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Global Oilseed Production (2024/25)

Million Metric Tons (MMT)
N -

Soybean Rapeseed Sunflower seed Peanuts Palm kernel

® Soybean dominates global production

" (>60%)

Data source: USDA FAS, 2024/25
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Impact Analysis of Key Factors C&HERENT
Global Oilseed Market MARKET INSIGHTS

Increasing demand for edible oils

DRIVERS

Growth in food processing industry

Volatile crude oil and petroleum product
prices

RESTRAINTS

Vulnerability to climate change

0

£ Innovation in oilseed varieties

2

£

©  Utilization of by-products from oilseed
&  processing

~ Medium

Source: Primary Research, Desk Research, Paid subscriptions, CMI Data Repository
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Oilseeds Market
@
c
@ 260.08
G 197.1 -
(V] !
= 182.61902 CAGR
c (2024 -
0 0..2032) o
3 3.53%
R " )
M
A -
§ 4 o
oo >

2018 2019 2020 2021 2022 2023 2024 2025 2026 2030 2031 2032

CAGR- Compound Annual Growth Rate
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g oilseed sM quet m Copra m Cottonseed
‘ Palm Kernel W Peanut
| Size, by Oilseed Type, 2024-2034 (USD Billion) B Rapeseed 1 Soybean
Y 600
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o

The Market will
At the CAGR of:

Copra= Dried coconut, Rapeseed = Canola, Brassica

g0 09

agnn 0D
sgag 44
376.3

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Grow The Forecasted Market
4.9% Size for 2034 in USD: $ 501.5B RO

358.8
342.0
3108 3260
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Global Oilseeds Market, By
Global Oilseeds Market is Expected to Account for USD 450.52 Regions, 2023 to 2030

Billion by 2030

DATA BRIDGE MARKET
RESEARCH

2023 2024 2025 2026 2027 2028 2029 2030

W North America M Europe M Asia Pacific » South America W Middle East and Africa

DMCA Protected © Data Brdge Market Research. All Rights Reserved. Source: Data Bridge Market Research Market Analysis Study 2022
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Share of cultivated area by type of oilseed crop in the post/pre-monsoon
and monsoon seasons of 2021, 2022, and 2023 |

100
90
80
70
60 mMiger
50 8 Soybean
® Sunflower
40
B Groundnut
30
B Sesame
20
10

Post/pre  Monsoon 2021 Post/pre  Monsoon 2022  Post/pre
Monsoon 2021 Monsoon 2022 Monsoon 2023

Percentage of cultivated area

o

Source: Authors’ calculation based on MAPS
Note: This figure contains the share of each oilseed cultivated area out of total oilseed cultivated areas for the five oilseeds overall, not

only for largest plot.
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Share of farmers by type of oilseed crop by Agro-Ecological Zones in 2023
(in percent)

SESAME GROUNDNUT
Coastal, Coastal, Hills,
Delta, 4 0 Hills, 3 13 14

Delta,
12

Dry, 93 e bl
SUNFLOWER SOYBEAN
Coastal, Hills, Delta, Coastal
Delta, < 15 1 » 0

Dry, 4

Dry, 62 Hills, 86

Source: Authors ‘calculation based on MAPS
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Heat Stress

* Decreased root and shoot
length

* Decreased seed yield and
seed oil content

* Decreased water potential

* Decreased relative water
content

* Decreased photosynthetic
rate and stomatal
conductance

» Increased lipid peroxidation

» Increased hydrogen peroxide

» Increased membrane leakage

Plant growth regulators

Growth and Yield

* Improves plant growth

= Improves root length

» Improves biomass production

* Improves seed weight

* Improves seed vield

» Improves oil yield
Physiological attributes

« Improves water potential

« Improves turgor potential

* Improves relative water content
« Improves photosynthetic rate

« Improves stomatal conductance

Biochemical attributes

* Improves osmo-protectants including,
proline, glycine betaine. phenolic
content, etc.

« Improves antioxidants including,
superoxide dismutase, ascorbate
peroxidase. catalase, peroxidase, etc.

Stress indicators

* Decreased lipid peroxidation

* Decreased hydrogen peroxide

* Decreased membrane leakage
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T3%

Fig. Percentage shares of production for major oilseed crops in Myanmar (2019-2020).

Groundnut
36%
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Comparative Crop Characteristics

Characteristic Groundnut Sunflower

Botanical Family Fabaceae Pedaliaceae Asteraceae
Growth Duration 90-150 days 70-150 days 80-120 days
Optimum Temperature 25-30°C 25-35°C 20-25°C
Oil Content 45-50% ~50% 40-50%

All three crops have high oil content (40-50%) despite diverse botanical

origins

LUD, DOA  5¢
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Soil Constraints

Critical Soil Parameters Key Deficiency Symptoms

@ Texture: Well-drained loamy soils preferred

Sesame
across all three crops

A Fe chlorosis: interveinal yellowing in

(V) Drainage: Poor drainage reduces yield by
25-40% Sunflower

@ ca:Mg Ratio: 3:1 optimal for groundnut A B deficiency: malformed heads, reduced

pod development seed set

Groundnut

A Ca deficiency: empty pods or "pops"”

LUD, DOA

oE
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Critical Water Requirement Periods

Sensitive Growth Stages

n Flowering: Most critical period for all Sunfionier: Grop Teohnloal Iinerary
three crops, 50-70% yield reduction if
water stress occurs =™ B
. LT . m Moment stonvviace (bar
e Seed Fill: Secondary sensitive period, el =
affects oil content and seed size AN . ®
oliar Spray 4

9 Germination: Requires adequate soil
moisture for uniform stand establishment

@ Groundnut requires 500-700mm water

durmg growing season Sunflower showing drought stress response

LUD,DOA o
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Pest & Disease Pressure

Key Pests Major Diseases

Aphids, Thrips,  Early & Late leaf spot, 30-70%

Groundnut .
Leaf miner Rust, Collar rot loss
Capsule borer,  Phyllody, Bacterial 20-50%
Sesame . . . .
Gall midge blight, Fusarium wilt loss
Head borer, Downy mildew, 25-60%
Sunflower w :
Leaf hopper Sclerotinia, Alternaria  loss

Early leaf spot (Cercospora arachidicola) i

in groundnut . - )
¥ |PM Critical Point: Early detection and preventive

measures reduce reliance on chemical controls

LUD,DOA o
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Determinants of Oil Content

[ Sunflower Oil Content (%)

S
€ \o\
]
S % .
S ., \.
o
42
40
20°C 22'C 24°C 26°C 28°C 30°C 2'C 34°C 36°C

Average Temperature During Seed Fill

Key Factors Affecting Oil Content

8° & &

Temperature Water Stress Genetics
Sunflower: -1% oil per °C Critical during seed fill Variety selection can
above 30°C stage modify temperature
response

LUD, DOA JJ
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Oil Quality Standards

Quality Parameter Groundnut Sesame Sunflower ISO/FAO Standard
Free Fatty Acid (% max) 10 15 2.0 <20
Peroxide Value (meq/kg max) 10 10 15 <15

lodine Value 85-105 104-120 110-143 Crop specific
Moisture Content (% max) 7.0 6.0 8.0 <80

Agronomic Factors Affecting Quality

® Environmental Conditions Harvest Timing
High temperature during Delayed harvest increases peroxide
maturation increases FFA levels values

LUD, DOA R
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Integrated Recommendations

0 Soil Management o Water Management
@ Maintain pH 6.0-7.5 with targeted liming @ Prioritize irrigation during flowering &
@ Apply Ca (500-1000 kg/ha) for groundnut at pod/ssedifil

flowering @ Implement mulching to reduce evaporation
@ Use micronutrient foliar sprays (B, Fe) based losses

on soil tests © Consider deficit irrigation in vegetative stages
a Nutrition Management 6 Pest Management
@ Apply P (30-60 kg/ha) as basal dose © Monitor for early & late leaf spot in

groundnut

@ Use rhizobial inoculants for groundnut
@ Apply fungicides preventatively at first disease

@ split N application for sunflower (basal + pre- )
sign

flowering)
© Use trap crops for sunflower head borer
control

= Combine these practices in an integrated system tailored to local conditions

LUD, DOA JS
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Traits
Leaf growth period

Grain weight and yield (g)

Grain-filling duration
Grain weight (g)
Respiration mmolm-2s-
Oleic acid (%)

Grain oil (%)

Leaf temperature

Heat stress injury (%)

Sunflower Climatic Impact

X
{

Impact (3203]2003eqp05¢)
Decreased by 1.04 days °C above 36 °C

Grain weight was reduced up to 21 %, and final grain yield head-!
reduced by 10% at 38°C

Reduced by 2-6 days at 38°C

40% decrease when temperature >35°C during early grain development
Incereased 19 %; night temperature 5°C higher than control

Increased oleic acid production at the expense of linoleic acid

30 % by temperatures > 35° C

1 - 2° C degrees higher than ambient air temperature (42° C) in

susceptible lines

Decreased 10-65 % in sunflower germplasm with variable resistance

evaluated at 40° C
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Peanut Growth stages

BBCH 00 05 10/13 /29 33/34 60/61 7
Phase PLANTING VEGETATIVE GROWTH STAGES REPRODUCTIVE GROWTH STAGES | HARVESTING | POSTHARVESTING

LEAFDEVELOPVENT | FORMATIONOF | MAINSTEM DEVELOPWENT OF
GERMINATION | ™ viavswoony | soesroors | econamion | PLOWERNG 1 eourms o seens

Radicle | Cotyledons unfolded | Upto9ormore |  30%to 40% Begiingof Main phase of Preplantg
Stage Dryseed | emerged | untlfisttrueleaves | sideshoots | of plants meet Mn‘g pod development m&aﬁm
from seed unfolded visible between rows pod filling
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- Groundnut Nutrient Removal

¥ Groundnut is an exhaustive crop and depending upon the yield, it removes large amount o
macro- and micro-nutrients.
% An average groundnut crop, with 2.0 to 2.5 t ha* of economic yield, requires,

> 160-180kg N 20-25 kg p h

» 80- 100 kg K 60-80 kg Ca Q| V1 Anthropogenic
> 15-20kg S 30-45 kg Mg %{k_
> 3-4Kkg Fe 300-400 g Mn AV, R
> 150-200g  Zn 140-180 g B - -
> 30-40 g Cu 8-10 g Mo  [peemne

Low mineral fertilizer flux

¥ The groundnut crop removes
> 4-12% of the total nutrient during vegetative (0-25 days) stages
» 42-88% of the total nutrient reproductive  (25-75 DAE) stages
» 6-53 % of the total nutrient pod development (75-105 DAE) stages

¥ The Peak absorption of Ca, Mg, P and K is during (25-75 DAE)

LUD, DOA Go



Nutrient Concentrations in Groundnut at Various Stages

/

Upper part of plant prior to bloom stage

Upper part of plant at early pegglﬁg

\J

't\'”t”e” (25 — 40 DAE) (40-60 DAE)
Low Sufficient High
percent (%)
N < 3.50 3.50 - 4.50 > 4.50 <35 3.50 - 4.50 > 4.50
P 0.18-0.24 (0.25-0.50 > 0.50 <0.20 0.20-0.35 >0.35
K 0.50-1.60 (1.70 - 3.00 > 3.00 <1.70 1.70 - 3.00 > 3.00
Ca <1.25 1.25-2.00 > 2.00 <1.25 1.25-1.75 >1.75
S <0.20 0.20-0.35 > 0.35 <0.20 0.20-0.30 >0.30
Mg <0.30 0.30-0.80 > (0.80 <0.30 0.30-0.80 > 0.80
ppm
Fe 50- 59 60. - 300 > 300 <100 100 - 250 >250
Mn 50 - 59 60 - 350 >350 <100 100 - 350 > 350
Zn 20 - 24 25 - 60 >60 <20 20 - 50 > 50
Cu <5 5-20 >20 <10 10 - 50 > 50
B 20 - 24 25 - 60 >60 <20 20 -50 > 50
Mo <0.1 0.1-5.0 >5 <0.1 0.1-5.0 >5
(Sources; Jones et al., 1991; Singh 1999) LUD, DOA  %°




Choose of Correcting Nutrients

Nutrients

Corrective Measures

Nitrogen Application of N fertilizer and organic matter to soil, use on N-efficient cultivars

Phosphorus Application of amendments to maintain soil pH near neutral in acidic soils; application of phosphorus
fertilizers, use of P-efficient cultivars

Potassium Application of crop residue and potassium fertilizers

Calcium Liming (addition of CaCO;) of acid soils; addition of gypsum or other soluble calcium source where
lime is not required

Magnesium Soil application of dolomite; soil or foliar application of magnesium soil sulfate or magnesium nitrate
solutions

Sulfur Soil application of pyrite, ammonium sulfate; single super phosphate; gypsum or elemental sulfur.

Zinc Addition of zinc sulfate to soil; foliar spray of 0.1-0.5% solution of zinc sulfate

Iron Soil application of Fe EDDHA or iron sulphate, foliar spray of 0.5 % iron sulfate or 0.02 - 0.05 %
solution of iron chelate; use of efficient cultivars, fertigation with iron chemicals

Copper Soil application of copper source of fertilizer or foliar spray of 0.1-0.2% solution of copper sulfate

Boron Soil application of borax or foliar spray of 0.1-0.25% solution of borax, care not to exceed 1 ppm B in
solution in irrigation

Molybdenum Liming of acid soils; soil application of sodium ammonium molybdate; foliar spray of 0.07-0.1 %
solution of ammonium molybdate

Manganese Foliar application of 0.1% solution of manganese sulfate

LUD, DOA ¢J



Ime of Groundnut Sampling and Tissues

For field grown groundnut, the time of sampling and tissues, which vary from element to
element, has been standardized in our laboratory and being recommended below:

N, P, K, Ca, S, Mg, Fe, Mn, Zn, Cu, Mo Fully matured top 5 leaves at 40-60 days after

& B
N and P
Fe, B

Ca, Pand Zn

¥ e
Bean—@77 R\
///;/ \\
A —Roots with
tubers

e @
Seed
“ eeeeeeeeeeeeee
3 L
OB %
'."‘":’ ,‘;"?‘
Born @B e  sprout
r Ve
Mature R
ppppppp & [a‘ . dSeedhr\g
M
lin,

emergence (DAE)
Fully matured top 3 leaves at 20-40 DAE
Youngest fully emerged leaf and seed (B)

Seed at 80 DAE and at harvest

......... LUD, DOA G2
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- Groundnut Climatic Impact
Climate change and impacts

Dt 5 | S S
events
Prevalence of Abiotic Stress ' I 4 - Prevalence of Biotic Stress
Drought & Heat stress

O

Rust LLS Rust + LLS

(Transpiration efficiency, SCMR, leaf area, —_— g
harvest index, etc.)

Altered rainfall & Salinity stress

(Hypoxia, altered soil pH, root growth, elc.)

Y y
_ Minerals uptake & deficiency

(Fe, Zn, P, Ca, Mn, Mg, etc.)

Impact
Pod number & seed weight
(length, width, yield)

Seed nutrition quality
(Vitamins, minerals, oil quality, etc.)

e
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Sesame Growth Stages

Development of Sesame

Germination Seedling

Juvenile

Pre-reproductive Early Bloom Mid Bloom

Late Bloom Ripening Full Maturity

-;;p ailias

Initial Drydown Late Drydown Time to harvest
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Sesamum Climatic Impact

Which Country Produces the Most Sesame Seeds? : e e o o : . 1o
Sesame Seed Production (tonnes), 2022 & A '€ ® &
sudan =
e 2 ————— i ik
o [ D ————————rs|
wigeria [ 1 I
e I 4 & E &
surkina raso [EN I & g
chad (1 I
car T —
exhiopia N0 N £ £ E &
south sudan [ NN #’
orazit (] I -l
—— y v 3 :
Mozambique [ [N < _‘°'5°°""'
o 200 000 400 000 600 000 800 000 1 000 000 1 200 000 140 1°‘t“ e
Source: Faostat %, Helgi (b)
for Production
Strengths Weaknesses
* Environmental- friendly crop (widespread cultivation to * Lack of good quality seed
smallholder farmers) » Lack of improved cultivars (because of uneven
» Technology well understood (GAP-good agricultural ripening, incidence of pests and disease)
practices) and Contributes to sustainable agriculture * Poor standard or uncertain quality of chemical
* Women participation fertilizers and pesticides
* Minimal inputs required (fertilizers) * Relatively low yield per acre
« Lack of extension services on postharvest technologies
* Weak in systematic use of agro-chemicals
« Labor scarcity
* Few financing possibilities
Threats
Opportunities » Climate change
* Local and export market * Poor yield and quality (incidence of pest and diseases
* High Employment and poor post- harvest technologies)
» Potential for value added products * Need for capital investment for sesame production
* Government support for oilseed sectors (high input prices)
* Labor shortage
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RCB Design (5 treatment x 3 replication) cqa)&o&ﬁ:(o)

Fertilizer rate
- 0O
o RS oQ - 0 JU Treatment Urea TSP MOP | Sulphur | Zinc | Boron
(kg/ac) | (kg/ac) | (kg/ad) | (kg/ad) | (kg/ac) | (kg/ac)
T1 |Control
T2 NPK 69 e Je
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Fertilizer rate (kg/ac)

Treatment Compound

TSP MOP V4
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Peanut
Qil content:

| 44-55%
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Sesamé ed.
Qil content:
45-50%

| Coconut

Oil content:
40-70%

.
[ - ';‘% '.-.-' A = -~ -~
3 ~ - . = -
= . o o XA
-"QQ - 75.-.;:3.’ T
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Cotton seed
Oil content:

Safflower seed
Oil content:
29-45%

Palm fruit

Oil content:
20-25%

Rice bran

Oil content: Oil content:

40-50%

Rapeseed Castor seed

QOil content:
28-45%

Oil content:
50-70%

QOil content:
58-60%

l‘ ‘A" B
- - . F ‘ -

- 1—";- il

—_—

Flaxseed

Corn germ Walnut
Oil content: Qil content: Qil content:
30-40% 29-44%

40-65%




