 kgha in 1986, however, as high as 2,250 ko ha' have
heen obtained in test plots in Texas (Brigham, 1985)

major contributing factor to low yields in Sesame is that the sead capsules shalter causing g
lass of large amounts of seeds, particulacly when the crop 18 machine harvest

Sesaco Corporation 1 Y uma, Anzona, has developed scmi-indehiscent commercial cultivar
with yield ranging from 600 -1,600 kg/ha (Brigham, 1987)

A panel of sesame experls met and summarized plant breeding objectives for scsame
improvements (Ashri, 1987). Thesz nclude:

Improved seed relention in the capsule

Increase oil content

Unilorm oaaturity and

Thseases Tesislance

XIV.APPROACH VOR CROP IMPROVEMENT

2
2

2.

4.

hutation brecding

2, Tissue culture and genetic manipulation

Sesame plants can be regenerated from shoot apical meristerns and hypocoryl segments and
grown to maturity in less than four months. This provides an uvpporlumily for penctic
iranslormation using Agrobacterium as the veclor

Conventional Breeding

A. Floral Characteristics

v Sesamne flowers appear in clusters borme on short peduncles at the base of leaf axils

v Individual lowers have as small calyx divided into five segments 3 to 7 mm length (Flg,
1)

¥ The corolla is tubular, with an entire upper lip and a three-lobed lower lip, the middle one
of which 15 larger than the two lobes

¥ The corolla tubz is open at the distal end, gencrally curved downward, snd measures 15 lo

35 mm in length

The calyx 15 usually green, but n rare cases is red-browa or slightly vellowish

The corulla wbe s light preen and [olded closed at the distil end while the flower is

developing

v When the flower is fully extended, the corolla is usually pale white, but 15 sonmetimes rose
or of greenizh hue and in rare cases red-brown

v The sesamc flower typically has four areen-while stamens arranged in pairs, one pair
shorter than other, attached to the upper lip of the corolla tube

v In some cases, a fifth stamen 15 present which is usually nonfunctional

¥" The anthers are white or yellow and ! o 2 mm in length

¥ In male sterile types of sesame they remain green, closed and underdeveloped in size
Lhroughovt anthesis

v' Pollen grains are light yellow. In the common bicarpellate sesame, the style is eylindrical
ending m 4 stigma with two hairy lobes (Fig, 3}

v' Before, the Hower opens, the four anthers  are clesed and are below the level of the
stigma. Aboul 2 hours before Mower opening, the filaments start to elongate rapidly and as

Ay
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the higher positionsd two anthers reach the level of the stigma, they hurst longitudinally
and release their pollen at about the time the flower opens
The second patr of anthers then burst in quick succession
Al about he samne tiune, the two hairy lobes of the stipmma separate and receive large
quantities of pollen. Thus, pollination take place shorlly hefore or shortly after (lower
Opening : .
¥ The stigma is receptive 24 hours prior to flower opening, Therefore, thrips or other insecls
carrying pollen could contribute to natural cross-pollination if they entered prior tot ch
time ils own pollen beeomes available for self pollination
¥ The prohability for natural cross-pollination mcrease s on cloudy, cool, damp morning
when pollen release 15 oflen delayed until 1 to 2 hours after fower after flowers open
B. Equipment Needed
v A pair of lweezers used lo detach anthers and brush them against siipmas for crossing or
selfing sesame
In rare case a long sharp necdle may be usetul in splitimg partially closed anthers and in
straightemng bent styles
¥ Boda straws are mserted over crossed Dowers Lo eliminate nnwanted cross pollinations
v Jeweller’s tags are tied to those flowers to identify each cross
v Groeery type 212 x 35 cm brown paper bag secured to the plants by twistems, or staples arc
nsed for selfing sesarme in the fickd
. Preparation of the Female
¥ In its early stage of development. the sesame tlower has green corolla, which is thick and
rigid
¥ Asg it enlarges and approaches the pollination stage, the corolla color changes progressively
from preen to white and its walls become thinner and sofier
v A flower at proper stage of development for emasculation, the corolla twbe is still closed, bur
its marging are not zipped fogether tightly
vt may have a greenish hue towards the base, but it is pale white towards the top
¥ Inside the corolla, the anthers are at about the height of the stigma;
‘/'.I_'hr:}' are pale. while turgid, with a moist surface, but have not ruptured vet
¥ To emusculate sesame Mowers, remove Lhe entire corolla whils it is still greenish and closed,
mstead of removing each anther individually
v" In doing so, the slamens which are atlached o the corolla i3 also remaved
v' Because the stigma is receptive a this stage of development, it is advisable (o check cach
corolla that 1s removed o verily the anthers inside are still ¢losed
v’ On rare Occasions, some anthers may burst open and release pollen prematurely
v This inspection is not time consuming and removes any suspicion of accidental self-
poilinations which could ruin an entire experiment, il they remain unnoticed. The style and
stigma are lefl intact to complete their development until the next moming when the cross is
actually made
v A bright colored 5 x 16 mm jeweller’s tap is tizd loosely around sach emasculated flower
v Tags help breeder to identify the cmaseulated Jowess withoul wasling lime
v 1If the female parent has three flowers per axil, the middle Nower at each axil is emasculated
while the two side lowers arc removed with tweezers
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¥ It Is not necessary to protect emasculated flowers agamst accidental pollination in an inseet-
free preenhouse

v' In the tield, emasculated flowers are protected by inserbing a 4 to 6 cm long piece of paper
soda slrow over the style

D. Pollination

v The distal end of this straw is either foldad or slapled ta block the entrance of pollinating
msects
v In feld pluntings of sesame. flowers gencrally is determinate, with most flowers opening
v Perform emasculation in the late affernoon al 1600 to 1800 hours on the day before HDowers
are expected W upen, and pollination garly the next moming at 0700 to 0900 hours
v Flowers in the areenhouse ia indeternunate, emasculations and pollinations may be made al
the almost any time that pollen is availzble and famale parent flowers are at the right stage
" The stigma is receptive at the time flowers arc cmasculated; thus, it pollen is available,
cTosses may be made at the same tite as emasculations
v - Open Howers of the predetenmined male parent are cul ofTand placed in a plastic cup
v’ Open anthers covered with pollen are pinched from these flowers with tweezers and lighily
brushed against the stigma ol the emaseulated flowers
E. Factors Affecting Efficiency
v Sesame cultivars differ in the number of days required to flowering
¥ Crossing between early and late flowering types can be
accomplished by stagzering planting dates
¥ Uenetic markers are used to identify hybnd seeds or
plants. There is & strong association between capsule
indehiscence and leaf enations, ie., leal —hke out
srowths
¥ Appearance of leaf enations on the leaves of 2 to 4
week-old seedlings has been used universally tor carly
identifieation of dehiscent and indehiscent strains (Fig.
8}

Fig 8. Nesame strain
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