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Compound feed production 5\[ KU
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INTO THE TROUGH
Compound feed production by country and country group, Change in total,
in million tonnes index 1999=100

300

EU-28]

other Europe

non-EU Europe

50 | T T T T 1
1559 2003 2006 2009 2012 2015 2018

& MEAT ATLAS 2021 /|FIF

01123362 @2023 Suwanna Sayruamyat 3



Multipurpose commodities DV\I: KU
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MULTIPURPOSE COMMODITIES
Major agricultural “flex crops” by production and use, selected, average 2017-19,
in million tonnes und percentage share

@ MEAT ATLAS 2021/ OECD, FAO

B livestock feed
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M fuel
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Determinants of feed price

Related | Global
feed price politic

Transportation
cost

Natural
disaster
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—  (Concentrate feed) T i o]
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High Nutrient, Low Fiber

2IMNTANIHTN i
.=: e Supplement: formula feed requiring
tNaN19A the additional of grain to form a
psasesd [ UUURY (mash feed) complete ratio
: S ~ ‘ # Z '
(Animal feed) wUULNG (pellet feed) bl L A

Ready to Feed —— wuuaula(crumble feed) minerals and is used at a very small

amount to mix with feed to provide a
complete ratio
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Grain
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commodities
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875 :'*®
¥ 2.8%

ww Lard 3/5, Destinati...
= 14 Nov

“ Soybean oil rosario 234264 ;*°
16 Nov A 45%

Grains

 Wheat, SW 72, De...
B

B¢ 14 Nov

« COrn cepea
¥ 9 Nov

% Wheat rosario
““¥ 16 Nov

242 77
- 0.0%

230 EUR
= 0.0%

2317
Y 0.4%

59.51 2L
A 0.3%

106000 £°°
A 6.0%

95000 2%
A 44%

_ ARS
t

https://www.pig333.com/feed commodity prices/ access on 23.11.2023
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https://www.pig333.com/feed_commodity_prices/

Soybean supply/demand balance %RE KU
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Global Soybean Supply and Demand 2023/24
(M TONNES)

Demand 2023/24 est 2023/24 est Est revision 2022/23 est AYoY  2021/22
latest  previous  MoM

US (m bushels)

Area harvested (m acres) 828 828 0.0 86.2 -34 86.3
Yield (bu/acre) 499 496 03 496 0.3 517
Production 41290 41040 250 42700 -141.0 44650
Imports 300 300 0.0 250 50 16.0
Consumption 2,270 24280 -10 2,309.0 118.0 2,312.0
Brazi [' 163.00 Exports 1,755.0 1,755.0 0.0 1,992.0 -237.0 2,152.0
Beginning stocks 268.0 268.0 0.0 2740 -6.0 257.0
Ending Stocks 2450 220.0 250 268.0 -23.0 2740

Global (m tonnes)
Production 400.4 3995 09 3722 282 3604
-US 1124 1117 0.7 116.2 -38 1215
- Brazil 163.0 163.0 0.0 158.0 5.0 130.5
- Argentina 480 480 0.0 250 230 439
: Demand 3837 3833 04 3642 195 3640
: Chma' 120.50 - China 1205 120.0 05 116.5 40 1084
Agrenti... -EU 16.6 166 0.0 159 0.7 17.0
Beginning stocks 100.3 1019 -16 981 23 100.3
US' 112.00 48.00 EU' 16.60 Ending stocks 1145 1156 -11 1003 142 98.1

USDA, ING Research
01123362 @2023 Suwanna Sayruamyat 9



Important soybean producing countries e KU
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BEAN THERE, DONE THAT
Harvested area of the five most important soybean producing
countries, in million hectares

40

35 -

& MEAT ATLAS 2021 /TNI, LUSSOY

20 -
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i China
0 1 | | | 1 1 1
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Corn supply/demand balance Are KU
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Global corn production and demand 2023/24

® Supply ® Demand

Demand 2023124 est 20231?& est Estrevision 2022/23 est AYoY 2021722
latest previous MoM
US (m bushels)

Area harvested (m acres) 871 871 0.0 731 8.0 853
Yield (bu/facre) 1749 1730 19 1734 15 176.7
Production 15,2340 15,064.0 1700 13,7150 1,519.0 15,074.0
Imports 250 250 0.0 390 -14.0 240
Consumption 12,3590.0 12,315.0 750 12,108.0 282.0 12,4830
Exports 2,0750 2,0250 500 1,661.0 4140 24720
Beginning stocks 1,361.0 1,361.0 0.0 1,377.0 -16.0 1,235.0
Ending stocks 2,156.0 2,111.0 450 1,361.0 7950 1,377.0

Global (m tonnes)
Production 1,220.8 12145 6.3 1,1571 63.7 1,217.3
-uUs 387.0 382.7 43 3484 386 382.9
- Brazil 1290 1290 0.0 1370 -8.0 1160
- Argentina 55.0 55.0 0.0 340 210 435
China, 304 Demand 12050 12002 48 1,168.2 368 11999
-EU 80.0 795 05 76.0 4.0 817
- China 3040 3040 00 2990 50 2910
g Beginning stocks 299.2 2981 11 3103 -111 2930
Argenti... Ending stocks 315.0 3124 26 299.2 15.8 310.3

Brazil, 129 55

USDA, ING Research

https://think.ing.com/articles/wasde-update-bearish-release-weighs-on-grains101123/
01123362 @2023 Suwanna Sayruamyat 11



Wheat supply/demand balance Aare KU
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Global wheat supply and demand 2023/24

= Supply = Demand

2023/24 est 2023/24 est Estrevision 2022/23 est AYoY  2021/22
latest previous  MoM

US (m bushels)

Area harvested (m acres) 373 373 0.0 355 18 371
Yield (bu/acre) 486 486 0.0 46.5 2.1 443
Production 1,812.0 1,812.0 0.0 1,650.0 162.0 1,646.0
Imports 145.0 1350 100 122.0 230 96.0
Consumption 1,155.0 1,159.0 -40 1,130.0 250 1,093.0
Exports 700.0 700.0 0.0 759.0 -59.0 796.0
EU ' 134.3 Beginning stocks 582.0 5820 00 698.0 -116.0 8450
Ending Stocks 684.0 670.0 140 5820 102.0 698.0

Global (m tonnes)
Production 782.0 7834 -1.4 7895 -15 781.0
-Us 493 493 0.0 449 L4 44 8
-EU 1343 1340 03 1342 01 1382
. - Russia 90.0 850 50 920 20 752
China, 153 Demand 7928 7929 00 792 4 05 7927
- China 153.0 153.0 0.0 148.0 5.0 148.0
- N Africa 473 473 0.0 46 4 09 470
Beginning stocks 269.6 2676 2.0 2724 -29 2841
Ending stocks 258.7 2581 0.6 269.6 -109 2724

Russia, 90 N Africa, 47.3

USDA, ING Research
01123362 @2023 Suwanna Sayruamyat 12
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z REUTE RS" World v Business v  Markets v  Sustainability v Legalv  More v

Commodities

China moves closer to commercial
planting of GMO corn, soybeans

Reuters —
Al <
October 19, 2023 2:34 PM CMT+7 - Updated a month ago

BEIJING, Oct 19 (Reuters) - China has approved 37 genetically modified corn seed varieties and 14 GMO
soybean varieties, taking it close to commercial planting of GMO corn and soybeans.

The varieties approved by the Ministry of Agriculture and Rural Affairs in a notice on Tuesday include corn
varieties owned by Yuan Longping High-tech Agriculture Co, Syngenta and Dabeinong.

China is the world's top buyer of soybeans and corn, importing more than 100 million metric tons of the
grains a year to feed its huge livestock herd.

https://www.reuters.com/article/china-gmos/china-moves-closer-to-

commercial-planting-of-gmo-corn-soybeans-idUSL4N3BP1VF/

01123362 @2023 Suwanna Sayruamyat 13
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Conversion table weights

WHEAT & SOYBEANS

MAIZE & SORGHUM

1 bushel wheat or soybean

Bushels to metric ton

One metric ton =

=60lbs
=27.216kg
=0.0272metrictons

=bu. X 0.027216

36.74371 bu of wheat or soybeans

1 bushel maize or sorghum

Bushels to metric ton

One metric ton =

=56lbs
=25.4012kg
=0.0254metrictons
= bu. X 0.025400

39.3679 bu of maize or sorghum

Wheat: bu./acre x 0.06725 = metric tons / hectare

Maize: bu./acre x 0.06277 = metric tons / hectare

BARLEY OATS
1 bushel barley =48lbs 1 bushel oats =32lbs
=21.772kg =14.515kg

Bushels to metric ton

One metric ton =

=0.0218metrictons
=bu. X 0.022772

45.9296 bu of barley

Bushels to metric ton

One metric ton =

=0.0145metrictons

=bu. X 0.014515

68.8944 bu of oats

Barley: bu./acre x 0.05380 = metric tons / hectare

Oats: bu./acre x 0.03587 = metric tons / hectare

OTHER
1 kilogram = 2.204622 pounds
1 quintal =100 kg
1 metric ton =10 quintals = 1 000 kg

N
SAre KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY
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Feed and Livestock
Sectors, Economic
Growth, Key in
U.S.Baseline
Projections

by Erik Dohlman and Matthew Miller

U.S. meat exports

Billion pounds

25

20

15

10

e Beo f Pork Poultry Total
O v X o 3 Q % Uy o] Q) N v P © > O
O K & & O & Ny NN VU OO e
S S DD S S S S PSS S S

Calendar year

Source. US4, Ecenomic Research Senice, based on data from USDA Agricultural Projections to 2630,
February 2021.

Corn and soybean use for animal feed and for exports are projected to increase

continually through 2030

Billion bushels of U.S. corn production and use
18 A
16 - e
14 - \/\/ e ——

12 -
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Marketing year
wesm Ethanol and by-products

wesn Feed and residual Exports == Pr

Billion bushels of U.S. soybean production and use
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R A e
Marketing year
wssm Domestic use Exports Production

Note: Shaded areas indicate projections.

Source: USDA, Economic Research Service, based on data from USDA Agricultural Projections t
February 2021.
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(Total Feed Consumption)
U 2567 Us:zu1tu 21.31 auays

m Tritdo (Broiler) mans (Pig) m1nld (Layer) mWa (Duck) mTn (Cow) mTnwo (Cattle) m Ay (Shrimp) m Uan (F

https://www.thaifeedmill.org/wp-content/uploads/2020/12/A0udaimsoimsdndy -2543-2566.pdf
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nisusinpanisdndniknun .
W.21.67 0.0.67 uldaguuilas
i / nn 1 / An n/ an

Uszinniagéu

(Total Feed Consumption)

: v Jodounouaoins
U 2567 Us:uacu 21.31 aauau

21 Tne 9.99 10.01 -0.02 -0.20
' Uanilu

_ Jad (Tls6u 60% i 35.70 36.47 -0.77 -2.11

Jaigago 4% M) | e s s s,
- 9%

danilu insans 41.50 42.44 -0.94 -2.21

(TUSEU 65% U | v cvvisvmmssnsmsimiins s s
1)

..................................... o \6.84 o o

712lwa O 1172 2T T o O S,
D/H,nnf2in

50% 1zh,MndIudEa 8.98 9.41 043 4.57
17

. o 7.68 8.45 -0.77 -9.11
n1nﬂ3lhan ............. ‘i-'m ......................................................................................................................

28% . e ¥ 12.85 13.45 -0.60 -4.46
AN EARUIE | e e

7.59 7.92 -0.33 -4.17
1L

» . . HULAU
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ANANTTOL 1 6.A.2565

szansdmd e nnsdadid Uannlu mndawaas SR Uaednn g onas

GRED) (B %ild Fu0u(FY) %ild | U5un n4(Fu) %l | 15 (A1) ol | 15 (A1) o%ild Usunou(Fn)
1i’iLﬁ“E| 1,836.20 7,574,317 (4.125 nn.J@n) 3 227,229.5 30 2,272,285.0 62 4,696,076.4 - - 5 378,715.84
TriSianausiiug 18.30 922,320 (50.4 nn./dl) 3 27.660.6] 25 230,580.0] 60 5533020 - ; - ;
Trladngu 32.23 605,284 (6.5 nNn./6/18 d1lanid) 3 18,158.5| 25 151,321.1| 60 363,170.5 . ; - ;
Tr1a 5314 50.51 | 2,120,569 (41.98 nn./g2/52 dlad] 5 106,028.4| 25 530,142.2| 55 | 1,166,312.9| - ; - ;
Tnlanauaiiug 0.427 17,072 (40 nn./faAl) 3 5122 25 4,268.0] 60 10,243.2 - - - -
WYY 16.71 4,511,466 (270 nn./#7) 3 135,344.0 20 902,293.1 25 1,127,866.4 20 902,293 .1 20 8902,293.1
Huuﬁﬂﬁ 0.810 846,300 (930 ﬂﬂ..-“[sﬁ"]fﬂ) 5 42,315.0 20 169,260.0 - - 45 380,835.0 10 84,630.0
LﬂﬂLﬁﬂ 35.57 298,771 (8.4 NN./A) §] 17,926.3 20 59,754.2 15 44 815.7 35 104,569.9 - -
avig 0.30 21,541 (73 nn./daAl) 6 12025 30 6,462.3| 10 21541 45 9,603.4| - ;
\alai (W) 4,50 246,375 (54.75 nn./@) 8 19,710.0] 15 36,956.3 - - 40 98,550.0 - -
Tauu (6) 758,700 | 1,246,313 (4.5 nn./60/51) - . 5 62,315.6] 15 186,046.9 - . 10 124,631.3
TALam () 445,869 500,264 (9.35 NnJE/T) - ; 5 25,013.2[ 10 50,026.4 - ; .
T'Tf] (F1ld) 320,000 512,000 20 102,400.0 20 102,400.0 - - - - - -
an (F) 380,000 570,000 10 57,000.0 30 171,000.0 30 171,000.0 - - 15 85,500.0

794 19,992,592 755,585.9 4,724,061.1 8,372,004.5 1,495,941.5 1,575,770.2

Fan ANIANGNARTMNART N v Ui aumuanmeianiusezarumeiisesdud
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tuds:=tnft 8 aauau

g1olwa 4,940,000 24.5 13.6% g1olwa 1,834,021 9.1
Jadu 150,000 0.7 : MNAIKEDJ 2,753,099 13.6
- 2 - 07JUS':II7 - [~ ° 2
uutdu/minuu 1,290,000 6.4 60% e NIND2IINWAQUILIN 2,979,707 14.8
Jargdno/uanncunidnd 1,620,000 8.0 57@ DDGS 317,818 1.6
s S0,
SJU 8,000,000 40.0 113%:"0/ ¢ g12a1a 1,263,016 6.3
g1ouistag 755,569 3.7
&
I 2 y _
g 9.1% > du 9 ([Ustiu, 3miju) 2,278,770  11.3
DDGS 3.7% =
6.3%
1.6% SouU 12,000,000

B ludszinA m cnadszinf
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Global Animal Feed Prices 2012 - 2022 87\[ KU
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UsD/tonne
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Source: World Bank, Thaifeedmill, Krungsri Research
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nfzsul%'emt,ﬁem@mﬂ"lfﬂwu'ln'zsa“mqﬁvﬂ'lsfu‘lmmm

IsMuIUgasorIsdnd

51A1(U ) /n.n.(10 d.A.2566)

nasulduselerila-anitin(Mcal/kg)
wasorulduszlaanila-qns(Mcalkg)
lUsin-seeaz

Lysine,%

Methionine, %

Threonine,%

Tryptophan,%

Relative Index

(A1BANER)

9.13

HULHY  59m9/9098

Tndus
2973 3.071
3.387 2.696
2.88 3.170
0.12 76.083
0.04 228.250
0.11 83.000
0.04 228.250

624.52

177.61

Au1: auAuduanomisdad (2566)
TFMA Talk "aunuimuwidrdns” asun1 16 Famau 2566

01123362 @2023

14.00
U818 sqpq/mudae
2717 Tnaus

3.092 4.528
3.511 3.987
7.60 1.842
0.27 21.852
0.12 116.667
0.24 58.333
0.10 140.000
377.21
107.27

11.50

F1INA 5900 mine
Lndus
3.383 3.399
3.395 3.387
8.24 1.396
0.25 46.000
0.18 63.889
0.28 41.071
0.06 191.667
350.81

99.77

Suwanna Sayruamyat

11.50 e (Feed formulation)
o o * Software: linear
YNFANE  s9p1/mics T sra/uae ina /

Tnaus v1stad  Tagus programming

3.023 3.804 2.508 4.187 formulation software/App.
3.376 3.406 3.073 3.417 * Principle: least cost
10.92 1.053 11.33 0.927 formulation / Nutrients
0.35 32.857 0.40 26.250 relative to ingredient
0.22 52273 0.20 52.500 prices

0.35 32.857 0.36 29.167
0.14 82.143 0.13 80.769
208.39 197.22

59.27 56.09
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- * lwa (Corn ) * pudiu:nas (Juldu, Cassava root)
lJSt MNNWaJJjau * Ua19do (Rice broken) e Tagunndosua:tiunndad

* gja:199a (Rice bran)

*  Uawu mauuwy (Skimmed milk]) *  mnwaadhe (Cotton meal)
US: ln nIUS(-'iu . mnﬁb.méaJ (Soybean meal) *  mnuuddrdel (Soy-milk residue)
* wannamdol (Soybean seed) *  mnwaoniua:au (Sunflower seed meal)
e mntrdudtu (0il palm meal) *  mnunlua) (Rapeseed meal)
*  mnwes (brewer’s grain) *  mndudundelUstiuto@ud

*  uns:tudu (Leucaena leaf meall

* Waennoadu (Oyster shell meal)

lJStlﬂnllS:S"Iq * ns:qnUu(Bone meal)

* |ndsaunJ (Salt)

* W
Us:iNnoMrisHeNU [
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Percentage of world production and soybean Map

United States: Soybean Production
T '

Production (1,000 MT)

3
3
. < 4
1] Brazil S

& N indicates percent of

- o5  production.
Nt estmated P o
USDA Foreign Agricuttural Service Source: U.S. Department of Agriculture,
= National Agricultural Statistics Service

Global Market Analysss
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r1us
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] China

Soybean Production
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1 Russia o \>
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Global soybean calendar a?\RE KU
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Soybean
(countries ranked by descending production 2023) Se Percent ?f Total
ason Production (%)

Brazil I I I
United States I I
Argentina First crop I ] First crop T4

Second crop | ] ] Secondcrop | 26
China I I
India I I
Paraguay I I
Canada ] I
Russia . I
Ukraine . I
Bolivia | | | | | | | | | I-I-I | | | -I. | | |

F @S FT P RESFEFEE P T
Bl Plant Mid-Season I Harvest
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vauan (awau) vavaavudivnaiaas (nn./ls)
UsTi3a I 18.1 U 2562 - 2564
MU I 22.6 4,000
Tn .
& 30.11 3,500
paJln I 45.67
WASy I  63.03 3,000
0 10 20 30 40 50 60 70 2,500
B uiss m nadln The mnu musi3a 2 000
Global Cassava Production, Exports and Imports, by Major Countries (2020) (Tonnes, M)
Production Export 1 '500
60.0 Nigeria Thailand 71 1,000
410 Congo USA 19
Laos 17
29.0 Thailand China 16 500
218 Ghana Germany 12
183 Indonesia
182 Brazil Import 0
105 M| Viet Nam China 67 Tuatsy noJln Tng NIUN usiga
88 Angola Thailand 31
77 Cambodia S. Korea 13
: Trinidad 09 B 2562 W 2563 2564
75 Tanzania Germany 09
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12 10.4 99 40
’ 9.35 35
10 8.66 9.04
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2562 2563 2564 2565 2566 2567*
m vavan (udu)  —s—Wuiuies (3uls)
¢ Production (Tonnes) 5 Provinces with the largest cassava production 5 Provinces with the largest number of
s
| ’ R cassava processors
Provi Production Cassava Pellet, Starch Province Starch  Cassava Pellet, Production
} rovince (Tonnes) Cassava Chip  Factory Factory  Cassava Chip  (Tonnes)
l\‘ 1. Nakhon Ratchasima 4,908,505 131 31 1. Nakhon Ratchasima 31 131 4,908,505
2. Kamphaeng Phet 2,536,527 141 10 2. Chonburi n 15 606,153
3. Kanchanaburi 2,011,705 59 3. Kamphaeng Phet 10 141 2,536,527
4. Chaiyaphum 1,920,715 54 4. Kalasin 10 20 1,039,972
5. Ubon Ratchathani 1,818,897 73 5. Rayong 8 6 149,952
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wlauuaiu=nasaouds: U 2565 Usuncudioonadn 1.14 auau yan 956.4 aunoaansansd vengad 1.4%

ugadsuncuua: 11.9% tugayam

USD, m
" Food Paper  Pharmaceuticals B Feed Others

(CAGR%
o0 3% 7 \ Feed
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== BN -
40 -
— e
30
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Casw
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0

2016 2017 2018 2019 2020 2021 2022E 2023F

Note: CAGR growth 2021-2023
Source: Mordor Intelligence Analysis
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Carbon Emissions from Farm to Table [%7\[ KU
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Carbon Emissions From Farm to Table

\)

A

\}
24 vV"
HAINS 3
o RN -
"9@ i —p
SRR

o
e

Land-use change Farming Animal Feed Processing

Changes to soil carbon and Methane emissions from cows Emissions from crop production Emissions from energy use in the process
deforestation for farmland and rice. Emissions from fertilisers and processing into animal feed of converting raw material into food
and machinery products

1\

-
\#23

Transport Retail Packaging
Emissions from the transport of food Emissions from energy use in stores Emissions from the production of packaging
‘u’ greenspark nationally and internationally such as refrigeration and materials, transport as well as disposal of
materials
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SOYBEANS Fertilize

Direct Energy o
7%

Seeds &
Pesticides...

A Soil Carbon
44%

N20 Emissions
41%

kg CO,-eq / kg product

Soybeans — Breaking down the carbon footprint in soybean
production, soil carbon (44%) and N20 emissions (41%)
cumulatively account for 85 per cent of the total carbon
footprint of soybeans. The remaining 15 per cent of carbon

impact is direct energy, fertilizer manufacturing, and seed
and pesticide manufacturing.
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Carbon footprint (including Land Use Change)
of soybeans at European market

5.56 9-19

076 o070 0.96 0.88

United States

Argentina Brazil France Italy Russia Ukraine

0 CULTIVATION I TRANSPORT I PROCESSING
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Canada: Ontario’s crop carbon footprint ONARE KU
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CORN WHEAT

Direct Energy Direct Energy
7% 4%

A Soil Carbon
26%

A Soil Carbon
23%

Seeds &

Seeds & Pesticides
Pesticides 6%
2%
N20 Emissions N20 Emissions
52% 50%

Wheat — Breaking down the carbon footprint in wheat production, soil
Corn — Breaking down the carbon footprint in corn production, 75 per cent of GHGs emitted are from carbon (26%) and N20 emissions (50%) cumulatively account for 76 per
soil carbon (23%) and N20 emissions (52%). The remaining carbon impact is seen from direct energy cent of the total carbon footprint of wheat. The remaining 24 per cent of
at seven per cent, fertilizer manufacturing resulting in 16 per cent, and seed and pesticide carbon impact is direct energy, fertilizer manufacturing, and seed and
manufacturing with two per cent of the total footprint. pesticide manufacturing.
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Carbon footprint of grain production in China
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16000

12000

Carbon emission per unit area
(kgce/ha)
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=
=

Zhang, D., Shen, J., Zhang, F. et al. Carbon footprint of grain production in China. Sci Rep 7, 4126 (2017). https://doi.org/10.1038/s41598-017-04182-x

m N fertilizer emission

B Straw burning emission

SOC(N application)

m Machinery emission

W CH, emission
m SOC(Straw return)

(a)

Maize

Wheat

Rice

2.5

W Irrigation emission

B Other emission

SOC(No-till)

Carbon emission per unit yield

(b)

-1.0
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Rice
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Global fishmeal situation Q“f\[ KU
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= o —d = — = & -y
QU anaJ 4.57% lUOJ’TmS']ﬂ']f)t’lt]ﬂUE)’\H']SE‘-[C’DllWJUU 16.34%

* Usingmsadaily miriudailaanas
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Fishmeal WYL

. feed
1] feedS producti...

in 2021 i

Raw materials for fishmeal production in 2023

ownsnsaulsgy * Uawmn:an (Anchovy) WUstiu

1Wu nuns:=UaJ UNA3A Soua: 65 50.13%
(1)
* Jamaiwed nnnismus:ud Ao
Uan (by catch)
vawaogldannisudssy 40%
o
60 /0 Premium grade 65% Sow and piglet feed for 60%

Grade 1 60% All feed types
Grade 2 55% Fattening feeds

https://issuu.com/aquacultureasiapacific/docs/aq22179_aap_sepoct_22_fa_lr/s/16897246#:~:text=The%
@2023 Suwanna Sayruamyat 20association%20estimated%20the%20following,in%20feeds%20was%20197%2C883.35%20tonnes. 46



Global production and consumption 2019-2024 (TARE KU
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Thai fishmeal situation Q/\ E
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Feed conversion ratio (FCR) D/\ c KU
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Feed conversion ratio (FCR) is the conventional measure of livestock production efficiency: the weight of feed intake divided by
weight gained by the animal. Lower FCR values indicate higher efficiency.

Total feed fed (kg)
weight gained (kg)

% protein feed conversion efficiency :
gon ga0 | W 85

TABLE 1.1 Global Average Feed Conversion Ratios and Efficiencies for Animal Products

Direct Energy

Feed Conversion Percentage Energy Feed Protein Feed for Housing or 24
Animal Ratio (kg DM Edible (% Conversion Conversion Processing
Product Feed/kg EW) EW of LW) Efficiency (%)  Efficiency (%)  (M]J/kg EW) Data Source . . . 1 9
P ~ = — - - % energy feed conversion efficiency 1.9

et al. (2013),

Smil (2013) fjJU'lﬂ QJa

Pork 6.4 55 86 85 1.8 Macleod
et al. (2013),
Smil (2013)

Beef 25 40 19 38 0.08 Opio et al.

(2013), Smil

(2013) 0, i

% edible 40

Other 15 55 44 63 0.09 Opio et al. — P 55
meat® (2013), Smil gJun gJa

@013) 70
Eggs 23 - 19 25 13 Macleod

et al. (2013),

Smil (2013) 0.7
Whole 0.7 - 24 24 0.22 Opio et al. 23
milk (2013), Little :

014) FCR 25
“The “other meat” category, which forms 6.6% of all meats produced in 2011, is based on sheep and goat meaf (65% by mass of “other meat” — — 6-4
in 2011), but includes other sources of meat, for example, horse, rabbit, and camelids. UJ U OU UJ 0 3 3

The feed conversion efficiencies and direct energy for housing are given for reference, and are not used in the analysis.
Source: Alexander, P., Brown, C., Rounsevell, M., Finnigan, ]., Arneth, A., 2016. Human appropriation of land for food: the role of diet.
Global Environ. Change 41, 88—98.

Peter Alexander, ... Mark D.A. Rounsevell, in Proteins: Sustainable Source, 0 10 20 30 40 >0 60 70 80

Processing and Applications, 2019 M Whole milk  m Eggs Beef M Pork M Poultry
https://doi.org/10.1016/C2018-0-01205-0
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The economic conversion ratio (ECR) and Feed conversion ratio (FCR) TARE KU
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6.0-10.0

Beef cattle _ e ) ey
TH24-25 . s,

Pigs I

Chicken 1.7 20 Feed efficiency (FE)

FE = Weight gain (kg)
~ Total feed fed (kg)

Feed conversion ratio (kg of feed/kg weight gain)

‘protein retention” and ‘calorie retention” as being more precise measures of how efficiently animals convert feed nutrients

into human-edible nutrients

Beef cattle - @)
) Chicken e =1 O
e

Retention

® Calorie Retention © Protein Retention o . S
Fry, J.P., Mailloux, N.A., Love, D.C., Milli, M.C. and Cao, L., 2018. Feed conversion efficiency in
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ADG vs FCR vs FCG e KU
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* msiscuiaulaagcodu (Average Daily Gain: ADG )

* dousiymswaguomistidullio (Feed Conversion Ratio: FCR)
*  Feed Conversion per Gain KSo FCG aunumaimsaanisuanttio 1 nn

®  nJ ADG ua: FCR UnowdAcuuin aelomatumsldauanauununiissii wsooiznanunidula

umdndame — ukunisuau

ADG =

FUIUIUNEYI

Jsurtuoarisniu

FCR =~ FCG = FCR X symowmscio nn. (un)

uningame — undnisuau

*  ADG gJ uanify wuarguliunuwelrasdadbuinunaiunaaiandains => s1glauin
*  FCR m uanifiy Womislununtumswasuluilio => aunum
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o owm  ovm | A

* Hog-corn price ratio (TGaulslu USA)

* dnsrdUsIAMENSaDSIATIIWA Corn price 10.01 9.99 v

* Hog-bran price ratio Bran price 8.45 7.68 v
*  9051dIUSIANFNSNDSIANS Soybean price 9.41 8.98 \ 4

* Hog-soy bean price ratio Hog price 74 76 A
. 5msnabusnmemsdaswmmnﬁomé"m Hog-corn price ratio 74 7.6 A
Hog-bran price ratio 8.8 9.9 A

Hog-soy bean price ratio 7.9 8.5 A
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Feed economic efficiency (ONRE KU
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.25 40 _ ~18 30
The economic conversion ratio (ECR, $/kg) provides a measure of 3 3$ Production « § 3 o« B
E%Z.O 352 E 16 2
feed economic efficiency by multiplying FCR and feeds cost. 2815 30 22 £ 14 * :%
1.0 25 12 2.0
ECR = FCR Xfeed cost [$/kg] 12 50 _ - 100 7.0 %
& [~e A BEE
é‘gm e, £ e 85 60§ §
£3 -, . “0gs 288 £2
2 ; 55 38 s0 52
T 6 30 < a0 =
?400 30 mg §1O 3.0
2 €z
§§ 25 E 8 = i 2.0 E g
5 8 300 o :u 5 cuesl gg
. . . . - “— = N ik b i s g 018 0 o
Economic profit index (EPI) is another model that 58 S - N e
= g = =
20?960 1970 1980 1990 2000 2010 202:)5 ?960 1970 1980 1990 2000 2010 2020 ;

can be used to measure the feed economic . . , , .
Fig. 3. Product output per animal and feed conversion ratio (FCR) for broilers, turkeys,

efficiency. Measurement of EPI is performed by swine, beef cattle, layers, and dairy cow in the US from 1960 to 2016. Product output per
animal data are from USDA (2017). The FCR shows how efficient the different animals are
in converting the feed to final product. The lower the FCR the higher the efficiency of the

the total feed costs (Martinez-Llorens et al., 2007): livestock in converting feed to product.

calculating the total value of fish produced minus

Available via license: CC BY 4.0
EPI = (animal weight X animal price) — (ECR X animal weight increase)
(kg) (B/kg) (B/kg) (kg]
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uan

i s1A3000U (E)
s1MIngus (—) = X 100

nn %lnwu:tudnnau

nnNoawad TUsau 35% s1A1 22 uan/nn. Jaadu ldstu 60% s1A1 45 uan/nn.

aunuldsauanNiNadKasd aunuldsaurnnNiNaorand

22/35 x 100 = 62.86 uan/nn. 45/60 x 100 = 75 uan/nn.
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1. Patience, John F., editor. Feed Efficiency in
Swine. Wageningen, The Netherlands,
Wageningen Academic Publishers, 2012.

« Birds, spoiled feed, feed sorted and refused by pig

2. Holtkamp, Derald, Hans Rotto, and Steve
Poor sanitation Parker. "'C'osts of Swine I'Jisea.se: Impacts of
Feed Efficiency.” ISU Swine Disease
Conference for Swine Practitioners, 2007,
Temperatures Ames, lowa.
Straw, B.E., "691-1049 Controlling Internal
Parasites in Swine" (1991). Historical Materials

from University of Nebraska-Lincoln Extension.

w

. . Paper 1153.
Animal Welght 4. Purdue University Cooperative Extension. Pork
Industry Handbook. Purdue University, 2010.
Optimizing phosphorus in pig diets is a balancing act 5. Reese, Duane E. National Swine Nutrition

Guide. University of Nebraska, 2010.
Hancock, J.D. and K.C Behnke. Use of

Genetics ingredient and diet processing technologies

o

(grinding, mixing, pelleting and extruding) to

Pelleting feed can help support pig performance in many ways compared to feeding meal feeds. produce quality feeds for pigs. Swine Nutrition,
Second edition. Edited by A.J. Lewis and L.L.
Southern 2001. pp 469-497.

7. Grumm, M.C., S.L. Colgan and K.J. Bruns.
Effect of out-of-feed events and diet particle

Lysine is the limiting amino acid in grain-based swine diets because without it

size on pig performance and welfare. Journal
of Swine Health, 16, 2008. (2):72-80.
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e wolhs:uun1JlauOIKISINAO

ana:auga losols:ans 1. WuUs=gnsmwlunisgogonis

aunsglunJtiuoIKIsING

) 4 » qaunsglusluladinintuauiaiunisadueulyinansytin Faueulzlivistiasumevaidadliasnadrila
ﬂmUaUQaq:aJUHIKaUﬂWW dutumstasuiaunsglusluloantumalduaimsisbuvawwuds:ansnwnistdomsyoldad

dadaguuazods=ansniwnis

Uaawuu

« MsanaJyaiusuilaunsgnalsalus:uunatduaimsivalds:ansnmwnmistgonmsiudadnaau Woinanio:
Nauqavaaunsgluaild mirdadausaldomslanaus-ansmwiwuduia:lwunisQaduansomslanyu

3. ldSUas1IS:uUNU

. mstdlusluTediniualis:uuniAunugaidaiogluanazauqa lnowusnaunsgtulusluloaninsadiansii
vacdes:uuDAUAUBeIdns NnuamsAnulUslulednniludasuatuuusgwuin mstdluslulodinbuade
QUﬁuﬁuﬁc‘JalEjaonn secretory IgA nsHaJvaJ cytokine nanuwta waN1smMJtugaIgadlus:uuniAuNU
aghulsRmunalnaeslsludintumsiasuasiis:uuniAunudiluldunnsiuuddo

91383: MmstlUslulotinua:Us:Toguvasmsiglusluleantudrdnl (Use of probiotic and advantages in animals) log aw.cu.nudgul Wuge - aunAUgLagIgnsurkisna
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TOP 5 PESTICIDE PRODUCERS AND CONSUMERS
Combined turnover of the five biggest international pesticide producers in their five most important markets,
in million US dollars, 2018, and share of sold or purchased highly hazardous pesticides, in percent

HAZARDS IN FEED TROUGHS

Pesticide sales and shares of highly hazardous substances in
them, by crop, 5 biggest international producers,”

in billion US dollars and percent

36.2%)
of which

Glyphosate M Atrazine

M Paraquat [l Acetochlor
249% M Glufosinate [ others

Il Mancozeb

3 5] -
of which
[ Syngenta (ChemChina) 3,410
- m sellers S
e 2 ;
3 49.0 0/0 identifiable products of the producers Bayer, BASF and Syngenta (Europe)

M share of highly hazardous and Corteva and FMC (USA)
FMC|971, 39-2 0/0 pesticides
51.5% = buyers
M share of highly hazardous

pesticides

@& MEAT ATLAS 2021 / PUBLIC EYE

iE

|USA|2,890

H

36.7%

@ MEATATLAS 2021 /PUBLIC EYE

“identifiable products of the producers Bayer, BASF, Syngenta (Europe) and Corteva und FMC (USA);
in the world's largest market, China, local producers have a market share of 90 percent

01123362 @2023 Suwanna Sayruamyat 29
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NOT A DROP TO DRINK

Global drought risk, indicator including
hazard (probability), exposure
(population, cropland, livestock etc.),
and vulnerability (likelihood of suffering *
adverse effects), 2019

@ MEATATLAS 2021 / EC

Drought likelihood

M high (0.8-1)

B medium-high (0.6-0.8)

M medium (0.4-0.6) arid, low
low-medium (0.2-0.4) water usage
low (0-0.2) M urban centres
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GROWTH OF THE WRONG SORT

Countries with more than 1,000 tonnes of antibiotics sales for the production of animal-sourced foods, 2013 and expected increase to 2030,

in tonnes

I % UNSCRUPULOUS APPLICATION
Use of antibiotics in the USA, 2017 (humans), 2018 (animals),
m m 1,603 . in percent
527
5476 En O =
m m humans
| Canada |  Germany 1807 M cattle
(1398 i
| Spain| [ chickens
|USA| (1319 Iran] M turkeys
l 73 200 B other
m m animals .
l EXAa 4,792 :
6.448 2,633 [373%]
I | no medical reason’
B 2030 é “e.g., prophylaxis for complete herds, use for fattening é
W 2013 3

l.’_.

China’s meat producers feed their animals antibiotics primarily as growth stimulants. That amounts

to half of the total worldwide use of these products
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