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COMMODITY IN FOCUS - SESAME SEEDS . i
Sesame sced production, 2022

“Total global production (2016): 6.11mn tonnes ($9.78bn) Sesame seed production is measured in tonnes

*Global production declined by 10.3% compared to 2015 ; 4

Y 4 < == . 2
*World's top producors:Tanzama,“ Myanmar, g India o

*World'’s top eonsumons:.(hina,-iu.z India, @ Japan

’ *Uses: sesame oil, pastry garishing, salad

Wo 1d's Yop Producers of Sesame Seeds

H I I I I I Nodata Ot 10,000t 50,000t 100,000t 250,000t 500,000t
- R g
& I l l

icultur of the United Nations {2023)
FDCue s«mno:uuocmrnpr h Worldin tur n|CC
2 wsharel
— ECONOMY

ici

India y i 464,249

China

Mexico [ ) s
myanmar | i o052
Nigeria [N W 56335
Turkey - 40,476
Uganda - Mu5u
Venezuela -- 29,547,.38
sangladesh [ I 25+ "\“
Colombia .- 23,094
Egypt [ o 21446
Afghanistan .- 19,200

Thailand .E 16,000

Cambodia lu 12,046

Tanzania l 068
s . TOP 20 88 m@

Pakist. o 5130
o 19 62 Sesame productlon is measured in tonnes.

Sritanka B 7712 !
Greece H—] 8067 Source.FAO

wi= e Total: 1,386,869

(:) (J) Top 20 Sesame producing Countries in the world (1962)
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Figure 3: Global Sesame Seed Production 2020 Figure 4: Sesame Seed Yield

China | ———————— 16,187
Nigeria  E—— 154
Tanzania | E— 7 234
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Global  [E— 5,108
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India  —— 4 854

Africa  — 4,576

Sudan - 2,851

0 5000 10000 15000 20,000

Other
17.1%

Other Africa
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Source: FAOSTAT Source: FAOSTAT SR RN
Sesame seed production — 2020
Country Production (tonnes)
Sudan 1,525,104
Myanmar 740,000
Tanzania 710,000
India 658,000
Nigeria 490,000
Global 6,803,824

@ (Q) Top 10 Sesame producing Countries in the world (2020)

—
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vigeria I 1 [
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Source: Faostat ],!Fd;, Helgil ibrary

<°|_> (g) Sesame Seed Production (tonnes), 2022
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Major producing countries

Others
18%
Nigernia
b \
Uganda »
Tanzania I

5%
9%

Myanmar
22%

India

Ethiopia
19%

8%

China

15%

Sesame seed production in the world 2022

@ (¢) Sesame Seed Major producing countries
Q Oogg%aéqp:eﬁ §§:o$:§§(rgcﬁl:o?or§cx?89 (Sesame production in the world)

Myanmar— Myanmar is the leading sesame seeds producer in the world and produces
(18.3%) of the total sesame seeds produced on an annual basis. As far as the exact
numbers are concerned, Myanmar produces (890,000 metric tons) of these seeds every
year.

India— is also one of the leading exporters of sesame seeds. The country’s tropical
climate and large scaled crop area make it possible for it to produce (626,000 metric
tons) of sesame seeds every year. This amount is about (13.1% )of the total produce of
these seeds on an annual basis.

China —is the top 5 sesame seed producers in the world. The country produces (12.8%)
of the total sesame seed amount and this amounts to (623,492 metric tons).

Sudan-is among the top sesame seeds producers and exporters in the world. The
country produces (562,000 metric tons) of sesame in the world which is about (11.5%)
of the world’s production.

Tanzania— The 5th largest producer of sesame seeds in the world is Tanzania. This
country produces close to (8.6% )of the total sesame seeds produced by the world and
this amount to about (420,000 metric tons).

The top five sesame seeds producers produce about (70%) of the total amount. Some
of the other countries which too produce considerable amounts of sesame include

Uganda, Nigeria, Bangladesh, Pakistan, Mexico and Thailand.
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The global sesame exports are estimated to be about 5 to 6 lakh tons wherein India,
China and Mexico are the leading sesame seeds producers & suppliers.
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L §§=0c°:3300’.)o§§: @30833§,[§[39 (Sesame plant description)

It is an annual plant growing 50 to 100 cm (1.6 to 3.3 ft) tall, with opposite
leaves 4 to 14 cm (1.6 to 5.5 in) long with an entire margin; they are broad lancelets, to
5 cm (2 in) broad, at the base of the plant, narrowing to just 1 cm (0.4 in) broad on the
flowering stem. The flowers are tubular, 3 to 5 cm (1.2 to 2.0 in) long, with a four-lobed
mouth. The flowers may vary in color with some being white, blue or purple. Sesame
fruit is a capsule, normally pubescent, rectangular in section and typically grooved with
a short triangular beak. Black sesame has strong growth ability, lodging resistance, and
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drought resistance white sesame has high oil content and good quality and has the
largest planting area and distribution.

The length of the fruit capsule varies from 2 to 8 cm; its width varies between
0.5 to 2 cm, and the number of locule from 4 to 12. The fruit naturally splits open
(dehisces) to release the seeds by splitting along the septa from top to bottom or by
means of two apical pores, depending on the varietal cultivar. The degree of dehiscence
1s of importance in breeding for mechanized harvesting as is the insertion height of the
first capsule.

Capsule dehisces (open) by splitting along septa from top to bottom. Lower
capsules ripen first and those nearest the tip last. Physiological maturity normally
occurs 95-110 days after planting for early types and up to 150 days for late types.
Physiological maturity is when 75% of the capsules on the main stem have mature
seeds or when three-fourth of the stem turns yellow. Sesame normally dries down in
about 150 days. The white and other lighter-colored sesame seeds are common in
Europe, the Americas, West Asia, and the Indian subcontinent. The black and darker-
colored sesame seeds are mostly produced in China and Southeast Asia.

s

White flowering sasame proguces white seed.
The totanical name for this 18 Seccomon
indictum

Pk flowering ssame produces black sesd.
Thists actvally Sesamonradiation.

o(qQ) §§:33:§08 2) o%zgcf:s%spé@: sfaeogsfaeepéaocﬁo)f)ﬁ
B §820Eam03056p807c83254/05 (Climatic Requirement of Sesame)

It can be cultivated up to the latitude of 1600 m (India 1200 m). Sesame plant
needs fairly high temperature during its life cycle. Normally the optimum temperature
required during its life cycle is between 25 - 35° C. If the temperature is more than 40°
C with hot winds the oil content reduces. Sesame (Sesamum indicum) is grown in areas
with annual rainfall of 625-1100 mm and temperature of >27° C. The crop is tolerant to
drought, but not to water logging and excessive rainfall. Sesame is well adapted to a
wide range of soils, but requires deep, well-drained, fertile sandy loams. Number of
capsules per plant is directly related to number of flowers but climatic conditions can
affect the percentage of fertilized flowers. Plant population also directly influences the
number of capsules per plant, high population or close spacing in the row tends to
reduce both the number of capsules and number of seeds per capsule.
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Commercial Sesame cultivation
is a very good business and
you will make good profit if
you follow this complete Sesa

guide carefully. ra : roper
n yielk
Soil Preparation o Harvest and Yield

Variety Selection and Purchase S ESAME
e severs serame vareis miabi SEEDS:

Feeell ) A Complete

s Growing Guide

Planting and Planting Rates ° ° Fertility, Water and Weed Management

r‘l:

'-4\..?,-40 "”‘ ==

<‘.’L> (o) Climatic Requirement of Sesame

Pest and Diseases

QI §628:803¢ 320]§c33203105 (Temperature Requirement)

Sesame requires hot conditions during growth to produce maximum yields. For
optimum development and yield, sesame requires 25 to 37°C temperature throughout
its growth period. A temperature of 25 to 27°C encourages rapid germination, initial
growth, and flower formation. Temperature below 20°C for any length of time inhibits
germination or delay, and a temperature of less than 18°C after emergence will severely
retard growth of seedlings. The seeds will not germinate at all at temperature below
11°C. Low temperature at flowering can result in the production of sterile pollen, or
premature flower fall. Conversely, period of high temperatures, 40°C or over, at
flowering will seriously affect fertilization and the number of capsule set will be low.
Thus, do not plant sesame in areas with frost history or low night temperatures.
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Epigeal Germination Of Sesamum indicum hYP°°°tV'

/ radicle / el '

Td germiTnated seTe . cotyledons / Y éeedling
e seed coat embryo radicle _ With seed coat
Becomes the ' attached to a

oweamwongs  Black-Seeded Sesame Race  primary root. cotyledon.

O () 62606 360362000c0l0d
? (G) §O:e09 P3C

Sesamum indicum Seed Structure
Embryo showing two
cotyledons separating
from each other.l

seed coat -SS 5 ' - endosperm
(testa) ; ; ; Seed coat

Endosqergn removed. |
layer within &5

seed coat.

embryo cotyledons

2 cotyledons
& radicle.

radicle

Seed Coat & Endosperm Removed Endosperm Layer Removed
(Endosperm layer under seed coat.) (Thus exposing the embryo.)

(© Steven Disparti 2016

¢ (00) §§:eoo>saog<°::e_|9 Gogogézoaosac;o}saoooz

oIl §623030020¢e0r5e006(g (Suitable Soil for Sesame)
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Soil preference

Sesame is adapted to fertile, well-drained soils and is not salt tolerant. Medium textured
soils are most favorable. Sesame prefers neutral to slightly alkaline pH, with moderate
fertility. Sesame does not like heavy clay soils or irrigation water containing high
concentrations of salt.

Soil. Sesame can be grown on a wide range of soils but well drained light to medium
textured soils are preferred. The optimum pH range is 5.5 to 8.0, acidic or alkaline soils
are not suitable.

c@sac@cracq,
C Q o c c c N C N Q c N
§6:8&00p5me00dmmOn§ 06000698 g0S0de(geoyl eqeoiematioye(gen
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@1 §6238:8038eqe0:03E:(gCs (Sesame Crop Irrigation)

Usually the crop is grown under rainfed conditions. When facilities are

available, the crop may be irrigated to field capacity after thinning operation and
thereafter at 15-20 days interval. Stop irrigation just before the pods begin to mature.
Surface irrigation at 3 cm depth during the critical stages, 4-5 leaves; branching,
flowering and pod formation will increase the yield by 35-52 per cent. Two irrigations
of 3 cm depth each in the vegetative phase (4-5 leaf stage or branching) and in
reproductive phase (at flowering or pod formation) are the best, registering maximum
yield and water use efficiency. In the case of single irrigation, it can be best given in the
reproductive phase. In the tail end fields in command area, best use of the sparingly
available water can be made for augmenting sesame production.
Intercultural: The crop is very sensitive to weed competition during the first 20-25
days. Two weeding, one after 15-20 days of sowing and other at 30-35 days after
sowing are required to keep the field weed free and to make moisture and nutrients
available to the crop. When the plants are about 15 cm in height, thin the crop so as to
give a spacing of 15-25 cm between plants.

o0l §8:30305 e0degyeszs(nigiqed(General fertilizer recommendations)

Sesame does not require much fertilizer except where the soil is very poor. The
recommended rate of 50 kg N / ha + 60 kg P:Os /ha + 35 K:O kg/ha is required. 3
bags of NPK fertilizer (15:15:15) should be applied at planting and 2 bags of Urea
should be applied at juvenile stage. Crop is relatively drought-tolerant and is often
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grown where water supply is limited. In these circumstances, plant density should not
exceed 250,000 /ha. Many varieties are available; local varieties are often relatively
unresponsive to higher rates of fertilizer.
General fertilizer recommendations:

90kg/ha N and, where P is needed, up to 90 kg/ha ons' Responses to N in the

range of 7-10 kg seed per kg N applied have been reported, depending on inherent soil
fertility and rate of N applied. Over 1 t/ha seed has been obtained in India with a
fertilizer application of 60 kg/ha N, 40 kg/ha PZO5 and 24 kg/ha KZO.
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(Dose and method of application of fertilizers in sesame field)

Fertilizers and manures  Dose/ha Application (%)
Basal 15 DAS 30 DAS

Cowdung 10 tonnes 100 -

Urea Aspertreatment - 50 50
TSP 150 kg 100 -

MoP 50kg 50 25 25

Zinc Sulphate 5kg 100 -

Sulfur 10kg 100 -

Boron As per treatment 100 -
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Pollen tube could not germinate, the flowering period prolonged Progressive necrosis of leaf and stems and deformity of fruits

The terminal bud stops growing

”\ “ With the aggravation of B toxicity, the
New leaf shrink. thicker and - x yellowing area of leaf expanded, and
smaller. and are dark black _ finally the lcz?f became completely green
. P and necrotic; The symptoms change

)
from the old leaf to the new leaf
Internodes of branches shorter and corked ’ -""’;_:

\ . -
Old leaf become thicker and brittle o vttt Sodte s

and leaf veins crinkled and curled .~",\

First appears in the old leaves, the old
leaf tip and edge are burned, chlorosis

Decreased cell division, Cell wall damage'\ and cliuring, necrotic yellow vein

Root color is brown, and the root system is_/

dense, thick and distributed in clusters |

S Root lignification; subcutaneous
deposition in cortical cells, and

Root tip expanded and the growth stagnated s hypodermis thicken
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Sesame plant growth stages

Growth Period Physiological Stage Days After Sowing (DAS)
Vegetative Seed germination 04
Vegetative Juvenile 23
Vegetative Pre-flowering 35
Pre-reproductive Initiation of flowering 37
Reproductive Mid-flowering 65
Reproductive Late-flowering 95
Reproductive Physiological maturity 109
Reproductive Full-maturity 125

@ (JQ) Sesame plant growth stages

Jon BcB88wod gadgselgbgenadg) sS:oleie(gondeay eacds8iapdodieo(gt:s

Foliar selenium application for improving drought tolerance of sesame
(Sesamum indicum L..)
Spraying 5 mg/L of selenium on sesame plants 50 days after sowing helped the

plants to tolerate drought conditions. A single foliar selenium application at a
concentration of 5 mg/L at the grain-setting stage was able to maintain the number of
intact leaves, to increase plant biomass, to enhance proline accumulation in the leaves,

and to improve grain yield. The grain weight per plant of plants receiving 5 mg/L of
selenium was 18.1% higher than that of plants without selenium treatment. The
recommend that field experiments be conducted to confirm the selenium effects on
growth and yield of sesame under drought stress conditions.

(Sources: Le Vinh Thuc*, Jun-lchi Sakagami, Le Thanh Hung, Tran Ngoc Huu, Nguyen Quoc Khuong,
Le Ly Vu Vi, Research article  (2021) Crop Science Department,College of Agriculture, Can Tho
University, Can Tho, Vietnam,)
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Proline is an organic acid classed as
a proteinogenic amino acid, although
it does not contain the amino group -
NH : but iz rather a secondary
amite.

The secondary amine nitrogen is in
the protonated form under biological
conditions, while the carboxyl group
is in the deprotonated —COO0~ form.

Proline

COOH
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Proline

Molar mass: 11513 g/mol
Formula: CsH:NO;
IUPAC ID: Proline
Solubility: 1.5g/100z ethanol 1% degC
Melting point: 205 to 228 °C
(401 to 442 °F; 478 to 301 K)
(decomposes)
A rance: Transparentcrystals
Classification: Amino Acid, Amine,

Protethogenic amino acid

W]
Sesame plants after 20 days of non-irrigation and after treatments
with different selenium concentrations:

(@) 0 mg/L, (b) 5 mg/L, (c) 10 mg/L, (d) 20 mg/L, and(e) 40 mg/L
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. Seleninm (Se)

AE e

o
Selenmum (Se) Chenmcal element; salenivm 15 a chamical slament with the symbol 32 and atomic g
number 34. It iz 2 nonmetal with propertiss that are intemmediate between the slements above and
below in the periodic table, sulfur and tellurivm, and also has similarities to arsenic.
Mutrition; Salenivm is an essential component of various enzymes and proteins called seleno
protems, that help to make DINA and protect against cell damage and mfections; these protens are
also involved in reprodection and the metabolizmof thyvroid hommones.

~ Soil application was more effective.
Selenate in the soil increased shoot dry matter production.
Foliar application of selenate and selenite increased grain vield.

=

Selendum (3e) combines with bothmetals and non-metals, directly and hydrochemically.
It can form both organic and morganic compounds.

It is an oxidant aswell as a reductant. an important factor in soil formation.

Selendum saltsresemble the corresponding sulfur and tellurium  salts in behavior

* What is seleninm so0il?

# What do plants use selenium for?
Selenium helps to mhibit the damage caused by climate changes such as drought, salinity;,
heavy metals, and extreme temperature. Also, Se regulates antenna complex of
photosynthesis, protecting chlorophylls by raising photosynthetic pigments.
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BENEFITS OF

SESAME OIL

Reduce Blood Pressure

. ’ Prevent Osteoporosis
‘ Negular consumpmtanm o | Sesame sty andd o) L oniain
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CL> ( JG) Products obtained from sesame (Sesamum indicum L.) and its byproducts
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(Main nutritional constituents of sesame)

Component

Protein (g/100 g)

Protein, crude, N x 6.25 (g/100 g)
Carbohydrate (g/100 g)

Fat (9/100 g)

Sugars (g/100 g)

Starch (g/100 g)

Fibers (9/100 g)

Ash (g/100 g)

Fatty acid saturated (g/100 g)

Fatty acid mono (g100 g)

Fatty acid poly (g/100 g)

Fatty acid 14:0 (g/100 g)

Fatty acid 16:0 (g/100 g)

Fatty acid 18:0 (g/100 g)

Fatty acid 18:1 n-9 cis (g/100 g)
Fatty acid 18:2 9¢,12c (n-6) (g/100 g)
Fatty acid 18:3 9c, 12c, 15¢ (n-3) (g/100 g)
Calcium (mg/100 g)

Copper (mg/100 g)

Iron (mg/100 g)

Magnesium (mg/100 g)

Manganese (mg/100 g)

Phosphorus (mg/100 g)

Potassium (mg/100 g)

Selenium (pg/100 g)

Sodium (mg/100 g)

Zinc (mg/100 g)

B-Carotene (ng/100 g)

Vitamin E (mg/100 g)

Vitamin B1 or thiamin (mg/100 g)
Vitamin B2 or riboflavin (mg/100 g)
Vitamin B3 or niacin (mg/100 g)
Vitamin BS5 or pantothenic acid (mg/100 g)
Vitamin B6 (mg/100 g)

Vitamin B9 or folate (ug/100 g)

Value

17.6
20.8
9.85
49.7
3
4
14.9
4.48
7.09
18.8
21.8
85
4,22
2.78
18.7
21.2
26
962
1.58
14.6
324
1.24
605
468
26.5
2.31
5.74
5
25
79
25
4.52
5
79
97

Min

17
3.2

0.29

11.8
4.45
6.7

0.048
2.09

20.9

0.14

714
1.5

318
1.17
453

2.2
0.88
53

Max
18
21.3

0.31

18
4.5
7.6
18.9
21.9
0.13
4.59
2.96
18.6
21.5
0.38
1150
4.08

351
2.46
694

51.9
11
7.75

** Note: ANSES. Ciqual Table, nutritional composition of sesame seeds 2022. Source:
https://ciqual.anses.fr/,accessed on 14 April 2022.
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Qo1 Policy Recommendation on Oilseed Production

There are three key value chains in Myanmar’s edible oil sector: production of
oilseed crops, production of edible oil and marketing and distribution. In the case of
oilseed crops production, farmers, seed and input dealers, agronomists and farm
workers are involved. Area is enough agricultural land for production to fulfill the
domestic demand for edible oil consumption, yield and export of oilseed crops
statistics, are necessary to analyze systematically as edible oil is still imported. It is also
necessary to implement oilseed crops production programs for self-sufficiency and
produce clean and healthy domestic edible oil. In the step of edible oil refining
processing, oilseed crop sellers and buyers, oil mill operators and workers are mainly
involved. In the marketing and distribution, edible oil wholesalers, retailers,
transporters and distributors, related workers and consumers are particularly involved.
In Myanmar, more than 90% of imported edible oils volumes are palm oil.

According to the relative price in the domestic market, sunflower oil price is
about twice, and groundnut and sesame oil prices are about four times higher than palm
oil price. Imported poor quality palm oils with cheaper price bring negative impacts on
health risks for the entire nation as the consumer protection laws deteriorate. Moreover,
the export of edible oil seed crops and less production of domestic edible oil convey
negative impacts on rising prices of meat, fish and shrimps since there is limited
production of animal feeds from the edible oil milling sector. Therefore, policy
intervention is needed in the trade issue of oilseed crops and the edible oil sub-sector.
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