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In the aftermath of World War II most of the countries
that were to come together to establish the European Economic
Community found themselves with their animal husbandry disorganized
partly because of several years shortage of fodder products.

According to the statistics it was only towards 1950
that the average consumption of proteins supplied by land animals
to the inhabitants of the future Community got back té¢ its pre-
war level of rather under 40g per head per day, compared with over
60 in North America and Australasia. In retrospect the available
resources in the 9 countries at that time appear to us extremely
inadequate in quantity and in quality. Productive pastuland
(45 million hectares) yielding feedstuffs with a higher cellulose
content and lower nutritive value than nowadays, figured promi=—
nently in the total of resources. The same is true of potatoes,
practically devoid of protein, whose consumption for animal huse
bandry exceeded 20m metric tons. On the other hand cereal fodder
crops were still only of the order of 30m metric tons, or a come

parable volume to cereals for human consumption (in the form of
bread, cakes, edible pastes, etc.) and barley and cats accounted
for two=thirds of the total although both are highly cellulosic
(4,5 % and 11 % cellulose content, compared with 2 and 2,5 % for

maize and wheat).

National outputs of protein concentrates (animal meals and
oilcake) were then as now very low. Imported concentrates only
toialled 2,9m metric tons, of which 60 % oilcake containing under
32 % protein and over 10 % cellulose : linseed, rape, cottonseed,

palm nut and copra.

The future Community was unable to step up production of
monogastric animals (pigs and poultry) which have a shorter growth

cycle than ruminats, and need no cellulose, but a large protein jp.

take, especially of certain rare amino acids, lysine, methionine,
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tryptophan, which occur in insufficient quantity in animal meals
(fish and meat) and in a limited number of oilcakes (soya, groundmut).
Except in the United Kingdom and the Netherlands, the manufacture of
compound feeds was on a small scale and numerous breeders fed small
herds on cereals, potatoes, kitchen waste and greasy effluents, by-
products of the food industry : bran, whey and especially groundnut
or linseed cake for the winter feeding of dairy cattle. For lack of
an adequate and well balanced diet, yields were poor, pigs were fat
(too much carbohydrate) and monogastric liverstock accounted for only
24 % of total protein production as against 76 % from the meat and

milk of ruminants.
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During the next 20 years, the fodder constiuents of feeds used in
animal husbandry changed completely. As a result of the fodder revolu-
tion, the relative share of production from grassland decreased, but its
quality improved. Potatoes were not used as much, and nowadays they re-
present only 12m metric tons. From 1950 to 1970 however the use of
cereals in animal feedingstuffs more than doubled, reaching 66m metric
tons or 2,4 times the use in human foodstuffs.

Additionnaly wheat, sorghum and maize represent 51 % of fodder cereals.
But above all, imports of protein concentrates have risen. They showed
a fivefold increase in slightly under 20 years and now include 71 %
animal meals and olicake containing more than 44 % protein and less then
7 % cellulose (groundnut and especially soya beans)

Total for the 9 EEC countries

1950 1955 1960 1965 1970

Cereal use in feed=
ings tuffs (million
metric tons) 30,7 37,6 48,3 57,2 65,9

Net imports of pro-
tein concentrates
(m metric toms) 2,9 4,1 7,2 9,9 13,3

Ratio of cereal use
to protein concen—
trate imports 10,6 9,2 6,7 5,8 5,0

Proportion of animal
meals and groundnut and}
soya oilcake in total
protein concentrate 28 % 45 % 59 % 64 % 1 %

The situation in animal husbandry has hecome adapted to the fodder
resources available. $So for as frequent changes in statistical series
allow this sort of analysis, production of pigmeat, poultrymeat and eggs
in the 9 Community coun tries has grown on average 3 timecs as fact as that
of milk and 1,5 times as fast as beef and wveal.
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Production of monogastric animals is now 3 times as high as that of
beef and veal (1). In 1971 in the Community the average consumption of protein
from land animals totalled 55g per day, of which 32 % was from pigmeat and poul=-
trymeat.

Many analyses have been carried out on the growth conditions of mono-
gastric animal husbandry in Burope. In this respect, manufacturers of compound
feedingstuffs played an important role.

- by establishing contractual links with stock-farmers and fatteners,
by lending technical and veterinary assistance, by active partici-
pation in the selection of more productive breeds, by helping to
finance farms, building industrial plants and marketing the finished

products,

-~ and also by helping to find uses for agricultural and industrial
by=products.

The industry played a vital part in the gradual change in the structures
of both fodder resources and animal husbandry. In order to appreciate its role,
it should be recalled that there is no raw natural material accurately providing
all the energy, protein, vitamin and mineral element requirements of any given
animal species. The industry produces balanced mixtures of nermercus raic mate-
rials at minimum cost to obtain optimum economic results with animals having a
good cgnversion rate. Thanks to the price ratios {supported cereal prices, supplies
exempt from levies on the world market for protein concentrates) that already
existed in many Member countries and were mostly maintained or even reinforced
under the common agricultural policy, the industry played an essential part by
gradually reducing the use of fodder cereals whilst increasing that of protein
products and encouraging monogastric animal husbandry, Fermerly,Europe depenied
mainly on cereals as such rationalization of animal husbandry featuring a greater

use of oilcake, has now enlarged the scope of such dependence.

(1) Moreover, from 1965=-1967 to 1970~1972, out of + 100g of protein accounted for
by the growth in animal husbandry,
+ 30,9 g came from milk
+ 22,5 g came from pigmeat,
+ 15,2 g came from poultrymeat,
+ 13,2 g came from beef and veal, and
+ 9,4 g came from eggs
According to this calculation, the contribution of monogastric animals to the

growth in animal husbandry was 47.1 % or 3.5 times that of beef and veal.
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Spectacular advance in Buropean animal husbandry ensued.
However, as a result the Community gradually became more de-—
pendent on third countries as a growing proportion of its sup-
plies came from fewer supplier countries.' In the world market
for protein concentrates, the Community has to compete with
many countries which have in recent years undergone the same
structural changes, e.g. Japan, the USSR, Spain and various
developing countries., The protein crisis which hit European
animal husbandry so hard in 1972-73 is perhaps merely a
warming signal of a situation, which if repeated, might force the
Community to reorientate or even the whole of its agriculture
its husbandry in the fairly near future.
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EVALUATION OF THR USE OF CONCENTRATED FODDER PRODIICTS
AND PRODUCTION FROM MONOGASTRIC ANIMALS
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A/ ECONOMIC INTRODUCTION (Continued)

RECENT TRENDS IN SOURCES OF FODDER
PROTEINS IN THE ENLARGED EUROPEAN

ECONOMIC COMMUNITY (EEC)
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In recent years, sources of fodder protein supplies in the Community
have changed rapidly owing to dwingdling fish-meal supplies on the world
market and also to increasing demand, which has led cattle feed manufacturers
to use much greater amounts of soya oilcake. As far as possible, the ana-
lysis of the events in this period will be accompanied by a comparison
with the concurrent situation of stock-~farming in the United United states

now the main fodder protein supplier for Europe.

One of the main features of the EEC is its relatively high population

density : in 1970, only 0,17 ha grassland and pastureland on average was
still available per inhabitant (0.1 ha in the Netherlands) as againts

1.26 ha in the United States for instance. In spite of some of the highest
yields per hectare in the world, which are constantly being improved upon,
fodder products (grasses, roots, tubers, artificial grassland, etc.) re-

present a diminishing share in the total fodder‘resources (1).

In addition the shortage available areas naturally means a heavy

load per hectare, as shown by the following comparison :

= Average number of animals per ha grassland and pastureland

in 1970/71 :

Enlarged EEC United States
Cattle 1.71 0.44
Sheep 1.16 0.08
Goats 0.049 0.003

(1) In the Sixties, the proportion of products obtained from grassland

and pastureland of total fodder resources is said to have fallen from 1%
to 59 % in five Community countries ' taken as a whole (Denmark, France,
Germany, Italy and the Netherlands). Futhermore, due to the common agri-~
cultural policy in particular, the acreage of grassland is tending to fall
off. Thus in Germany, the acreage of arable land for cereal growing first
expanded to the detriment of the acreage for potato growing; then gradually
encroached on grassland, which constituted a reserve of land whose area
decreased from 5.7 to 5.4 million hectare between 1967 and 1972.
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Finally the short supply and high prices of many fodder resources
and the need to obtain maximum yields from their livestock by using very
economical feeding techniques naturally led European farmmers, with the
exception of poultry farmers, to derive maximum productions from their

stock :

Enlarged EEC United States
1971

—Average production per head of

cattle per year :

Beef and veal (1) 72 kg 89 kg
Milk (2) 1.184 kg 470 kg

Total proteins 53.3 kg 31.2 kg

—Average production per ptg.

unit per year : 116 kg 91 kg

Pigmeat (1)

—Average production per pouliry
unit per years :
(Chicken,hens, ducks, turkeys etc.)

Poultrymeat (3) 4,5 kg 11.2 kg
Eggs (4) 5.6 kg 9.3 kg
Total proteins 1.20 kg 2.48 kg

During the period under investigation, especially in countries where
cereal prices were fixed at high level in relation to world rates Community
farmers maintained high yield dairy herds, which enabled them to make
the most disposal. Meanwhile, the flood of protein concentrates imported

under very favourable conditions into the Community and from 1967 onwards,
the common price system for cereals favoured the production of monogastric
animals (pigs, poultry) whose requirements cheaps (at the time) of pro-

teins are greater then those of ruminats (5).

(1) carcase weight

(2) afeter deduction of whole liquid milk used in animal feeding

(3) Oven-ready weight

(4) Or approximately 100 eggs per fowl per year in the enlarged EEC, against
165 in the United States. Difficulties in statistical comparisons made
the calculation of such ratios necessary. In 1972, the average pro-
duction of eggs per hen is the Community of the Six was 197.

(5) Use of cereals in animal feeding -~ Chapter IV — CECD PARIS 1971.
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Thus livestock farming in the Community is featured by high outpute
of milk, pigmeat, poultrymeat and eggs (1) but relatilvely low meat pro-

duction from ruminants (beef, mutton) (see table 1)

Two very simple ration (graph 1) show that stock=farming in the Commu—
nity is increasing lagging behind that in the United States, where the abun=
dance of grassland and cereal resources (2) have enabled especially the

intensive production of ruminants (notable young bovines).

In the period under consideration, the use of compound feeds by American
farmers stayed almost constant at around 55 million metric tons. The reason
for this stability is that in the early Sixties very large cquantities of
compound feeds were already being used for monogastric animals. Also,young
bovines are fattened in feed lots without compound feeds, using mixtures of

cereals, grass silage, protein concentrates and urea (3).

In Burope, however, where farmers often still purchased only small
quantitss of compound feeds (Belgium, France, Italy, Ireland) and pig and
poultry farming have developed considerably, the use of compound feeds
increased by an average annual rate of almost 7 % between 1965 and 1972
(tables 2 to 5).

In the United States, the ratio of soya oilcake prices to cereal prices
has become 2 to 1. In Burope, it stands at 1.2/1.4 and, as a result, lar-
ger quantities of soya have with rising cereal prices gradually been incor-
porated in animal feeds. This increasing use of oilcake provides a better
explanation for the share accounted for in Europe by industry whetem in the
United States, this trend has not emerged.

(1) The addition of quantities of pigmeat, poultrymeat and eggs in a study
on animal nutrition is justified by the fact that the corresponding
figures for fodder consumptions have many features in common, including the

amino acid requirements of monogastric animals.
(2) also urea (see chapter IV)

(3) Since international trade in these products is very small consumption
can be roughly assimilated to productions, statistics being available

for the latter only. In any case, these data are subject to criticism, since

they cover cereal mixtures, very many supplements of grass cereals, milk

products etc. as well as complete compound feeds, which seem to be gainging

in relative importance.
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TRENDS IN MILK PIGMEAT PRODUCTIONS POULTRY EGG IN RELATION TO
THE PRODUCTION OF MEAT FROM RUMINANTS BETWEEN 1965 AND 1972
ENLARGED EEC AND THE UNITED STATES
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Table 1

MAIN ANIMAL PRODUCTIONS IN THE FUROPEAN ECONOMIC COMMUNITY (9 COUNTRIES)

AND THE UNIPED STATES (IN THOUSAND METRIC TONS)

EEC (9 countries) 1965 | 1966 | 1967 | 1968 ] 1969 | 1970 | 1971 | 1972
Meat of ruminants 454114891 | 5233{5296 | 5221| 54%| 5 593| 5 029
(beef, mutton and goat mealt
Veal 73| 78| so7| 85| 83| 806| 807 728
Pigmeat 661016486 | 6 662] 7 116 | 708t] 7515]| 8 084 8 129
Poultrymeat 191712130 | 22312332 | 2527|2138 | 2810] 3 014
Bggs 319013247 | 3316|3415 | 3577|379 | 3 695| 3 T3
Milk (1)

TT 747 [19 348 [81 687 B3 642 |83 44782 990 | 83340 |86 778
UNITED STATES
Meat of Ruminants 8633] 9098| 9372{9610 | 9 716} 9 950} 10 08310 258
Veal 4581 405 354) 324 | 296) 2571 239| 198
Pigmeat 50551 5142] 57065924 | 5875] 6 091} 6 707] 6 176
Poultrymeat 3706 4079 4268|4173 | 4385 4 7250 4 T15| 5 077
Eggs 3898 | 3945 4 156|4 111 | 4 100] 4 168 4 257] 4 204
Milk 55 392 | 53 493 |52 998 p2 346 |51 873 | 52 284|53 019 {53 823

(1) after deduction for liquid whole milk suckled by or given to calves,

Sources : OECD and SOEC.
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PRODUCTION OF COMPOUND FEEDS FOR POULTRY
(in thousand metric tons)

Table 2

1965 1966 1967 1968 1969 1970 197 1972
BELGIUM
LUXEMBOURG 764 808 845 884 1002 | 1120 1 110 1 115
FRANCE 1 861 1 942 2079 | 2084 2274 | 2600 | 2834 327
GERMANY 2815 | 3200 [3281 | 3197 3167 | 3 660 | 3 606 3 648
ITALY 960 | 1050 [1065 | 1447 | 1491 | 1510 | 1454 | 1499
NETHERLANDS 1725 [ 1750 |1788 {1781 1844 | 203 | 2188 2 162
DENMARK - - - - 533 570 562 601
UNITED KINGDOM 409 (4003 (4176 4094 | 4054 14105 | 5904 3 869
IRELANDE - - - 215 - 240 258 270
TOTAL E.E.C. 15 835 [15 916 16 435

PRODUCTION OF COMPOUND FEEDS FOR PIGS
(in thousand metric tons)
Table 3 = ,

1965 1966 1967 1968 1969 1970 197 1972
BELGIUM
LUXEMBOURG E 965 1 140 1 416 14781 1 724 2 190 2 270 2 525
FRANCE 1 403 1 630 1 977 1862] 2 128 2 T80 3 189 3 629
GERMANY 1 863 2122 | 2252 | 2221} 2620 |3360 | 3485 3 T75
ITALY 500 550 600 559 566 650 715 806
NETHERLANDS 2 200 2520 | 2648 | 28581 2982 3310 | 3833 4 080
DENMARK - - - - 1 205 1210 | 1238 1167
UNITED KINGDOM 2 256 1 961 2 052 2174 2 428 2 591 2 663 2 532
IRELANDE - - - 530 - 570 636 638
TOTAL E.E.C. 16 661 | 18 029 19 152

-

Sourece : E,F.M.A,
The figures in tables 2 and 3 combine national statistics covering both complete and

supplementary compound feeds,
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PRODUCTION OF SUCKLER FEEDS

(thousands metric tons)

Table 4

1965 1966 1967 1968 1969 1970 1971 1972
BELGIUM (.
LUXEMBOURG( 48 59 60 66 N5 T4 61 64
FRANCE 282 337 374 432 554 617 679 699
QERMANY 135 175 190 200 200 210 195 230
TTALY 80 120 166 190 230 254 268 292
NETERLANDS 200 | 208 225 238 315 352 370 | 380
DENMARK - - - - - - 20 20
UNITED KINGDOM 40 40 40 40 40 40 34 39
-IRELANDE - - - - - 50 53 30
TOTAL E.E.C. 1614 1174

TOTAL PRODUCTION OF COMPOUND FEEDS
Table 5
(in thousand metric tons)

1965 1966 1967 1968 1969 1970 1971 1972
BELGIUM
LUXEMBOURG 5 2 4781 2 901 3 119 3 240 3 668 42801 4278 4 660
FRANCE 4 534 1 4 951 5 582 5 516 6 244 7580| 8 363 9 606
GERMANY 6597 7532 | 7723| 7545 | s197] 9 730| 9863 10 663
ITALY 2000f 2300 | 2500 | 318 | 3301 | 3630) 3711 ]| 4023
NETHERLANDS 5625 | 6 128 6 386 6 629 T1i7 78501 8 595 9 116
DENMARK 2712 | 2 739 2 575 - 2 4T7 2 570} 2 548 2 740
UNITED KINGDOM 9896 | 9 489 - 10 140 |10 678 ] 11 010} 10 603 | 10 848
IRELANDE - - - 914 - 970] 1 057 1180
TOTAL E.E.Ce 33 400 |36 100 | 38 100 |39 200 | 42 600 ! 47 620} 49 110 } 52 836
VARIATION % 100 103 114 | 17,5 128 142,5| 147 158

Source : B ,FM.A

The figures in tables 4 and 5 combine nationale statistics covering both complets

supplementary compound feeds,

and
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The two main groﬁps of raw materials used for making animal feeds
are :
a) energy-rich products : cereals, fats and starches

b) protein-rich products : oilcake, animal meals:

Cereal production in the EEC rose more or less steadily up to 1972,
as did protein concentrate production (table 6) the two main concentrated
being fishmeal (Demnmark accounts for over half the Community production)

and colza (France produces more than two-thrids of the Community total (1)

The volume of protein concentrates produced in the Compunity neverthe—
less remains very low in relation to imports, which in fergé of crude pro-
tein equivalent, rose by 35 % from 1965 to 1972 (table 7). The EEC cur—
rently uses a total of more than 7 million metric tons of proteins in the
form of animal meals and oilcake (table 8) and in 1972, only 7.7 % of con—
sumption in the 9 member countries as a whole was met by domestic produc-

tion.

In the United States, the use of cereals in animal feeds rose sharply
between 1965 and 1972 (on average + 3.5 % year) whereas that of vrotein
concentrates (animal meals, oilcake) was practically at a standstill
(+ 0.6 % per year) (table 9).

On the other hand, cereal use in animal feeds within the Community eadvanced
at a very moderate rate (+ 2.5 % per year) and that of protein concentrates
very sharply (on average 4,6 % per year) (graph 2). Obviously, the dif-
ferences between the two types of animal feeds in the Community and in the
United States can be partly explained by the structural differences noted
in animal husbandry the greater use of compound feeds ﬁifference in price

ratios between cereals and protein concentrates etc.

(1) For tables 6 to 8, net productions, imports and exports of animal meals,
oilseeds and oilcake have been converted to crude protein, methionine and
lysine equivglents, after convertion of production and net trade in oil=
seeds into oilcake equivalents. The sources for these tables wefe the

OECD and FAC. The reader's attention is drawn to the fact that the sta=
tistiqs for each country were not necessarily compiled on entirely compa~

.

rable bases.
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EEC (9 Countries) — PRODUCTION OF PROTEIN CONCENTRATES

( in thousand metric ton)

Table 6

1965 1966 | 1967 1968 | 1969 1970 1971 1972
Fishmeal and 319 326 369 438 441 433 446 | (431)
fish solubles
Oilseeds as oilcake equi- 0
valont of hich o 37 354 427 457 480 535 653 T4
Colza (311) | (287) [(380) | (418) | (432) (489) | (587) | (653)
Linseed (43) | (52) [(34) {(23) | (27) | (18) ] (23) |(18)
Sunflower (9 [C10) {C9) }(12) } (17 | (25) | (40) |( 40)
Total in érude prctein\ 328 328 378 432 442 453 501 512
equivelen
of which fishmeal and (207) | (212) [(240) | (285) | (287) (281) | (290) | (280)
fish solubles of which:
colza (100) J(92) [(122) | (134) | (138) (156) | (188) | (209)
linseed (14) {Can) [C1) O JC9 (e (e
sunflower (3 1Ca4) {3 [C4) (o6 (9] (15) |(15)
Total in 8,58 | 8,65 | 9,95 | 11,48 | 11,68 | 11,91 | 12,94 13,04
equiv@len
of which fishmeal and
fish solubles of whiech : | (6,22) | (6,36) | (7,20)| (8,54)| (8,60) (8,44){ (8,70) (&,41)
Colza (1,99) | (1,84) | (2,43) | (2,68)] (2,76)| (3,13)] (3,76} (4,18
linseed (0,26) | (0,32) | (0,21)| (0,14)] (0,16) | (0,11)f{ (0,14) (0,11)
sunflower (0,07) | (0,08) | (0,07) | (0,10)| (0,14)} (0,21)f (0,32) (0,32)
Total inSZy81neZequiva-
lent of which fishmeal 17,05 17,05 19,85 | 22,83 23,37 23,92 26,31 | 26,86
and fish solubles of
which : (11,03) ((11,30) | (12,79) {(15,19) | (15,30) |(15,00) |(15,45) |(14,95)
Colza (15,29) |( 4,89) {( 6,46)|( 7,11) }( 7,34) |( 8,51) }( 9,98) (11,10
linseed ( 0,54) {( 0,65) | 0,42) |( 0,31) | ( 0,34) |( 0,23) |( 0,29){( 0,23)
sunflower ( 0,12) [( 0,13) {( 0,12) |( 0,16) | ( 0,23) |( 0,33) {( 0,53)(( 0,53)
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EEC (9 countries) — NET IMPORTS OF PROTEIN CONCENTRATES
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(in thousand metric tons)

1

1965 1966 1967 {1968 1969 {1970 1971 1972
Animal meals 1169 1040 1237 1370 | 1492 1097 886 964
Oilcake 5004 5904 5374 5398 | 6514 6679 7052 | 6650
Oilseeds as oilcake
equivalent 3753 4293 4238 4253 | 4406 5544 5900 | 6094
Total in crude protein
equivalent of which : 4505 4979 4962 5080 5467 6015 6119 6107

(760) | (676 (804) | (891) | (970) | (713) (576)) (627)
ot meals (1908) | (23%8) | (2407) | (2423) | (2696) | (3568) | (3664)| (3768)
groundnut (673) | (615) | (661) | (676) | (571) | (546) (530)| (476)
other (1164) | (1260) | (1090) { (1090) { (1240} | (1188) | (1349)}| (1236)
Total in methionine T3429 | 79,89 81,52 83,28 89,93 90,43 93,31 93,91
:nq‘:;ﬁlgzzlgf which (22,80) | (20,28) | (24,12) {(26,72) | (29,09)| (21,39) | (17,28) | (18,80
soya (24,79)1(30,79) | (31,30) {(31,49) | (34,91) (46,37) | (49,22){(48,67)
groundnut ( 7,40)0{C 7,43) { ( 7,27) {( 7,43) | ( 6,28)] ( 6,01) | ( 5,44){( 5,39)
other ‘ (18,30)|(21,39) | (18,83) [(17,64) | (19,64)] (16,66) | (21,37)|(21,05)
Total in lysine equiva-
lent of which : 252,17 {281,353 | 286,09 | 294,34 | 318,83 | 356,84 | 359,31} 361,70
animal meals (62,31)](55,43) | (65,93) | (73,92} (79,52) (58,47) | (47,22){(51,38)
soya (125,86)(156,29) |(158,89) |(159,89)K377,25)(235,42) | (245,91Y248,24)
groundnut (22,85)](22,96) | (22,47) }(22,95) K 19,41)} (18,57) | (18,03)[(16,18)
other (41,11)] (46,65) | (38,80) {(38,48) | (42,65)| (44,38) | (48,15){(45,90)
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ECC (9 countries) — APPARENT USE OF CEREALS AND PROTEIN CONCENTRATESS
IN ANIMAL FEEDS

Table 8
1965 1966 1967 | 1968 1969 | 1970 1971 1972
-Cereal (1) 57 209 {58 854 |59 731 | 64 014 | 62 457 |65 911 | 66 655 |67 894
- A o] 1332|1395
-Animal fieal (2) (3) 1488 | 1366 | 1506 1808 [ 193|153

Oilcake and oilseeds

as oilcake equivqlent(2) | 9 127 {10 551 |10 039 | 10 108 | 11 400 {12 758 |13 605 {13 458

Protein concentrates in
/crude proteim\equivalent

48% | 5307 | 53%0| 5512 | 5909 | 6468 | 6620 | 6619
of which : s

animals meals (3) (967) | (es8)| (1044)| (1176)| (1257)} ( 994) 1 ( 886)| ( 907)
soya (1908) | (2368)| (2407)| (2423)| (2686)| (3568)| (3664)| (3768)
groundnut (em) | (615)| (661)] (616)f (5711 (546)| ( 530)f ( 476)
% imports 93,2 % | 93,8 %1 92,9% | 92,2 % | 92,5 % 93,0 %) 92,4 B | 92,3 %

Protein concentrates in
Methionine *equivalent

o iR e 81,87 | 88,52 91,45 | 94,76 101,60 102,34 | 106,25 | 106,95
animal meals (3) (29,02) | (26,64) | (31,32)](35,26) | (37,69)] (29,83) | (25,98)} (27,21]
soya (24,79) | (30,79) | (31,30)] (31,49) | (34,91)] (46,37) | (49,22)| (48,67]
groundnut ( 7,40) { ( 7,43) | ( 7,20 ( 7,43) | ( 6,28)| ( 6,01) | ( 5,44)| ( 5,39
% imports 89,5 % | 90,3 %| 89,21 A 87,9% | 88,5 % | 88,4 %| 67,84 87,8 %

Protein concentrates in
¥, Tysine: equivalent

“of which : 269,26 |298,38 | 305,94 | 317,17 | 342,10 | 380,76 | 385,62 | 388,56
animal meals (3) (73,34) | {66,73)| (18,72)] (88,21) | (94,82)| (73,47)| (62,68)] (66,33)
soya (125,86) (156,29) |(158,89)[159,89) |(177,25)(235,42) |(245,91)(248,24)
groundnut (22,89) | (22,96) | (22,47)| (22,95) | (19,41)} (18,57)| (18,03)| (16,18)
% imports 93,7 % | 94,3 %| 93,5 55| 92,8 % | 93,2 5| 93,7 %| 9592 5o | 93,1 %

(1) per marketing year from 1964/65 to 1971/72
(2) per calendar year

(3) production of fishmeal and fish solubles — net imports of fishmeal and meat meal,
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TREND IN CEREALS USE AND APPARENT USE OF PROTEIN

CONCENTRATES (in orude pretein equivalent)

ENLARGED EEC UNITED STATES
use of pretein use of cereals use of prosein
concentrates in in thousand concentrates
theusand metric tons metric tons in thousand
metm»ic tons
14 140 140 14
13 130 130 /T% 13
12 120 120 AN A
NV g 12
1" 110 110 "
CEREALES
10 100 100 10
9 90 90 VAL 9
/s »
’ “
8 80 80 ," + 8
" '1P “ "‘d
. *
CONCENTRES PROTE 1QUES Yo *
7 70 ) ! 7
CEREALES 4 _'_;.:?’
6 /5,(’ 60 60
’ I'
Od'
/---"
5 ;05— CONCENTRES PROTE 1QUES 50 50 5
10eE 66 67 68 & W N N 1965 66 67 68 6 0 71 72

Graphe n°2

CCE-DG V1-6/2-7405.70
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UNITED STATES -~ APPARENT USE OF CEREALS AND PROTEIN
CONCENTRATES IN ANIMAL FEEDS

(in thousand metric tons)

1965 1966 1967 1968 1969 1970 197 1972 1973

Cereals (1) 107 212 | 108 587|123 918|113 692} 123 028 [128 043 |135 006} 136 530

Protein concentrates
in crude protein equi;
valent (2) T404| 7689 7896 9263 8847 | T120]| 7333| 7740

Actualuse of oilseed
proteins fishmeal pro-
teins and cereal pro-
teins €3) in 44% soya| 15880| 16 13| 16 160f 16 952| 18 213 | 18 221 | 18 166| 16 702] 17 509

oilcake equivalent(4)

(1) 1964/65 to 1971 marketing years

(2) stovkpiling partly accounts for the increased apparent use in 1968-69
(3) including maize gluten, etc.

(4) Peed situation table 8 - ERS USDA -~ Washington August 1973.
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Since 1969, cereal consumption in the Community have represented
only approximately 10 times the volume of crude proteins contained
in protein concentrates (graph 3). Taking an average protein cone
tent in cereals as a whole of 10 % (1); it can be deduced that
cereals now provide no more protein than protein concentrates in
animal feedingstuffs in the Community. In 1965, however, cereals
provided 20 % more protein than protein concentrates. In the
United States, they currently provide 80 % more (40 % more

in 1965 (2)

Another important conclusion concerns the increasing share of soya
oilcake in the EEC protein resources in recent years, and in par—
ticular from 1968 to 1969, with the drop in fishmeal imports
(graph 4). Whereas in 1965 soya oilcake supplied 39.5 % of the
crude proteins in protein concentrates used within the EEC and
continued to provide around 45 % from 1968 to 1969, it rose to 5%%
in 1971 and 1972.

Between 1965 and 1972, the share of lysine provided by soya oilcake
which is particularly rich in the amino acid rose from 47% to 64%.

(1) Maize : 9 to 10 % - Sorghum : 10 to 11 % = barley : 11 %
wheat : 2 %.

(2) In the three new member countries of the EEC (United Kingdom,
Denmark and Ireland), cereal consumptions continued to increase
in relation to protein concentrate consumption until accession
to the Community. The massive use of cereals purchased on the
world markets and the decreasing supply of protein concentrates
may provide an explanation for this difference from the trends
observed in the original 6 EEC member countries taken as a
whole., Feed rations for monogastric animals contain much more
cereals in the United Kingdom and Denmark than in the original

member countries.
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TRENDS IN THE RATIO AT CEREAL USE TO APPARENT USE OF PROTEIN
CONCENTRATES (in orude protein equivalent) IN THE EEC AND IN

UNITED STATES
——— T RN ot il i ey SRR AR AR5 el gt ' e R — ioqiptun yikiis cipmuman e
EEC(9. ceuntries) UNITED STATES
18 8 N
/ N
17 17 /
16 16 /
15 15
14 14 \
13 13 \v
12 12
AN 1
n N7 \
10 — 10
9 9
L1 { [ | | | | | | | | | | [ |
r I 1 i 1 | 1 1 f I | 1 | | |
1965 68 67 68 66 70 M 72 985 66 67 68 6 70 T T2
6 original EEC Member couniries 3 new EEC Member countries
17 17
16 16
15 15
1% % ///
L&) B3 /\ v \ /-
12 12 /
1" 1
\-’
10 10
9 — 9
'L 1 | | | | | ! l | | | 1 | |
1965 66 67 68 6 0 N 72 965 6 67 68 6 0 M T2
CCE-DG V1-G/2-7405.71

Grap. 3.
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In recent years the Community countries had gradually become almost
exclusively dependent on two geographical sources of protein concentrates :
Peru for fishmeal and the United States for soya oilcake.

True considerable economic benefits were derived from this dependence
because of the very reasonable prices offered to the Community countries for
soya oilcake over a long period of time. Import prices of soya oilcake were
subject to seasonal variations rising in late summer and early autumn before
the new crop, then tailing off from October onwards. For the past ten years,
the annual average was approximately S 100 per metric ton for imports to Eu-

rope.

I - BACKGROUND OF THE FODDER PROTEIN CRISIS (1972-1973)

In autumn 1971, the usual seasonal decrease did not occur, and since
then soya oilcake prices have never stopped rising, exceeding S 130 per me-
tric in June~July 1972, This was due to several factors :

. an esteadily increasing demand for fishmeal, owing to lower fish-

meal supplied following poor catches in Peru, produced higher
prices ( § 220 per metric ton imported to Europe in July 1972.)

. a drought in Senegal meant that no supplies of groundnut cake were
available until the next harvest (December) poor weather conditions
in the United States resulting in a shortfall compared with the

preliminary forecasts for the soya bean harvest.

» the United States concluded an agreement for the sale of one mil-
lion metric tons of soya to the USSR. Shortly afterwards(beginning
and end of August 1972), there were rumours on the Chicago stock
exchange of further large purchase by USSR.

. simultaneous scarcity of colza and sunflower seeds.

. temporary unavailability of transport means, which were being used

for other purposes.
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Although the news of a record soya bean harvest in Brazil (3.200,000
metric tons) and the hope of an early resumption of fishing activities in
Peru, due to take place on 5 october 1972, were favourable signs, certain
pessimistic and particularly shrewed middleman encouraged European compound
feed manufacturers to cover their supplies for May 1973 (new crop) at the
then seemingly very high price of S 135 per metric ton. A few weeks later
(end october 1972) the new crop could not be purchased for less than § 135

per metric ton,

The first jump in soya oilcake prices was early in November 1972,
This occurred after an unprecedented price rise for other oilcakes, from
30 to 60 % in a single quarter. The combined effect of higher demand for
colza oilcake and sunflower seeds due to the scarcity of groundnut cake and
lack of fishmeal was to send soya oilcake prices scaring,although soya bean
production in the United States and Brazil reached an all time record (graph 1)

In winter 1972-1973,0ilcake prices reached peak levels due to many factors :

. stockpiling following the uncertain monetary situation (possible

dollar devaluation)
. fishing activities halted in Peru.

. additional requirements of BEuropean livestock farmers who had to
turn to compound feeds since their purchasing contracts for ground-
nut cake could not be fulfilled.

. news of a poor groundnut harvest in Senegal (320,000 to 350,000
metric tons against 750,000 metric tons in 1971~1972) and embargo
on shipments from Sudan precocious winter in the United States and
announcement by the USDA of a two million ton shortfall of soya

beans compared with the harvest forecasts.
. persistent rumours of fresh buying by USSR.
. suspension of soya oilcake exports from China to Japan.

. quantitative restriction of Brazilian soya exports to not more that

110 % of the figure for the previous year.
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First spurt in the prices of Soya oilcake preceded price

increases for other oilcake (Autumn 1972)

10 ~ 54% groundnut oilcake, Nigeria
90 ,/ next shipment CIF GB ports
A ( §/2240 1v)
70
50 =]
100 // de-oiled sunflower oilcake
80 // Argentina CIF available France
T FF/q
- (¥¥/a)
60
90 . .
| de-oiled Colza oilcake
70 // available metropoletan France
(FF/a)
/
50
40
200 |- / de—oiled 44% soya oilcake
= // available Rotterdam
B (¢ / metric ton)
1000 : P
|- 44 % soya oilcake Belgium
"
800 — xd ( BF/q)
’1
600 Vl/
200 )

[~ // 44 % soya oilcake available
5o V//// DECATUR ( ¢ /metric ton)
100 L

! T T I 1 | T T 1

J A ] 0 N D J F M

1972 1973

Graph 1.
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. rumours of a possible restriction on American exports at the request of

0oil manufacturers.

In mid~-February 1973, the price difference between availabilities and
deliveries for winter 1973-1974, i.e. backwardation of the previous crop on the

new, reached a record S 80 to 90 per metric tons soya oilcake.

¢/ Lull in spring 1973

O e e s o S e cam e

From February to mid-April all oilcake prices fell comparatively. This
temporary remission in the rise in prices can be attributed to several factors :
. resumption of fishing in Peru in early March, after the FEureka expidition,

which had found anchovy shoals that has disappeared for several months;

repeated anno.ncements by the American auhtorities (BUTZ statement in

January) of increased sowing the hoost the new crop.

. application on the Chicago Stock Exchange of the "Limit up" procedure (1)
hold down the rising prices with a reminder that price regulations should
be observed seasonal dop in European produc:rs' requirements at the end

of the winter (cattle put out the grass).

Nevertheless ~n important factor caused a new jump in soya oilcake prices.
Market disruption had led to discrepancies between prices for seeds, oil and oil-cake.
Owing to the higher prices for seed and low world rates for vegetable oils (grap 2)
0il manufacturers reduced their grinding operations and consequently their seed pur-

chases, running down their in-pant stocks to dangerously low levels (graph.3) (2).

(1) The limit-up procedure consists in mandatory restriction on upward movements

on the stock exchange (in this case, a maximum of S per session).

(2) The last curve on graph. 2 show that oil prices never stopped falling in re=-

lation to
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Aoor Lessening of grinding Margins of .the oil
industry in the United States
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Trend in activity of o0il mills in the USA.
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D/ - Second_spurt_in protein prices (summer_ 1973)

After a short respite, however, prices rose again with the tightening
of the supply situation in autumn 1973 pending the harvesting of the new crop. In
May 1973 there recurred in quick succession a further suspension of fishing in
Peru until October, the threat of poor yields in the Southern United States due to
floods and above all, greater demand in a number of countries. No longer able to
import from China, Japan was purchasing additional quantities of American soya
(half a million metric tons) and even China itself was importing small amounts from
the United States (1).

Within a few weeks, soya oilcake prices doubled again to reach ¢ 260
per metric ton in Chicago in June 1973, Prices for the new harvest, for delivery
in November 1973 - March 1974, lewvelled off at § 135, leaving a barely credible
contango between the two harvests of over S 120 (graph 4).

As early as May, there had been rumours of a run-down of manufacturers’
stocks by September-October and a posssible suspension of American exports. In
mid=June, operations were suspended on the Chicago stock exchange and a week later

the first embargo measure were announced by the American. Government.

Starting in mid=July 197 , the confirmation of a bumper crop in the
United States and Brazil, and then from mid-August onwards measures aimed at direct
control of market rates ("1ilit-up" on the Chicago stock exchange) finally led to
a sharp drop in prices in Chicago and Rotterdam. Tn addition, endeavours were made
by Buropean compound feed manufacturers to replace soya oilcake by other raw mate-—
rials in order to supply feeds of lower protein content and they even refused to
manufacture high~protein feeds for supplementing cereals. The price fluctuations

for proteins observed since summer 1973 have not been as wide as during the mergency

(graph 5).

(1) In the first 11 months of 1973, imports to mainland China totalled 130.000 metric

tons of beans and to Tafwan 540,000 metric tons.
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SECOND SPURT OF PRICES IN SPRING-SUMMER 1973
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Easing of Protein prices in autum~winter 1973-1974
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IT. GENERAL COMMENTS ON THE PROTEIN CRISIS OF 1972/73 AND ITS REPER-
CUSSION ON PRICE LEVELS FOR ANIMAL PRODUCTS

The general impression given by analysis of the protein crisis in 1972/73
is that Community manufacturers were unable to mitigate its effects. They
could take no countexaction against the price increases of protein concentrates
and when the contracts they has previously concluded at reasonable prices ex—
pired or were hit by the American embargo and they had to obtain spot supplies
for very small quantities, they had to face sharp increases of up to or even

sometimes over 100 %.

The manufacturers help less ness is attribuable to the absence of any
siseable supplementary sources of proteins, and to the size of the short fall
in 1972/73 caused by an almost complete stoppage of fishing in Peru and drought

in Senegal.

With a deficit in the Senegalese harvest of some 350.000 metric tons of

seeds and a shortfall in the - world output of fishmeal of 1.7 million metric
fons, the overall deficit can be estimated at :

e 1.2 million metric tons of total crude proteins
« 35 thousand metric tons of methionine

o 92 thousand metric tons of lysine.

Although the increase in American exports (including with drawages from
stock)and for the Brazilian harvest ( in spite of temporary export restric-—
tions) in 1971/72 and 1972/73 meant a growth in world soya bean resources,
imports into USSR and additional purchases by Japan probally reduced these
extra resources to 2.3 million tons of seeds or the equivgalent of :

« 900 thousands metric tons of total crude proteins (or 75 % or the

deficit entailed by reduced groundnut and fishmeal production.)

. 12 thousand metric tons of methionine (or 34 % of the deficit entailed

by reduced groundnut and fishmeal production).

+ 60 thousand metric tons of 1 sine (or 65 % of the deficit entailed

by reduced groundnut and fishmeal production).
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Obviously, the bumper crops in 1972/73 could not make up for the shorte
ages of groundnuts and fishmeal as well as meet the extra demand from compound
feed manufacturers in Burope and Japan, or about half a million metric tons of
crude proteins per year at the pace achieved just before the crisis broke
out (1).

The hardest hit member countries of the Community were of course those
importing large amounts of fishmeal. In Germany and the United Kingdom in
particular, their combined fishmeal imports fell by 42 % from 1971/72 to
1972/73 and their imports of soya oilcake rose by 10 % and of other oilcake
by 8 %.

By hasty purchase, the manufacturers of both countries helped to worsen

the crisis and a certain amount of caused panic.

Generally speaking European compound feed manufacturers were the victims
of the market situation, since they had to face unprecedented increased and
most unalatable supply conditions (2). They were unable in particular to
avert the price increase for protein product concentrates by introducing more
cereals into their formulas since cereals also sharply increaded in winter

1972/73 and summer 1973 partly due to demand from the manufacturers.

Also the prices of cereals with the highest protein content (sorghum and
especially wheat) were very high in relation to those less rich in protein

(maize) throughout the protein crisis (graph 6).

(1) Within the EEC, productions of compound feeds for pigs and poultry alone
grew at an average rate of 1.5 million metric tons per year between 1971
and 1973, imnlying an extra consumption each year of 250.000 to 300,000
metric tons of vrotein froﬁ_brotein concentrates. In Japan the growth rates
were only slightly behind those of the Community (+ 1%2 million metric tons

per year for pig and poultry feeds).

(2) There were cases of plants threatened with closure du to the protein short-
age, saved at the last minute in return for eash payments. A black market
in lysine a raw material which enables soya oilcake to be replaced by less

costly oileake or nartially by cereals in certain formulas, even developed

(Chanter TV). The price for lysine was more than four times the export price

from Japan to Burope,
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Increase in CEREAL prices during the protein crisis
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It is not easy to assess the effect of the increase in the prices of
protein cobncentrate products on those of animal products and on farm incomes.
In theory, they should have had more impact on the price of meat poultry,
since more protein is required for its production (1), but for cyclical reasons,
prices for this product were those that rose least during the period under

consideration (graph 7).

Pigmeat and egg prices rose sharply in the Community and may be consi-
dered to have largely affect the:effects of the higher protein concentrate
costs. Between July 1972 and May 1973, prices of soya and groundnut oilcake
tripled, corresponding to a 30% rise in the cost of feeds on the basis of

an average incorporation rate of about 15 % (2).

It may therefore be assumed that apart from meat poultry the increase -
in protein concentrate prices was generally affect by the overall increase in
foodstuffs. (3).

(1) During +the finishing period meat poultry requires feeds containing nearly
20% proteins against 16/17% for laying hens and 14/15% for pigs weighing
50 to 100 kg.

(2) For meat poultry the increase would be 50% on the basis of a soya oilcake
incorporation rate of 20%.

(3) In the United Kingdom and Denmark which suffered the full impact of the
price rise of cereals as well as oilcake, the price increase were much

sharper than in the 6 original Member States of the Community :

(from July 1972 to May 1973) Denmark United Kingdom
pigmeat + 72.5% + 41.2%
poultrymeat + 50% (%) + 27%h
eggs + 42,9 +148%

(%) from July 1972 to March 1973
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PRICE index of MONOGASTRIC ANIMAL PRODUCTIONS
in May 1973 (Index in July 1972 = 100)
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INTRODUCTION

Nutrients are systematically classified by nutritionists in the follow=
ing main groups :

. Nitrogenous substances, or Protein, and their constituents amino acids

. Fatg or lipids, and their constituents fatty acids

« Minerals

( Macroelements : phosphorus, calcium, sodium chloride, salt magnesium

g Trace elements : cobalt,copper, iodine, iron manganese, selenium,zinc

« Bellulose or cellulosiec substances

+ Glucids (often wrongly referred to as "carbohydraies").

In the raw materials used in animal feeds only supplied one nutrient each
‘finding substitutes would be a simple task : it would be sufficient to replace
the raw material by one or more substitute raw materials belonging to the same
category on an equal weight basis.

Very bulk raw materials, i. e.; those required in large amounts, provide one

nutrient only (1) :

. tallow provides practically only lipide
. salt " " " sodium chloride
« calcium carbonate " " " calcium

On the contrary, the constituents of cattle feeds supply a range of the

above nutrients.

. cereals provide mainly starch and a little protein

. 0Oilcake " " protein and a little starch
« bulk foods " " cellulose substances
. molasses " " carbohydrates, etc...

(1) Many raw materials, of little importance bulkwise, but very important from

a nutritional point of view, fall within this group : vitamins, mineral

trace elements, antibiotics antioxidants, anticoccidial agents. etc...
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The multiplicity of nutrients supplied by each raw material de—
termine its "character'" and is responsible for the complexity of the
search for substitutes, for within each category few raw materials are
alike (See Annexe I, page III/13).

Substitutes were used well before the industrial manufacture of
compound feeds began., Their nature has altered in the course of time,
in the sense that beforehand they were considered as second best or were
used to meet an unforeseen supply problem. Today they are

. more scientific, because of better knowledge of

( the composition of raw materials and
( the nutrient requirements of animals;

. more frequent, due to

. frequent changes in the market nrices of raw materials

o the unsettled world supply situation

« the certainty that a feed has the same nutrient value
even if its consituents are different, provided that the
nmutrients supplied remain identical

. more sophisticated internationale trade patterns
(sweet potato from China, manioc from Thafland, etc)

. modern means at the disposal of manufacturers in making

up their formulas computers.
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Raw material substitutes are indispensible to feed manufacturers, in-—
cluding both industrial producers and growers making up their own mixtures on
the farm (1). They eliminate the disadvantage of :

« delays in the delivery of raw materials

. short supply or temporary disappearance from the market of one or

more raw materials

. sudden increase in the price of one or more raw materials

» variations in the quality of one or more raw materials due e.g. to

weather conditions (excess moisture content at harvest-time, excess

cellulose content owing to drought etc.).

Moreover, they have the great advantage of often constituting an advance
in animal feed manufacturing and providing new types of formulation, by dispelling
preconceived ideas such as "this raw material is not suitable for this animal

speciesg".

If, when a raw material has been omitted from a feed for several days,
no drop in perfomance is observed (2),this proves that it is not essential. There
are many examples of traditional views abandoned sooner or later, for instance :

. "wheat causes congestion in piglets"

« "maize is too fattening for animals"

. "broilers must have one source of animal protein (fish or meat meal)" etc.

The seekers of substitutes aim at altering the characteristics of a feed as

littele as possible, since uniformity of manmufacture is of great importance.

(1) In practice, this distinction is quite arbitrary : some manufacturers own
farms which absorbe part of their output of feeds and sometimes of it. On the
other hand some growers (particularly in the United States) have such large herds
that bymanufacturing the feeds required they reach the scale of large industrial

concerns and use raw material substitutes in just the same way.

(2) The speed at which perfomances drop following changes in the diet can vary consi-
derably : one to two days for laying hens or dairy cows, if the food is left by

the animals because it is no longer appetizing or has a different physical appea-
rance. True deficiencies (of ¥itamins, trace elements etc.) take much longer to

make themselves felt (several weeks or months).
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The characteristic should be changed as little as possible

+ for NUTRITIONAL reasons : if the feed does not have the same constituents,
it should supply at least the same amount of vital elements nitrogen subs-
tances proteins, fats, phosphorus, calcium, energy at the most the same
amount of bulk elements.

. for TECHNOLOGICAL reasons : an apparently good value substitue from the

point of view of raw material cost per quintal may turn out to be disastrous
if it appreciably lengthens the production times difficulties in grinding
treating with molasses, granulation, etc.) and consequently increase the
production cost per metric ton to such an extent that the intended saving
in the composition of the formula may be completely swallowed up. Formu=

lators are constantly having to such practical problems.

. for COMMERCIAL reasons : changes in appearance (particularly colour) of
compound feeds generally worry the farmers who buy them, because they fear

a change in quality.

. for TECHNICAL reasons : variations in physical characteristics :

. hardness or softness of granules (1).

. small or large particle size of meals, taste, smell even,
may provoke reactions in animals, causing lower (or excessive)

consumptions, with rapid repercussions on perfomances.

(1) GRANULES : Since about 1955 compound feeds for most animal species are
very commonly presented in the form of gramules "cubes" (cylinders really)
or plugs etc., even crumbs. The advantages of this presentation are numerous:
nutriondl . better use of the nutrients contained in' the feed

(probably due to the pre—cooking of starches cereals, manioc
legumes)
economic . decrease in consumption index
+ less wastage by the animals
. transport in bulk made easier cost of bags abolished
practical . possibility of distributing the feed on the ground (pig houses
pastureland), hence saving in feed troughs less dust(therefore
fewer losses) etc. etc.

There are some disadvantages however :

. possible increase in consumption (greater density of the feed)
. increase in selling price compared with the same formula put

up in meal form.
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1/ -~ BASIC PRINCIPLE. AND MEANS INVOLVED IN FUNDING SUBTITUTES.

Since the 1950's, both have altered hand in hand with advances in nutrittional

science.

11/ ~ A very elementary form previously widely used replacing wide categories

of raw materials on an emqual weight basic. For instance, the following were re—
placed, weight for weight :
+ one cereal, wheat, by another, barley or maize
» one protein-rich oilcake of the groundnut tyne by another of the same
type : e.s. cottonseed
. one low protein oilecske, palm nut, by another of the same type, copra

» one kind of wheat sharne : bran, by another : middlings, etc.

Obviously, this sort of substitution is often incurrate, ashown by the con-

tents in some main elements of the above raw materials used as substitutes.,

Crude Podder va~
Raw materials protein Fats Cellnlose | Minerals | Tue,nigs
% 4 | q (¥1/a)

Qats 10,5 4,5 10,0 3,0 90
Wheat 11,0 2.0 2,5 1,5 10
Maize 9,5 4,4 2,0 1,3 115
Barley 10,0 2,0 1,1 2,5 100
Wheat bran 15,0 4,5 7 10,0 5,5 78
Wheat middlings 16,0 4,5 7,0 4,5 a3
De=oiled proundmmt oilnaske 53,0 1,8 7,1 5,4 95
De oiled cottonseed oilecake [{41,0 1,0 12,0 6,0 76
De-oiled covra oilcake 21,0 2,0 11,0 7,0 e
De=oiled nalm nut oilcake 18,0 1,5 13,0 4,0 82

The more salient differences are framed in boxes.
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But at the time when these substitutes were bheing used, the lack
of precise knowledge ahout the requirements of animals the deficient
selection of animal breeds and noor performances were such that pgreater®
accuracy in the formulation of feeds would have been futile.

]2/ - A more accurate method is to maintain consistently identical

amounts of a few mmtrients. Thus, one or more raw materials are renlaced

by one or more others sunénlying as far as possible:

. an equal- or higher (or not much lower) quantity of vital elements:
crude nroteins, fats, disestible protein, fodder value or enersy

(phosphorus, caleium);

. an equal or lower (or not much higher)auantity of undigestible
or non—energv givins elements : celluloesic substances

minerals subtances;
an equal or lower (or not much higher) raw material cost.

This kind of substitution was the rule for many years. It rould
be nused hy an exnerienced formulator, emnirically or by means of a slide
rule or calculating machine, or using tables of nutrient supplies of the

main raw materials according to the nercentages of use,

Formerly, at the fram or manufacturing plant, it was not uncommon
to find "engineers" calculating subhstitutes formulas on the spot acco rding

to the data collected on the farm or to marcket requirements.
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% crude fats cellu= {minerals
Raw materials use protein »n % 10<;se % Energy
J/o
BARLEY 10 0,20 0,41 0,25 10,0 UF
Replaced by or
replacing the mixture
( WHEAT 8 0,88 0,16 0,20 0,12 8,8
( WHEAT BRAN 2 0,33 0,09 0,18 0,11 1,6
10 (1217 0,25 0,38 0,23 10,4 UF
| —
VMATZE 20 1,90 0,88 0,40 0,26 674 CAL
replaced by or
replacing the mixture
ETMﬂm 0,5 - 0,50 - - 38
- WHEAT 19,5 2,15 0,39 0,49 0,29 600
20,0 2,15 0,89 0,49 0,29 638 CAL
JASme——
50 SOYA oilcake 18 9,00 0,31 0,68 1,10 18 UF
WHEAT BRAN 2 0,33 0,09 0,18 0,11 1,6
0,40 0,86 1,21 19,6 UF
replaced by or 20 933 & - ! !
replacing
44 SOYA oileake 20 9,06 0,5 | /132 /7| 1,8 19,4 UF
“
% crude Lysine I-Iéthionjnel Méthionine | enersy
Raw materials use rnrotein % % + Cystine 4 .015] /kg B
“FISHVEAL 6 3,18 0,11 0,03 0,08 165
UNDNUT oi 4 2,60 0,21 0, »
SRH%AT BR Alecake 2 0,32 0,008 0,003 0,007 26
12 6,10 0,33 | o1/ 0,19 310
renlaced by
50 SOYA oilcske 1,9 5,95 0,37 0,08 0,17 303
METHIONTNE 0,1 0,06 - 0,10 - 1
12,0 6,01 0,57 1 o7 | 304

The more salient differences are framed in boxes.
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This substitution method is still commonly used
. in straightforward cases not requiring very great accuracy
« in emergency cases

. when the number of elements concerned (raw materials or nutrients) is small

For instance :
. when one raw material is to be replaced by one or two others
. when only approximately consistent proportions of the following are required :

cure protein, minerals (phosphorus,calcium), energy.

Such is the case for hovins—sheep and Goat feeds. The nutrition of bovins ete.,
or volygastric animals, is very different from that of monogastric animals (pigs,

voung calves, poultry ete.) (1) for at least two reasons :

a) the diet of monogastric animals must include a certain number of amino
acide (approximately 10), called "essential", precisely because the animals are
incapable of synthesizing them. On the contrary, by means of the bacteries and

protozoa living 1in their rumens,polygastric animals can make these amino acids

themselves from more elementary sources of nitrogen or nitrogen substances. They

thereforedo not require any essential amino acids (2).

b) rations for monogastric snimals generally only contain compound or con-
centred feeds, wherereas ruminants often consume a large proportion of fodders
(hay, beet, sreen meadow grass, maize silage, green fodders, fresh pulps, etc.)

sunplemented by concentrated feeds.

(1) The nutrition of animals such = HORSES or rabbits sometimes called "Pseudo-
ruminants", is half-way between that of polygastric and monogastric animals
(due to the size of their CARCUM)

(2) In the very general case at least. The need for amino acide, even for ruminants
is confined to solely very special cases (high performance animals) and is

somewhat controversial.
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Unfortunately, this method has several disadvantages. Not only

does it require great skill or experience on the part of formulators.

(1)
(2)

(3)

(4)

it cannot be applied when many raw materials are involved
" ! " " " " matrients " "
{case of poultry or pig feeds for example).
it rests on the false premise of seeking equivalent supplies
of mutrients. If a formula Fl contains surplus nutrients (e.g.
feed formulas for LAYING HENS often contain excess lysine) it is
no good trying to find the same excess in the substitut formula

P 2. In other words, substituting parts of formulas generally

produces unsatisfactory results from both the technical and

economic stand points

it gives no guarantee that the substitute found will be the

cheapest. In other words, unless by fluke, formulators have no

guarantees wheatsoever of minimum cost substitution.

rrige [ % crﬁde ' lEner---
Ay ¢ . )
Raw materialgéﬁﬁt protein | fats pellu- mine- | . o5cr
F¥/q %; 1 use lose rals val .
1) % % " ‘va/ue pigs|
150 soya 115 20,71 10 4,82 0,19 0,36 0,60 9,5
| oilcake
| 1st. substi-
tution
— 110 {19,80 9 4,77 0,16 0,64 0,49 9
Groundnut 55 | 9,90 1 0,11 0,02 0,03 0,02 1
oilcake
wheat 10 4,88 0,18 0,67 0,51 10
2nd. substi-
Yution 110 19,80 9 4,77 0,16 0,64 | 0,49 9
Croundnut 48 | 8,64 1 0,16 0,05 0,09 0,06 0,8
oilcake 10 s

Both substitutes supply roughly equivalent mutrients, but

. the initial formula (10% 50 soya oilcake) has a raw material
cost of 11.50 FF (2,07 UA)

- the first substitute has a raw material cost of 10.45 FF (1.88 UA)
- the 2nd. substitute has a slightly lower cost 10.38 FF (1.87 UA)

(1) 1 FF = 0.180044 UA
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This difference in raw material costs between substitute formulas
1 and 2 mar seem tiny: it is obviously very small per quintal of feed
(0,07 FP. nr 0.013 TTA) Tt far from negligible when multiplied +o the

manufacturers scale of 5.000 or A.000 metric tons vper month,

Thus, largse concerns xhich can "afford to do so" thanks to their tech-
nical staff or ademate equipment will benefit it from such savings tn the
detriment of small 1noeal undertakings. The result mav he concentrations
of firms since lareser ones are more canshle of commetins on the lewvel of
the rsw material costs of formulas and raonid adantation to changes in the

market gitustion,

Tn order tn ohtain sreater accuracy and the eertainly that the rheanest
nf techniecally emivalent substitutes will be found. the so-called "linear
nraoramming? methnad and the use of ecomputers is essential (1). Recause
of their exmensiveness these anmnaratus are not generallv sold by the cong—
tructors to the vsers but rented. There is an even more original system.
which consists in connecting anproximately 30 clients to a single central
commter, with each elient communicates throursh a terminal or console.

This is the teime—~sharins or maltinle rentine svstems, With every client

usine the eommter to suit his own remirements.

(1) There are other kinds of equinment less familiar to the seneral public,

such as analog computers, bhased on a different operating orincinle.
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Annex I (pages AN/1 & AN/15) deals with :

+ linear programming end data—-processing
. the practical use of computers for dinding substitutes

. trends in substitutes

2/ - CONCLUSIONS

21/ — In practice, substitutes are often used for many reasons :
. raw material supplies
. price variations

« quality variations

22/ ~ They are often unwelcomed to the customey who easily tends
to be more concerned with the physical characteristics of feeds (colour, smell)

rather than the potential effects on his livestock.

23/ — They must ensure the covzrage of animal requirements.

A balanced supply of nutrients is more important

than the presence of a given raw material

Fishmeal + groundnut oilcake should be capable being replaced by soys
oilcake + methionine if required by the price situation without any further

consideration.
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B/ Review of TECHNICAL ASPECTS (Continued)

CHAPTER IV

REVIEW OF SUBSTITUTE

PRODUCTS
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From the theoretical noint of view +the problem of protein supplies for

animal feeds in the next few years, and hence the nroblem of animal »ro-
duct sunplies for human consumption, can be solved in several standard
ways. For example, an individual or a company faced with indequate

resources may, in order to make good the shortage :

. either ent back his exnenditure
. increase his income or

. combine both.

Similarly, solutions to the nroblem of protein supplies for domestic

animals might involve.,

. reducing expenditure on proteins

. using new agricultural or industrinl sources.

EFFECT OF REDUCED PROTEIN RATES ON THE PERFORMANCE OF LTVESTOCK

A reduction in vrotein and hence amino acid sunplies may occur at three

different levels :

TEVET, 1

The reduced sunnnlies do not affect 30N technical nerfomances

. average dailv gain
. consumntion index
. ege nroduction ner hen ner day, etc,

hecause the standerd remirements were set tnn high in the nast,
TEVET, 2

Reduced sunnlies lower the 300 technical nerfomances. mt not the stocl-
breeding margin., It is easv to see that protein sources can reach a
certain price level bevond which a comnound feed vielding lower perfo-—
mances but relativelyv cheaper wonld he used and would thns ensure g ner

canita margsin at least emivalent. if not higher,

LEVEL 3
The reduction in sunplv of nntrients is excessive : it lowers rot only

nroduction of livestock but also farm nrofits,

See annex. nages TV/82 and TV/83
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SOLUTION 1 : REDUCED STANDARDS, AND HFNCE, REDUCED PROTEIN SUPPLIFS.

Although, strictly speaking, this measure does not form part of the subject
under discussion, we think that it merits a cquick glance, hecause
. it is a common sense logical solution

« it can be immediatelv nut into action

Sinece 1972 several cattle feed manufacturers have heen apnlving it.

Ts there therefore g surnlus nitroeenons content

Tn manv cases the answer is ves, for several reasons :

a) Our tnowledze of livestook remuirements is continually evolving,
not onlx hecause methods of determination are hecoming increasinglv accurate,
hut hecause of the change in requirements for animals which are being bred more
selectively, The methionine requirement of meat noultry in 1955 was very
different from today's., Becouse there is a welle~estahlished routine in
stock farmine, changes are often mnmwelcnome. A givéen .feed may have a high nro-
tein level in fact too hish “becanse if the nutritiorist lowered it, farmers

miecht blame it for varistions in perfomance engendered other factors.

h) Tn the common Market, the ratio of nereal nrices to protein sources
has Iane heen very different from what it is in the United States, Tn the
Communits. since cereals were exnensive. sova nilcake was not much dearer,
(hefare end 1972)

Pranne Thmited States
(ﬁnnemf§72 averace Mav—Ausust 1972
/ey a/a(1)
19/50 snva nileave 70 12.60 11 87 #/a (2)
Cererl maige whaat) ann, 850 Japn, O ON .06 ¢/q  (3)
Snvrn ni1nnbe/narnﬁ] rntir)/i 1, 2.3 //

1Y 1 P = 0,180014 TIA
(2) Decotnr — Price in dollars ner Mevican ton : 107,70

(3) Whnlesale nriace in dnllar mer 56 1h maize 1.28
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Consequently, excess, wasted protein is wastefnllv used in certain feeds
becavse it is nexpensive. (This practice does not in any wav nrevent the

search for cheaver formulas).

¢y The nitrogen recuirements of monomagstric animals are chifly ev-
nressed in levins of amino scids, which are mainly sunnlied hv raw materials

with widelv differine nrotein levels for the came content of =mino =2cids,

7, % Methionine (1) | Lvsine (1) as
P as % of nrotein 7 of nroteins
50 oilecake sova 50 1,40 .4
Groundnut nilcake 53 1.10 3.4
i ghmes). 65 55 3,00 R.1
Thug in srder %0 nravide 1000 & Methinnine (1) 1000 ~ Tveine (1)
it takes : snwa nileake 50 115 *e lor 72,5 &~/CP) 27 = Toar 15:51~/0P)
fronndmt oileare 173 % (or 91.5 »o/0CP) 55 s {or 29 ke/CP)
i ghmaal 65 51k (or 33 kp/CP) 19 ke (0r)2,3ke/CP)

The faect that only small amonnts of avnthetic aminn acids, esnecially Tiraine
are availahle or the hirh eost of simthatic aminn acids comnared sith raw
materials nrieces sometimes lend tn the estabhlishment of formvles too rich

in nrotein or a siven amino acid to enver the regirements in nther amina
aoida, Far ingtonece. far a 1ong fime manvy feede far lagvine hens had  hicher
1rraine oontents than remired haconee the nrntein sunnlw sag determined hy
that nf methinnine, nhtained mainlr fram anwa nileale, Fyira gsynthetic
methionine and Tegsg snva nilealza wonld nat have haen ecnonamical, Subhsermentisr,

it did hecome nraticshle following the 2171 in methionine nrices, Tt is even,

(1) T™ese two amino acids are taken as evamnles hacause ther ara the mast
immortant far monneastric srimals (niecs nonltrvy, non—rminant calves),
M the other hand. as will he seen l1ater (Chanter TV R), ther are nnt

sagential for nolveastrie ruminants,
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more so with the recent considerable increase in soya oilcake prices

(June to August 1973).

adequate and cheap supplies of synthetic amino acids.

This example confirms the self-evident need for

Example of a feed for laying hens, providing 0.060 kg lysine in excess per

quintal of feed :

— N v
Prix 1) Methionine [Cost R.M.
juin 1972 Raw material Com itd i + Cystine

Juin somposition| Lysine
FF/q | UC/q xg/a  |FF/q | UA/q
70 | 12.60 |(Boya oilcake 50 14 0,448 {0,211 9,80 11,75
replaceable hy :

e == we s o an oW an @ S E G - S = - e > o» o= a5 o ow e an == o0 9o W = on = o ——————ﬁ
70 |12,60 | soya oilcake 50 1.2 0.384 |0.180 8,40 | 1,51
52 9,36 | maize 2 0.005 |0.008 1.04 {0319

675 f121,53 | methionine 980 0,025 - 0,024 0,17 }0,03
A 14 0.389 |0,212 9,61 |1,73

It can be seen that the 2 kg decrease in soya oilcake "mopped up" the surplus

lysine (0.448 ~ 0.060 = 0.388) but it simultaneousiy lowered the methionine

rate which had to be brought back to the previous level by adding synthetic

methionine (25 2).

Tt is clear that the use of these substitutes is of economical.

Prom the

technical point of view, it maintains the methionine + cystine supply-and

slightly increase the energy value of the feed fapproximately 16 cal/kg),

since maize has a higher energy value than soya oilcake 50.

(1) 1 FF = 0,180044 UA



1v/5

d) The protein contents of raw materials often very quite considerably. For

instance, so-—called soya oilcake 44 can in fact show an actual crude protein
content of less than 40 %.

Raw material| Number of average |standard | 66% of the samples thus
samples ana~ | protein |deviation| have protein contents
lysed rate % (1) varying between
min. % max. %
Groundnut 405 50,6 2,8 47,8 53,4
soya oilcake
nqAw 215 43,7 2.1 1,6 45,8
[soya oilcake
nson 490 48.1 1.1 47.0 49.2

In order to forestall these unforeseable and detrimental variations, feed
manufacturers adopt wider "safety margine" than would be needed with con-
sistently "standard" raw materials. Thus to secure a guaranted crude pro-

tein content of 15 % the formulator has reckon an actual content of 16 or

16.5 %.

Conceivably, the problem might easily be solved if manufacturers took care
to analyse their raw materials or have them analysed before use and then
used them exactly in according to their actual composition and not their

supposed or guarantedd composition.

(1) Let M be the mean of a raw laterial "popudation". According to statis-
tical analysis, 66 % of this popubation is known to have characteristics
ranging between :
Mean - standard deviation

and Mean + standard deviation
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In practice, this can onlv be readily done by his mammfacturers with a
1abnratnry attached tn the nrodnection nlant, Otherwise, the time snent
waitine for the analytinal resnlts (time required for sending the ssmples +
time~ for esrrrine ammt the analrsis + time for returning the results) is too
Tons ¢ manufacturers would have to nut aside all those rew materials in tem-
vorary storagce with a considerable increase in the storage area or number
of bulk harrs required involving an unaceeptable change on the marmufactnring

cost ner metrie tnn,

Twven in the mnst favonrable nase (in-nlant 1ahoratory), once a raw material
received in Pulls has heen mmloaded from a harge intn hayra, the manufacturer
is vnracticnlly nhliced to nge it ¢ it wonld bhe tno costlyr to take the row

material heek out of the bhay (bay umsable nendins the ontcome of any claim

acaingt the imnorter or hroker),

e) M™e nitrn~en requirement, or remmirement nf a given amino acid, for

a snecied is scientificallv evnressed in prammes ner day,

Tn nractice Ffarmmlstors must convert it into a nercentape or narts per
thomsand nf a feed. nn the assimntion that animals will consume X ke or ¥V
eroammes of the feed ner dAaw, Bnt in the estimation of this estimate 6f

Aailr econagnmntion has a certain marsin of error,

Congemeantl~ formlatars al1loaw fars allow for a aafety marmin to onard amainet

harmfl efferts =t Tevel:
hir~her dails remiirements in certain animals {e,r, intensive larine
in Tawvine hens,

rediuced feed conammntion due to the slight tnild nf animals, hot

simmer weather feeds with hich enersyr valnes,
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SOLUUTINN 2 : TISH OF SURSTITITE PRODICTS

AGRTCTITTURAT, PRODIICTS

Renlacine ernps by others with higher protein contents :

(«re tahle on pare TV/8)

. either roing bhack to orons srown formely, bhut ahandonned
or economic or farming reasons (PTELD RRANS AND
(RROAD REAN

. or exnanding currently erown crops (GARDFEN PEAS
(TUCERNE( and clover)

. or introdneinge hew omes to the (S0YA BEANS
VRO conmted { SUNPT,OWFRS
hconmiries (T,YSTNE~RTCH CFREALS
(SEAWFED
TVDUSTRI AT, PRODUCTS
. either existing ones but capable (SYNTHETTC METHTONTNE
(UR®
of heing used in larcer amounts  URTA
» OT new ones
- svnthetic amino acids (L,YSTVE
—~ nrea analosmes and non-nrotein (RTTRET (feed—rrade)
nitrosen ous nrodncts (rRDU
YR o (TIRMA PHOSPHATE
( AMMONTUM PHOSPHATT.
~ unicellular organisms (N~PARAFRTIN YRASTS
. or future one ( TRYPTOPH AN
( THREONTNE

(BACTERT AT, MEAT,



TABLE 1

Comparative production (in kg/hectare)
of three AMINO ACIDS

from a few plant crons
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Wethionine

] T 2 RN ]
vield| WETHTONTNF nlus CYSTTNF VYSINE
a/ha Contents Sunnlxr|Contents Sumnly | Contentq Sunply|

CROP WAME i o7 o o % T
Nats 40 0,17 6'8 0,53 2192 0,45 18,0
Wheat 50 0,16 8,0 0,43 21,5 0,31 15,5
Maizelwith irrica-] 70 § 0 11,9 2 0 27,3 5 0,26 18,2

(4iom —writhout| 2° v 8,5 ¥ 19,5 ’ 13,0
Jirriontion 1 4 0,18 8,1 0,41 18,5 0,36 | 16,2
Barletr— - " -
Maize oname ? 60 0,21 12,6 0,46 27,6 0,40 24,0
Hybhrids oname 2- 60 ? ? - ? - 0,50 30,0
Sweet
'F‘-ie’]ds ’neafﬂs 30 0'22 6'6 0,61 18,3 1'78 53)4

" " 40 0,22 8,8 0,61 24,4 1,8 | T,2
Garden neas 40 0,23 9,2 0,62 24,8 1,42 56,8
Dried Incerne 100 0,23 23,0 0,44 44,0 0,70 70,0
Sova bheans 23,8 - - - - - -
nilent-e (3)

) 16 0,68 10,9 1,45 23,2 3,10 50
(t3me AB/3i5(R)
! ¥ 4
Sinflower seeds 25 - - - - - -
0ilnake (3)
('h"ne A3/1/f ‘ﬁ/’) 10 0193 9)3 1,60 16'0 1’55 1575

(1) Soxra heans contain apnroximatelxr ?Oi 011

We court 70 narts of dehusked oileake for 100 of heans.

() Mone with 18/49 % nroteins and 3.5 eellnlose

3) Sunflower seeds contain 40/45 % oil

We count A0 narts of nileake for 100 of seeds

(4} Tvne with 43 % nroteins and 14 % cellulose.
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//2} AGRICULTURAL SUBSTITUTE PRODUCTQ\

1/ FIELD BEANS\ and BROAD BEANSD

Field beans VICIA FABA minor and VICIA FABA equina and BROAD BEANS,

VIVIA FABA major, are only very close varieties of the same botanical species,
differing only by the size of the beans and their end-use (animal consumption
for one and human consumption for the other). We shall deal merely with

field beans,

After a very marked regression,
in FRANCE

- ma - - -

Years 1929 1953 1967 1972

Broad beans, cultivated | app. 38.000 | app. 26.000 { appr. 4.700
area in ha

Field “eans cultivated app. 30.000 { app. 32.000 | app. 16.000 | app. 15.000
area in ha

in the COMMUNITY

- o wmm e ww mm ame e s

Years 1960 1972
Cultivated area in ha for the Six app. 630.000 appr. 325.000
for the Nine _ appr. 382,000

There has been a revival interest for this crop in France, Great Britain and
Danemark.

a/ CULTIVATION

According to P. BERTHELEM and P. COMBE (1),the following factors are

required in order to obtain maximum yields :
. deep soils with a good water retention capacity
. areas receiving abundant rainfall at the end of spring and in early summer

(e.g; Great Britain, Belgium, West, North and East of France, etc).
. iirigation wherever the rainfall is nadequate

. sowing as early as possible (to avoid rust disease) of large bean varieties

under precise corditions of density and dept of sowing
. chemical weedkiller treatment

. insecticide treatment (against black fly especially for the spring varieties)

T1) La FEVEROLE. Allons-nous vers un renouveau de sa culture ?
Bulletin technique d'information n° 253, 1970.
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b/ ECONOMICS
According to comparative production cost calculations (BERTHELEM and COMBE,op.cit)
ior maize, colza and field beans, the latter give farmers a net product equal to

that for colza for vields from 37 q/ha upwards.

In addition., Y. HENRY (1) has proposed a substitution formula for calculating
at any time the value or threshold price of field beans in pig feeds
10 parts of field beans = 4 parts of soya oilcake 44
+ 6 parts of barley
_ 0.02 parts of 98 % DL methionine
Thus, taking . soya oilcake 44 at 105 FF/q (2) (18.9 UA/q)
. barley at 52 FF/q (2) ( 9.36 UA/q)
. 98 /% methionine at 7.75 FF/q (2) (1.40 UA/q)
Calculations show that field beans are not advantageous if they cost more than about
70/72 FF/q (12.6 to 13 UA/q (2) free factory, not de~husked. For exemple, in France,
temporary aid for verr restricted areas was fixed in 1972 at 16 FF/q (2.88 UA/q) of
which :
13 FF/q (2.34 UA/q) for growers and
3 FF/q (0.54 UA/q) for the storage agencr.

¢/ OUTLOOX FOR FIELD BEANS

Their nrospects reside in the early development of hybrids. A short while ago,

generticists were hoving vo obtain.
. winter hybrids in 1973/74
. spring hvbrids in 1975/76
As wields of 40 g are already being obtained now in experimental fields, it is

honed the new varieties will provide yields of more than 50 q/ha.

Thus, 300,000 hectares of fields heans at 40 q/ha would produce 1,200,000 metric
tons of beans, representing a saving of
. about 500,000 metric tons sova oilcake, or 8,5 % approximately of the current
EEC production
. plus 700,000 metric tons of cereals (3)

{1) La Feverole dans 1l'alimentation du Porc, Bulletin technique d'information
n® 253-1970
(2) 1 FF = 0.18"044 UA
{3) However, if field beans were grown instead of a cereal on these 300,000 hectares.

there would be a final deficit of more than 700,000 metric tons (to be bridged by
imnorts?) due to the difference in yield/ha between cereals(50q/ha and field beans.
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ANALYTICAL POINT OF VIEW

The protein value (25 to 28 % approximately) and energy value of field beans
is half-way between those of cereals (8 to 12 % of crude protein approximately)
and soya oilcake (43 to 49 % crude protein approximately). The table of amino
acid supplies per hectare shows that field beans (at 40 g/ha) provide :

« Methionine : a little more than cereals (WHEAT and BARLEY)

o Methionine plus cystine : a little less than irrigated maize

. Lysine : three to four times more than irrigated maize

NUTRITIONAL POINT OF VIEW

Field beans do have a few drawbecks H

. a high cellulose content of about 7.5 % (57 % of which comes from the
integuments)

. presence of large amounts of tannin in the integuments (about 1 %)

. presence of thermolabile antitrypsic factory (1) in the kernel

But the harmful effect of the above factors can be practically eliminated
or largely reduced by

. de-husking the beans (2)

» 8team granulation of the compound feed containing field beans

. selection of tanning-free varieties

d/ CONCLUSION
To sum up, it is to be hoped that in the near future, field beans will be re-
garded as a good substitute crop for cereals, due to the much higher lysine content
per hectare.
Unfortunately. two problems remain unsolved :
the purchase price for farmers, who will only grow the crop if they can
make a profit out of it
and especially, the production of hybrid seed beans, which at the moment is
too uncertain for any estimate of acreages to be used for growing field beans
in 1977/1978. Nothing substantial is likely to be done during the next

three years.

(1) An antitryptic factor inhibite the action of trypsin, an enzyme of the pan-
creatic juice which converts nitrogen substances to amino acide

(2) There remains to be found however:
- an efficient and cheap de-husking method
- commercial outlets for the integuments, which represent about 13% of the beans
Failure to market them would unduly increase the cost of de-~husked field beans.
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2/ /rTHE GARDEN PEA\ or Dry Pea or Preserved Pea (1) (Pisum Sativum)

FROM THE ANALYTICAL POINT OF VIEW this leguminous vegetable presente simi-
larities with the field bean :

. a high protein rate of 25 to 29 7%

. a low cellulose rate 5/6 B

. a low sulvhurated amino acid content : Methionine and Cystine

(0,50 - 0.70%) in relation to soya cake (1.50%5)

It is oractically grown so far only to satisfy human consumption (preserves)
for which genetic selection has been undertalen for several vears now (creation of
varieties of "vegetable garden", winter veas which can resist cold on the basis
of varieties of "fodder peas" which are naturally resistant, and search for varie-

ties which are not very orecocious.

In the ¥1WC the nossible areas of growth are varied but limited (2)
Only the maritime regions, or those where the autumn is too mild, need to Te

eliminated /3)
Yields of 40 q/ha are perfectly possible (with extremes of 35-50 q/ha)

In conclusion for researchers who are specialists of this leguminous vege-

table :

1. The vea has a heavy drawback in that it is easily beaten down hence the
difficulty of harvesting in those regions where storms are frequent at
the end of June and early July.

2. The pea is more resistant to dry conditions than the field hean.

3., In future,viels of neas will reach a ceiling at 40/45 q/ha, whereas
those of field beans will exceed this figure.

4, The nea should not he opposed to the field bean but they should be en—-
visaged together, each in its place according to the regions and the
nature of the soils.

5. Pricec : as in the case of the field bean, the pea will not replace other
crops, for exemnle, cereals. unless its production is attrative for the

Frower,

(1) The name fodder nea Pisum arvense) is normally reserved for the pea which is
grown not for its crain, but as rreen forage which is not taken into conside-
ration here.

{2) The Eastern rerions of Oreat Britain, Northern Italy and the Paris Basin in the
wide sense of the term.

{3) In these regions, the pea may be cultivated for nreserving. The varieties are
the same as those of dried peas but they are harvested one month before maturity.
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3/ /;EHYDRATED LUCERNE and DEHYDRATED CLOVEQ\

The green fodder of leguminous vegetable such as lucerne and clover are con-—
sumed by animals in various forms :
1. Either directly on the producing farm - the most frequent case -
~ as fresh green fodder, grazing on the spot, or in the stable after cutting
as ensilaged green fooder
- as hay after drying (naturally in the sun, or artificially in the barn(1)
- or after dehydration ( and granulation or pressing). In this case it can
be given directly to the animals in the form of "corke" or incorporated

in balanced compound feeds.,

Consumption on the farm concerns only ruminants (and accessorily horses and
goats.

Consumption after dehydration can concern practically all the animal species:
bovine cattle, sheep, goats, table pouliry (yellow) laying poultry, rabbits,horses
pigs. But the very special composition of dehydrated lucerne which, in general,
is very rich in cellulose (20-28/30%) and consequently poor in energy, makes of it

a raw material essentially destined for ruminants, rabbits and horses.

Its use for the monogastric animals, which is certainly possible is necessarily
very restricted :

- 2-3% for yellow meat poultrry (as a source of yellowing pigments)

- 3-5% for laying hens (as ballast and a source of yellowing pigments)

- practically zero for the energy feeds for fattening pigs

- 5—10% for sows.

(1) Hay is also traded

— either in the form of bales or "bundles" pressed and about 50 kg in weight,
intended above all for the feeding of horses (for sport or competition) or
animals on livestock farms which produce on a toc limited scale,

~ or in the form of meal (or granulates) sold to the animal feedingstuffes
industry under the name of ordinary lucerne (in France).
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And this is very regrettable since it is a raw material which is not
a negligible source of proteins : 17-20% of raw protein, and could be used in

greater quantity.

It is the crop which by far supplies the most amino acids per hectare
(see Table page IV/8).

In conclusion, without any treatment other than dehydration, dehydrated
lucerne has no future except for the feeding of ruminants. It could not be
utilized in larger quantities for the monogastric animals without undergoing a
treatment to separate the stems (which contain much cellulose) and the leaves,
for example by seiving, on condition that this treatment is economical and suf-

ficiently effective.

In order to situate ideas on this point, we have carried out in the
laboratory a seiving treatment after crushing on two dehydrated lucernes in granu-
lates and we have obtained two fractions "passed through the seive'" and "refused"
by the seive of roughly equal weight 'see attached Table). The noble portion
which is the poorest in cellulose nevertheless contains very high quantities of
this, which makes it little suited to be used on a large scale in high-energy
feeds for monogastric animals. We must therefore remain very reserved as to the
technical and economic interest of such treatment. PFurthermore, from a nutri-

tional angle, it must in any case be noted, against dehydrated lucerne :

~ that it contains tanins which are harmful to the growth of table
chickens and also of piglets

— that a researcher has noted in the course of dehydration a loss of more
than half of the free lysine of this fodder (2).

(1) Avove all pigs.
(2) Mr. R. Pion - National Agronomic Research Institute, France.
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TED LUCERNE

Treatment by seiving

JRela'bive .Analysis? r
Sample Definition weight fp idity pggggien Ce11ulosqui1g§1;§nlce

Original lucerne 100 6,6 16,6 27,3 9,4
I Passage through a 0.4 mm

seive about 50 6,7 19,3 21,6 10,2

Refusal by the

same seive (1) about 50 6,6 13,4 34,8 7,6

Original lucerne 100 5,6 25,0 19,7 10,7
II Passage through a 0.125 mm

seive about 50 5,7 27,6 @ 8,8

Refusal by a seive of

the same mesh about 50 5,9 22,7 26,7 10,3

(1) Refusal utilizable by ruminants (and perhaps also for rabbits)
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SOYA BEAN

(a) World production in 1972 : about forty-eight million metric tons
Forecasts for 1976 : about fifty-six million metric tons (1)

Mainly grown in the United States (72% of world production — about 35 million
metric tons in 1972, objective in 1973 about forty-million = and increasingly
in Brazil (2), where the forecast for 1974 is 6 500 000 to 7 000 000 metric
tons), the soya bean can be grown in certain EEC countries. Plant health
technicians consider that the area of growing is limited in the North by the
isotherm 18°C from 1 May to 30 September. In France this area corresponds
to a part of the Southwest, the Midi and the Southeast. It is certain that

in Italy the climate of several regions would be favourable to this crop.

(v) Growing : this demands three preconditions :

1. Inoculation of the so0il by the specific bacteria of soya rhizobium
japonicum. Iy is known that numerous cultivated leguminous vege-
tables (in particular lucernes) have the property, thanks to the
nodosities of their roots provoked by bacteria of fixing the ni-
trogen in the air. (symbiotic fixation of the atmospheric nitrogen).
However, as the European soils do not contain the specific bacteria
inoculation is indispensable. On a given piece of ground yields
rise from 11 and 8 q/ha without inoculation to 25 and 34 g/ha with

inoculation.

2, Irrigation : soya is a plant which is very demanding as regards
water (and temperature). On the same ground in 1971 were obtained :
without irrigation : about 22.3 q/ha, and with irrigation about
26.7 q/ha.

3. Chemical field cleaning. A systematic study of the choice of insec-
ticides led to the retention of 1 out of 3 (unfortunately of irre-

gular efficacity following the climatic conditions).

(l) According to the US departiment of Agriculture

(2) However, the rapid development of this group seems to be inhibited in this
country for various reasons, in particular : the inadequacy of the roads
linking the areas of crop to the embarkment ports, the lack of ports with
high turnround, and the consecutive reduction of the areas given over to
the bean, which is the basis of the food of the Brazilians.
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¢/ Discussion

1. The growing of soya beans is possible in the southern countries of the
EEC. If the bean were introduced into EEC Regulation 136 the Cetiom (1) foresees
in the fifth year following this introduction :

. a minimum area of 80 000 ha in France

. a maximum area of 130 000 ha in France i.e. a yield of

. a minimum crop of 180 000 t in France around 22 q/ha

(about 130 000 metric tons of cake)

. a maximum crop of 280 000 t in France
'about 200 000 t of cake)

FINAENSTNTN NN NN

2. The yield continue to be low :
. 30 q/ha seems to be a very good performance E for the future
. 25 q/ha a good average (

In the United States the average yield was 15.9 g/ha in 1960, 18.0 g/ha
in 1970 and 18.8 g/ha in 1972.

Geneticians do not appear to tbe optimistic on the chances of obtaining
higher yields by improving the varieties. Betweenh 1960 and 1962 the average an—

nual progress was only 145he

3. From the economic angle, the farmer will cultivate the bean only if his
hectare income is at least equal to that obtained with a cereal. According to
Cetiom (1) the price paid to the producer would need to be 105FF/q (February
1973, i.e. 18.9 u.a.) (3).

In comparaison, American farmers grow soya if the price they get for it

is 2.3 times that of maigze.

4. The use of the bean in animal feeding can be of two kinds :
-~ indirect : use of the cake as at present

- direct : use of the bean itself

If the technical problem of animal feeding is alone considered, i.e;
leaving out of account the supply of soya oil for human consumption and the com=—
parative prices of vegetable oils and animal fats in France at 19 june 1973.

- soya oil 200 FF/q, or 36.01 u.a./q

~ suet 175 FF/q, or 31.51 u.a./q ~ .-

(1) E. Chone, Sce Développement du Centre d'Etudes Techniques et Industrielles des
Oléagineux Métropolitains, France — Revue Frangaise des Corps,20 n°4,April 1973.
(2) Le Soja, Economie,Culture et Sélection - Revue Agriculture, Sept.1963, n°368.
(3) At this time approximate price of cereals paid to producers
'Wheat 43.50 FF/q - 7.83 u.a./q ~ Maize 47.90 FF/q -8.62 u.a/q - Barley 47.90FF/q

8.62 uoao/q
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it may appear paradoxical :
. to have available a grain with 20% of oil
. to renove the lipids from it (cake at 0.5-1% of oil

o to use this cake in animal feeding conjointly with a source of animal fat.

In the "high energy feeds" in which it is usual to incorporate 5-6% of suet -

feed for table chickens for example —~

T

. instead of % Proteins Fats Metabolisable
% % Energy - Cal fkg
Soya cake 30 14,5 0,2 765
Beef suet 6 ZERO 6,0 462

5 T | v

« it would be possible
to use :

Soya bean 13,7 7,2 1.267

Kﬁon condition that the bean is cooked 7'as i8 done with the cake the
margin of tributation of the grain (extraction of the o0il) would thus be saved.

d/ Conclusion

TECHNICAL INTEREST OF THE SOYA BEAN (see Table I)

We note that 22.5 q of beans per hectare contribute in :
. Methionine : not much more than 70 q of irrigated maizes (as much as 72 q)

« Methionine : not much more than 70 g of maize or

plus 40 q of field beans
Cystine
. Lysine s a smaller quantity than 40 q of field beans

a quantity equal to 32 q of field beans

These three figures make it possible to pinpoint its interest in relation to the

other sources of proteins, in particular cereals and field beans. In addition, it

must be noted that the growing of soya would be effected to the detriment of other

crops, for example :

+» cereals : there would then be an increase in the Community deficit and a rise
in imports.

« colza : which would lead to a quantitative and qualitative improvement in the

production of corresponding proteins.
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5/\ SUNFLOWER

The sunflower, imported from Peru in the 16th century is grown mainly :
. in the USSR and the East bloc countries

« in Argentina

« in Turkey
-
Area in 1966 Production (in 1000 t.)
Statistics (in tones/ha) - o

metric 1966 1971

U. S.S.R. L 5 005 6 150 : 5 700
Rumania 468 671 900
Bulgaria 255 423 437
L Tugoslavia —34. 282 30Q
Argentina 1 023 782 830
Turkey 218 200 396
World 7 850 9 070 8 500

GROWING (From J. PRATS (1) )

"Mild, sunny climates with little wind suit it best. The vegetation zero is
around + 5°C, and therefore a little below that of maize. In practice the sunflower
demands that the ground should be at 8-~10° to grow suitably? The sowing—growth phase
demands a total of temperatures of 170°C, the complete vegetative cycle requires 2 000°C,
for the precocious varieties, from 2 600 to 2 800°C for the late varieties. However

the young plant resists at -5° and even -8° according to certain authors".

For information, about 22 000 hectares were grown in France in 1970 in very varied
regions (Southwest, Poitou et Charentes — Centre - the Paris Basin - C8te d'Or — Champagne
Rhéne valley).

Areas grown (ha) in 1970 1971 1972 1973
France and Italy (2) 31 600 52 400 52 700 ?
France (2) 27 685 44 900 47 400 42 300

(1) J. PRATS ~ L'AVENIR DU TOURNESOL - Bulletin Technique d'Information n° 254 ~ Nov. 1970
(2) SOEC (Source)
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VARIETIES OF SEEDS

The varieties at present available :
Russian : Pérédovick -~ Ienissei
French (of the National Institut of Agronomic Research)
: Issanka - INRA 65,01
are rich in oils (40/45% as against 30% for the old ones).
For some years French research has been concentrating on obtaining hybrid va-—
rieties chosen for their growing qualities, size, resistance to beating down, seed

yield, percentage of almonds, resistance to parasites.
According to PRATS (Op ict) :

"In conclusion, it would seem that in 1972 INRA will have available enough
seeds of the INRA 65-01 and Issanka varieties to sow areas of the same order as those
at present cultivated and that after 4 to 5 years we will have new varieties which
are still more interesting in their resistance to diseases and their productivity,

and in certain cases their precociousness'",

USE OF THE CAKE IN ANIMAL FEEDING

It is characterized by ( low lysine
( high sulphuric animo acid contents

Composition % For 100 o f cake
p ? Groundnut Sunflower ( Soya
Crude protein 53,0 43,0 50
Lysine 1,83 1,55 3,20 |
Methionine 0,58 0,93 0,50
Methionine + cystine 1,35 1,60 1,50
Metabolizable energy 2.750 1.900 2.550
(poultry)

Table 1 shows that its contribution per hectare in relation to cereals is :

. in METHIONINE s+ a little higher except for irrigated maize
» in METHIONINE and CYSTINE : a little lower
. in LYSINE : equivolent
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In addition, its often too high cellulose content conferes on it a very low
energy value which makes it practically unusable in the feeding of meat poultry
whose feeds have metabolizable energy contents between 3 000 and 3 250 calories

per kg.

It can be used : for laying hens
~ for pigs

For the latter, Y. HENRY and his colleagues (1) have shown that :

"The addition of 0.2 per 100 of L-LYSINE to a diet exclusively consisting of
wheat (85 per 100) and of dehydrated lucerne meal (12 per 100) has made it pos-
sible to obtain, with a rate of 13.5 per 100 of nitrogenated substances, the same
performances as a sample diet based on wheat and soya cake (10 per 100) including
16 per 100 of nitrogenated substances. In the same way,the results obtaines have
shown the possibility with wheat of replacing all the soya cake by sunflower cake
without any change in the performances of the animals on condition, however, that
a supplementary contribution of 0.15 per 100 of L~LYSINE is added".

This means that soya cake can be substituted for sunflower cake according to the

following equation :
12 kg of sunflower cake + 0,15 kg of L-~LYSINE

10 kg of soya cake

or \\ 1 kg of soya cake 1.2 kg of sunflower cake + 15 g of L-LYSINE ,///

(1) Y. HENRY - D. BOURDON Supplémentation du blé par la Lysine et le tourteaun
de tournesol chez le Porc en finition.

( Supplementing of wheat by lysine and sunflower cake
for pigs in the finishing stages of fattening.)

Annales de Zootechnie, 1973, 22 (2), 147.155.
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6/ LYSINE-RICH MAIZE

American genericians have selected maize hybride with a high lysine content
the most well-known possessing the genes OPAQUE 2, FLOURY 2, SUGAR 2 and AMYLOSE
EXTENDER.

Lysine content
as 8 % of the maize

Noraml maize 0,25
Maize with OPAQUE 2 gene 0,40
Maize with the two genes OPAQUE 2

and SUGAR 2 0,50

Composition 3
OPAQUE 2 maize differs from normal maize :

-~ by somewhat different protein contents,
~ by higher lysine and tryptophane contents

- by lower contents of methionine and leucine.

This feature of being rich in lysine is extremely important, for yellow maize -
is the most appreciated cereal in animal feeding because of :
. its richness in energy(high fats content)
. its high content of yellowing elements (Xanthophyllis sought after for the
production of yellow chickens and of colored-yolk eggs).

However, its gravest defect is the presence of zeins, proteins which are very
poor in lysine. The mutations which are at the origin of these lysine~rich maizes
cause a reduction of the zeins and an increase in the glutelins and the hydroso—

luble nitrogenated fractions,.

Conclusion

The technical interest of these maizes is evident. They make possible a re—
duction in the contributions of soya cake, as may be seen from the following for-
mules for pigs by D. BOURDON and ASSISTANTS (1).

In the growing phase about 25 % of cake is saved.

In the finishing phase about 33 % of cake is saved

(1) D. BOURDON : Utilisation du MAIS OPAQUE 2 par le porc en croissance finition
(Utilization of OPAQUE 2 MAIZE by the pig at the finishing stages
of growth).

Annales de Zootechnie, 1973, 22 (2) pages 157 - 165
(See table page IV/23)
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COMPOSITION OF THE EXPERIMENTAL DIETS
D. BOURDON (op cit)

For growing pigs

For pigs inthe final sta

30-60 ke 60-90 kg |
with normal | with OPAQUE} with nor-- § with OPA-
Maize Mas 2} mal QUE 2
S aize Mai Mai
oya Sova aize Maize
¥ Soya Soya
Theoretical contents in :
Proteins ;’4; 16,5 16,5 14,5 14,5
Lysine % 0,8 0,8 0,65 0,65
Normal Maize 76 - 82 -
Opaque 2 Maize - () - 85
Soya cake 44 21 16 15 10
Maize gluten - 2 -
Vitaminize mineral mixture 3 3 3
100 100 100 100
]
|
| _ |
i.e. relative contribution
of Soya Cake 100 76 100 66,7




1V/24

/ MATIZ E\

1/ It would seem that the hectare yields for Opaque 2 maize are 10-15%

below those 9f normal maize.

2/ Studies carried out by limear programming with chicks, meat chickens
and pigs feed show the economic interest of maize by fixing its threshold
price (1).

In a study carried out in 1971, BRETTE (3) writes : "It is interesting
to note that the computer is prepared to offer for maize Opaque 2 only 1 FF

(0.18 u.a.) more per 100 kg than for normal maize.

In 1973 the author carried out a similar calculation :

Threshold price of Opaqueawith normal maize
Feeds at 55 FF/q (9.9 u.a./q), of soya cake 50 at :
115 F/i 200 f/q 300 F/q
(20,7 UG/q) (36 Uc/q) (54 Uc/q)
Young pig - 58,3(10,5 UC) 58,3 (10,5 UC)
Chick first-stage 58,7 & 60,2 - -
(10,6 & 10,8 UC)
Chicken fattening - 62,8(11,3 UC) 67,7 (12,2 UC)
Laying hen 58,5 & 59,9 -
(10,6 a 10,8 UC)

In this way, this threshold price is higher than the price of normal maize
according to the feeds by 3 FF/q to 12 FF/q (0.54 u.a./q to 2.16 u.a./q).

(1) The "threshold price" has been defined in Annex I (page AN/6)

(2) Soya cake 50 reached this price in France during the "crisis of June/August 7:
(3) Competition between the various sources of proteins in animal feeding. The
economic aspect.

Paper presented to the 12th International Zootechnical Congress, Paris=Versailles.
20/23 July 1971.
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GLOBAL . CONPOSITION (1)

ORDINARY MAIZE OPAQUE 2 MAIZE
Humidity % 8,7 ' 9,2
Protéines % L 9,34 9,03 |
Lipides % 4,5 4,5
% 1,33 1,35
Xanthophylles mg/kg 18,0 15,0
Caroténe mg/kg 4,5 3,3
TABLE II
AMINO ACIDS For 100 kg of product
Normal Maize Opague 2 maize
Aspartic acid 0,83 1,05
Thréonine 0,44 0,41
Sérine 0,58 0,48
Acide glutamique 2,54 1,93
Proline 1,09 0,65
Glycine 0,43 0,48
Alanine 0,91 0,70
Valine 0,56 0,51
Cystine 0,18 0,25
Méthionine 0,27 0,27]
Isoleucine 0,41 0,34
Leucine 1,64 1,00}
Tyrosine 0,58 0,45
Pénylalanine 0,63 0,47
Lysine ["0,29 0,401
Histidine 0,36 0,36
Arginine 0,57 0,73
Tryptophane * 0,047 0,070

(%) The tryptophane was dosed by microbiologic method according to the technique
of J, Adrian, the other amino acids by the method of Moore and Stein using
the Technicon autoanalyser.

(1) According to J. Abraham and colleague. Note préliminaire sur la composition
chimique et la valeur nutritionnelle d'un Mais "OPAQUE 2" d'origine frangaise
(preliminary memo on the chemical composition and nutritional value of an
Opaque 2 maize of French origin). (Report of the French Academy of Agriculture

n°® 11 - Year 1969).
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1/ / THE ALGAE \, (1)

The idea of cultivating algae on an intense scale emerged towards the

1950's. Research has been developed mainly in the United States and Japan and
then in Czechoslovakia, Germany, the USSR and France beginning 1963.

ADVANTAGES OF THE CULTURE OF ALGAE.

In relation to the growing of superior types of plants we may mention :
« Certain algae are very good protein sources from the quantitative
point of view (up to 65% of the dry matter) and from the qualitative

point of view (a good amino acid composition (see Table)
. No croping land is needed for their growing

+ The speed of growth is very high : yields of the order of 140 kg of
dry matter/ha/day are easy to obtain with open-—air culture.

. They assimilate the carbon of carbonic gas (chlorophylian assimilation)

a cheap substance (combustion of petroleum products).

« They live in an aqueous environment, hence easy feeding with nutritive

elements dissolved in the water.

+» EBasy control of growth to obtain the best yield, since it is a matter

of artificial culture in a synthetic environment.

DRAWBACK

Much sunshine is needed.

LARGE-SCALE CULTURE

This is possible particularly with an alga of the Spiruline species

(consumed naturally by the natives of Chad, who harvest it in certain pools and
dry it in the sun). Growing is in basins with a large surface and low volume.

A product with the following composition is obtained :

Proteins 60/65% (  in relatio to the
Glucides 18/20% (  dry matter
Lipides 2/3%

(1) According to C. Meyer, Etude d'une culture d'Algues en vue d'une production
a4 grande échelle, Study of an algae crop with a view to large-scale productic
Revue des Industries Alimentaires Agricoles, n° 11, November 1969.
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Table — Comparative composition of SPIRULINE in animo
acids (in g/hg of protein)

Animo acids )} MILK caxes SPIRULINE

50YA GROUNDNUTS Algae
Isoleucine 6,4 5,3 4,1 6,0
Leucine 9,9 7,7 6,0 8,0
Lysine : 7,8 6,3 3,5 4,6
Methionine 2,4 1,4 0,9 1,4
Methionine + Cystine 3,3 3,2 2,4 1,8
Phenylalanine 4,9 5,0 5,0 5,0
Threonine 4,6 4,0 2,7 4,6
Yryptophane 1,4 1,5 1,1 1,4
Tyrosine 5,1 3,2 3,6 4,0
~Valine 6,9 3,5 4,9 6,5

CONCLUSION

This protein source, because of its possible places of production (warm regions)
and of the fact that its growing does not require considerable investments, would seem
to ve particularly suitable for the human populations of the developing countries. It

is doubtful whether the quantit’es available can be channelled towards animal feeding.

N.B. Certain algae harvested naturally, in particular laminairia or fucus are tradi-
tionally used in animal feeding, but their composition is quite different:

. Dry matter 85/90%

. Proteins 73410 4

of Mineral substances 17 & 255

so that their utilization is essentially motivated by their contribution in mineral

oligoelements (in particular iodine).
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\\»B/'INDUSTRIAL SUBSTITUTION PRODUCTS.//

These may be classed into four main categories :

11. Methionine

12. Methionine Hydroxy Analogue MHA
13. Lysine Monochlorhydrate

14. Tryptophane and Leucine

1/ -~ The synthetic amino acids

NN AN TN

2/ - The non-proteic nitrogen compounds which contain :
. either urea nitrogen ( 21, Urea
22. Biuret
23, Zootechnical biuret
24. DUIB
25. Phosphate of urea

26, Ammonia salts

—~ FTNATNSTNSITN TN

'« Or ammonia nitrogen

3/ ~ The sources of proteins synthesize by unicellular organisms :

( 31. Yeasts on alkans
32. Bacteria meals
4/ — Miscellaneous products 41. Concentrated juices of green fodder
42. Raw fodders treated chemically
43. Animal dejections.

NN
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1/ Synthetic amino acids

11/ - Methionine (or DL methionine) (1)

« As a raw material this is the amino acid whose importance is greatest
in animal feeding because it is the "primary limiting factor" (2) of the majority
of animals for table poultry and laying poultry. In fact, as may be seen from
the two Tables below, cereals and middlings have methionine contents which are
rather below the requirements of the monogastric animals (3). Naturally, the
cereals are supplemented by cakes or animal meals, but their energy value, which

is almost always lower, and their high protein contents limit their use.
. Historically speaking, it is first amino acid placed at the disposal of
feedingstuff manufacturers in industrial quantities in the EEC.

In 1974 world resources in synthetic methionine are estimated at nearly
120 000 metric tons and those of the EEC at 50.000.

(1) Commercial methionine is obtained by chemical synthesis ufider its DL form or
racemic. Its purity is 98 %. Animale are able to use DL methionine and poul-

try transformed into L methionine in the proportions of about 85 %

(2) The notion of limiting factor, primary secondary or tertiary is very well il-
lustrated by a barrel whose staves are of unequal dimentions. The height of
the liquid cannot be greater than that of the smallest stave, which therefore
constitutes the primary limiting factor. The stave of a height immediately

above corresponds to the secondary limiting factor, and so on.

(3) As we will see later, only the monogastric animals require certain "indispen~
sable" amino acids, 10 in number, because they are incapable of synthesizing
them. The most important in practice are : lysine, methionine and cystine.
The requirements for the 7 others can be easily met by the raw materials. Save
exceptions, which we will not speak about here (cases which are disputed
moreover), the polygastric animals on the other hand are capable of synthe~

sizing them thanks to the bacteria of their rumen.
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TABLE 1
Methionine Requirements
Animal Soecies Percentage requirements
. : of Methionine + Cystine (4)
Piglet of 8 kg to 25 kg 0.70 / 0,80
Piglet of 12 kg to 25 kg 0,65 / 0,68
Growing oiglet — Young pig
(from 25 to 65 kg) 0,58 / 0,60
Fattening nig of more than 65 kg 0,50 / 0,55
Chick up to 4 weeks 0,85 / 0,87
Chicken between 3 weeks and slaughter 0,80 / 0,83
(8 weeks)

Young turkey uo to 28 days 0,90 / 1,05
A turkey cock in the final stages from

8 weeks to 12 weeks 0,70 / 0,80
Young CGuinea fowl un to 28 days 0,90 / 1,00
Guinea voult from & weeits to 12 weeks 0,70 / 0,80
Laying hen 0,50 / 0,56
Young hen bvefore laying 0,50

8

B % contents of
TABLE 2 kaw meterial Ilethionine liethionine + cystine
Wheat 0,16 0,43
llaize 0,17 0,39
Barley 0,18 0,41
Fine wheat bYran 0,14 0,36
Groundnut cake 0,58 1,35
Cotton cake 0,66 1,52
Sova 44 cake 0,63 1,35
Sova 50 cake 0,70 1,50
Sunflower 43/14 cake 0,93 1,60
Mish meal 65 1,95 2,57
Tish meal T2 2,00 2,70
Meat meal 50 0,65 1,17

74) Methionine and Cystyne are generally associated, since the latter amino acid
can cover methionine requirements in the proportion of :
40" at the maximum for chickens
5% to 65 for nigs
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USE
The indispensable nature of methionine can be proven :

first of all with 2 examples of a formule.

Complete feeds for :
Chick A young pig from
Start-up 2(_to 65 kg.
Wheat 6 40
Maize 60 12
Molasses - 6
Fine wheat’ bran - 22
Soya 50 cake 30 17
Suet 1 -
Vitamins, minerals, phosphate salt 3 3
100 100
Methionine + Cystine in the raw
materials % 0,710 0,550
Requirements % 0,860 0,600
Deficit to be covered by the
synthesized methionine % 0,150 0,050
i.e. in g/q

Then with a substitution. In the EEC countries large quantities (1 300 000
to 1 350 000 metric tons approximately in 1972) of fish meals. However, if we
except the compound feeds for fish (trout, salmon, carp, etc.) for cats, and
strictly speaking a few feeds for all young animals, their presence in the feeds
for monogastric animals seems far from indispensable to everybody. It is possible

to make important savings with the following substitution. (1)

(1) According to Brette : Concurrence entre les diverses sources de proteines dans
1'Alimentation Animale - Aspect Economigue.
(Competition between the various sources of protein in animal feeding = the
economic aspect).
Paper read to the 10th International Zootechnical Congress - 23 july 1971.
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Prix Cost
§F7-ﬁ173737“ Raw materials /g Ta/a(1)
300| 54,01 |{Fish meal 65 1,000 3,00 0,54

replaced by
115| 20,70 |Soya cake 50 0,650 0,75 0,13
55 9,90 |[Bicalcic phosphate 0,150 0,08 0,061
140] 25,21 |Beef suet 0,185 0,26 0,05
7204128,63 |Methionine 98 % 0,015 0,11 0,02
Total 1,000 1,2X.2) 0,21(2)

However, of the 1 350 OOO/metric tons of fish meal consumed by the EEC countries
900 000 to 950 000 are imported. (3) These imports could be avoided by the supple—

mentary utilization of 13 500 to 14 000 kg of methionine, which would, of course, also

involve an increase in the consumption of soya cake (4)

(1) 1 FF = 0.

180044

(2) The prices of the other raw materials remaining constant, substitution remains a

pa,ing proposition as.long as the price of fish meal is above 120 FF/q or 21.60 ua/q

metric.

(3) Import of animal meals, 964 000/tons in 1972 of which it may be estimated that

about 95

% are fish meal.

(4) But, as fish meal 65 % contains roughly 5.3 /> of lysine and soya cake 50 only about

3.2 %, this substitution is not acceptable, unless the formule substituted still

remains sufficiently rich in lysine (see paragraph 13, page iV/35).
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12/ - Methionine gydroxy analogue or MHA

The American industry (1) produces a substance known as "analogue" of methionine
and called Methionine Hydroxy Analogue or MHA (camcium salt). Its molecule differs
very little from that of methionine but is not an animo acid since it does not contain

the radi~al NH2.

METHIONINE

H H H H H H H
| [ [ |1
H—C—S—(C—C(C—C H-C—8—C—-C~—
| | | - | |
B H OB (M) " B & (on) Présenceof}
CAICIUM unper
. Group Group
Amino  Group the form
= Carboxyl Hydroxyl
CooH C00Ca

Molecular weight Molecular weight

~

N.B. The chemical differences have been ringed round.

In the same way as for methionine, the synthesis of NHA produces the two mole-

cular forms : isomere D (Dextrogyre and isomere L (Levogyre).
The American commercial product contains 90 % of active substance.

UTILIZATION BY ANIMALS

This is only possible because the animals transform it into methionine by a series

of complex reactions (2).

(1) Monsanto Company

(2) Which may be cuttlined as follows :
. removal of radicals NH2 of proteins from the feed thanks to diastases(disaminases
. transfer of these radicals into the blood
. reaction between these radicals and the MHA thanks to other diastases (trans-

aminases) to form the methionine.
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Only the coefficient of equivqlence "MHA — METHIONINE" (1) has been discussed
between producers of MHA and of Methionine., We will not enter into this dis-

cusgion and merely quote the two points of view.

POINT OF VIEW OF THE MANUFACTURER OF MHA

MHA, a calcium salt, if it were pure would contain 88 % of MHA

As the commerciam product, if 90 % pure, it contains only :

88 x90% = T9.2 % of active L methionine

As commercial 98 % methionine has 87 % of active L methionine,

/ to replace 1000 g. of methionine 98 we need_87.0 =1 100 g og MHA /
79.2

POINT OF VIEW OF THE MANUFACTURER OF 98 % METHIONINE

MHA, calcium salt, contains 79.2 % of active product

Methionine 98 contains 98 % of active product. .

thus, / to replace 1 000 of methionine 98, we need 98.0 =1 250 g of MHA/
19.2

In practice, in the EEC countries, it is above all methionine 98 % which is
utilised. Any formulator who would use MHA wold be free to incorporate it on the

basis of the equivglence of his choice,

(1) Or the quantity of MHA to be given to an animal to cover 100 g of methionine

requirements, for example.
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13/ - Industrial lysine

As an essential amino acid lysine is very important in animal feeding. Lysine

deficiencies are the cause of retarded growth.

As an industrial raw material lysine has so far been of little importance

in terms of weight unfortunately because of its price.

PRODUCTION

Synthetic lysine is known as"L Lysine monochlorhydrate".

« It is an L Lysine (1) for it is the form L which is the only one utilisible
by animals and which alone has the character of an essential amino acid. The
Isomere D (2) is not utilised by the organism. Natural lysine always has the form L.

. It is a monochlorhydrate lysine, that is to say that the commercial presen-

tation is a lysine salt which contains only 78.4 % of pure lysine. As the purity
of this salt is 97/98 % in the last analysis it contributes only 76 % of pure
lysine. It is therefore extremely important not to confuse in discussions or cal-
culations of cost price :

o The natural lysine of the raw materials with 100 % lysine

. Industrial lysine with 76 % lysine

THE DIFFERENT PROCESSES OF PRODUCTION

a/ - ynthesis by chemical means

ShEEsESoERsEREESmEpEmEEEEsE=

This leads to a mixture of the forms D and L called in chemistry "a racemie",
Obviously, it must then be transformed into L lysine, a supplementary and very

costly operation.

Towards the end of the Sixties, several firms, particularly one in the
Netherlands, were together making about 500-~1000 metric tons year. But it is pro-

bable that the high production costs have led these companies to stop production.

(1) L for Levogyre, a chemical term which means that these substances deviate
polarised light to the left.

(2) D for Dextrogyre, which means in similar fashion that these substances deviate
polarised light to the right.
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b/ - Synthesis by biological or fermentation process

For some years now two Japanese enterprises (1) have been engaged on direct
production of L Lysine with the aid of fermenting bacteria (Corynebacterum glu-
tamicum), which are cultivated by nourishing them with molasses, ammonia, salts
(a source of nitrogen) and mineral substances.

(See the outline of production attached)

Production early in 1972 was estimed at around 10 000 metric tons/year.
It had to be reduced -~ temporarily it would seem — in October 1972 to 200 -
250 tons/&ear to cut down the effects of the pollution caused by the disposal
of the effluents in the sea. In 1973 it is between 16 and 18 000 metric tons
by year. The outlook for 1974 should be more than 5 000 — 7 000 tons/year.
To this amount be added the small production ( 1 000 tons/year) of an American
firme In all, scarcely 20 000 metric tons.year for all animal feeding, leaving
aside possible production in the East bloc courtries, in particular Czechoslovakia

which has at least reached the stage of tests.

USE

a/ - Past_and Present

As we said earlier, the cuantities consumed for animal feeding are small.
For the formulation of the majority of animal feeds, and country to the case of
methionine, it is relatively easy to obtain levels corresponding to reauirements
thanks to the use of protein-rich raw materials in particular : meat meal, soya

44 and 50 cakes (see Table 1 and 2).

Manufacturers have therefore generally done without lysine because of the
abundance of protein sources and the relatively low price of these which gave
the lysine they contained a highly competitive position vis-a-vis industrial
lysine. The use of computers therfore rejected synthetic lysine. Precise cal~
culations by computer in October 1972 have shown that , whereas in 1972 (and 1973)
this lysine cost about 10 FF/kg (1.8 ua/kg) (2), its threshold price varied
according to the formulae from :
7.65 GG/kg, or 1.38 ua/kg (2) in feeds for chickens, piglets and final stage pigs
8.30 FF/kg, or 1.49 ua/kg (2) in feeds for starting chickse
0.15 FF/kg, or 0.03 ua/kg (2) in feeds for chickens at the final stage

5.65 FF/kg, or 1,02 ua/kg (2) in feeds for young starting turkeys, young growing
turkeys and turkeys in the final stage

(1) The AJINOMOTO and KYOWA companies (2) 1 FF = 0.180044 ua.,
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BACTERTA producing LYSINE

(Corynebacterium glutamicum)
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Summing up, the present use of lysine generally comes down to :

« Feeds for all young piglets in which a rate of lysine corresponding
to the requirements could be obtained with the current raw materials, but a
high protein rate, which may nutritionists are hesitant to choose because of
the risk of digestive accidents (diarrhoeas). Furthermore, since it is a matter
for feeds for animals before weaning which consume very little concentrated
nourishment per head, their high price is more radily accepted by breeders
if it is accompanied by safe use.

. Guckling feeds for calves (often called "replacement milks") although
if these are made from powdered skim milk of very good quality, the need to add
lysine may be doubted.

B/ - Potential use

This is very considerable. People often take pleasure in simplify to the
extreme the problem of protein supply by saying that it is easy to replace :

Soya cake by cereals + Lysine + Methionine

BRETTE (op cit) propose the following substitution :
" 1 kg of 50 % soya = 0.950 kg of wheat
0.011 kg of DL Methionine
0.038 kg of L Lysine monochlorhydrate 97 %

In this way, to save 1 million metric tons of soya cake it would suffies to
use :
11 000 tons of Methionine
38 000 tons of Lysine HCL " (1)

(1) Or monochlorhydrate lysine
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Table 1 — LYSINE REQUIREMENTS (1)

Animal species 7> Lysine requirements

Piglet of 8 kg to 25 kg 1,00 / 1,20
Piglet of 12 kg to 25 kg 0,85 / 0,90
Growing piglet, young piglet 25 to 65 kg 0,75 / 0,85
Fattening pig of more than 65 kg 0,65 / 0,70
Chick up to four weeks 1,10 /1,15
Chicken from 4 weeks to slaughter(8 weeks) 1,05

Young Turkey up to 28 days 1,55 /1,60
Turkey in the final stage from 8 to 12 weeks 1,00 /1,15
Young Guinea fowl up to 26 days 1,25 /1,40
Guinea poult from 8 12 weeks 0,75/0,90
Laying hen 0,50/ 0,62
Young hen before laying 0,60/ 0,66

(1) The lysine requirements published by researchers are very variable because they
are calculated in the light of the age of the animals, methods of feeding (ad libitum or
semi ad libitum or restrictive feeding), of the sexes (males, females, or castrated

males), of the nergy levels of the ration, of the btreeds, stocks, etc.

The average Ti.ures shown above are only meant to zive an order of mapgnitude.

They are the result of a compilation by the author based on the data of about a dozen
researches or American, British, French and German research organisations.

Table II - CONTENTS SOME RAW MATERIALS LYSINE

Raw Material /4 Lysine content

"eat

Maize

Barley

Fine wheat bran
Groundnut cake
Cotton cake
Soya 44 cake
Soya 50 cake
Sunflower 43/14
Fish meal 65
Fish meal 72
Meat meal 50

NIV FWNOHHOOOO
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Our calculations lead us to an equation which is practically indentical :
100 kg of 50 soya cake = 95 kg of WHEAT
3.850 kg of Lysine Hel 97 7
1,150 kg of Methionine 98

s

We also have :
100 kg of Soya 50 cake = 05 kg of MAIZE
3.870 kg of Lysine Hel 97 %
1.130 kg of Methionine 98 %

Any economic consideration apart, in the present state of knowledge and in most of
the pig and poultry feeds (which contain about 10 % — 30 % of soya cake), we can
apply one of these two substitutions using only four to 5 kg of soya cake in

100 kg of feed.

Soya 50 cake = Wheat + Lysine + lMethionine
100 kg = 95,000 kg + 3,870 kg + 1,130 kg
/// 4 kg = 3,800 kg + 0,155 kg + 0,045 kg ///

5 kg = 4,750 kg + 0,194 kg + 0,056 kg ;

Trom the eccnomic point of view, taking the following prices (September 1973)

Soya 50 cake 115 FF/q, or 20,71 UA/q (1)
Wheat 52  FF/q, or 9,36 UA/gq (1)
Methionine 7,17 FF/q, or 1,29 UA/q (1)

we deduce from the first equation f that Lysine is not profitable unless its price
doesnot excecd 15 FF/kg approximately (2.70 UA/q). It is evident that at the time
pf the "soya crisis" the latter having reached and exceeded the price of 250 FF/q
(45 UA/q (1) the came calculation would have given for lysine a threatshold price (2
of 49.70 Fi/kz (v 8.95 UA/xe) (1)

The table below shows :

l/ that in May 1972, lysine was too dear, since :@°
Market price 10 FF/kg, or 1.80 UA/kg (1)
Threshold price 7,7 FF/kg or 1,39 UA/kg (1)
| Therefore no substitution was made |}

2/ That in July/August 1973 lysine could very well have been used

(1) 1 F# = 0,180044 UA

(2) cee definition of threshold price at Annex I (page AN/6

A
}
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Calculation of the threshold prices of lysine

M arket price Threshold price
Date =Soya 50 cake Wheat
FF/q | UA/q(1)]FF/q | UA/q(1) | FR/q UA/k(1)] FF/k.| UA/K(1)
May 72 70 12,60 50 9,50 6,50 L,17} 7,71 1,39
July/Augus}250 45,01 | 52 | 9,36 7,17 | 1,29 | 49,70 8,95
(1973)
September 115 45,01 | 52 | 9,3 7,17 | 1,29} 15,11 2,72 |
(1973)
Market price 15 to 20 FF/kg or 2.70 to 3.60 UA/keg (1)
Threshold price nearly 50 FF/kg or 9,50 UA/kg (1)

but production being very much lower than demand

\\\nno substitution was therefore made///

3/ In September 1973

The market price is very close to the threshold price (15 FF/kg or
2.70 UA/kg) (1) but a sharp rice is expected and, in any case demand still being

very much higher than supply, it is impossible to make the substitution.

(1) 1 FF = 0.180044 UA
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The calculations quoted above, obtained on a computer, to ascertain the

threshold prices in October 1972, had made it possible to establish an approximate

balance—sheet of the economies of soya cake following the employment of L Lysine

in a few feeds in the event of its maximum price having been 5 FF/kg, or 0.90 UA/kg(1)

Use of 76%

Reduction in the

Increase in the

Feed Lysine use of soya cake use of cereals pe
o per 100 kg of feed | 100kg of feed
1/ PIGS
Piglet 0,13 3,6 kg 2,6 kg
Young pig 0,17 4,8 v 3,6 "
Fattening pig 0,09 2,6 " 1,9
2/ TABLE CHICKENS
Starting Chicks 0, 11 3,2 kg 3,7 ke
Chicken in the nil (1) nil (1) i1 (1)
finishing stage
3/ TURKEYS
Starting 0,25 6,9 kg 7,9 kg
Growing 0,02 0,6 " o,7"
Finishing 0,14 3,8 v 4,5 "

If we take 3 )5 as the average figure for the soya cake saving, and ELC consump-—

tion having been around 8 million metric tons in 1972, this corresponds to saving

of about 240.000 tons.

(1) 1 FP = 0.180044 UA

(2) We come up against the satisfaction of the THREONINE requirement, which makes it

impossible to carry out this substitution.
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CONCLUSIONS
These are very simple to formulate :

1°/ - It is doubiful whether in the years ahead, and taking into account
the considerable increase in requirements for soya cake, that the latter will
retrun to its prices of May 1972 for example. This being so, the present price
of monochlorhydrate of lysine is very close to its profitability price (1)

2°/ - It is practically no longer price considerations which prevent the

substitution :
Soya 50 cake = Cereals + lysine + methionine

from being made, but the fact that the production of industrial lysine in the

world is already lower than present potential requirements.

3°/ -~ The French company RHONE POULENC is due to launch shortly (before the
end of 1973) a production of 1 300 metric tons/&ear and should shortly decide
also to manufacture on a greater scale (5 000 tons/year).

(1) The threshold price (page III/15 has been defined as being the price beyond
which a raw material is too dear to be chosen by a computer. But at a price
equal to this threshold price it could happen that the computer would use only
ridiculously low percentages (for example, 0.03 % for a cake). It is therefore
~necessary to define a "profitable price" which is the one with in practice

allows the raw materials to be incorporated in percentage which are not negli-
gible. Il is below the threshold price and can be obtained either empirically

or by the method of successive approximations.
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14/ - Tryptophan and Trhronine

We have seen in paragraph (11) concerning methionine that the require~
ments of the majority of animals are higher than the methionine content of
the raw materials currently used in animal feeding. In this way, methionine
is the first limiting factor, or primary limiting factor, and requirements are

covered by adding synthetic methionine.

In paragraph (13) dealing with lysine, we saw that, if it is desired to
reduce by a few points in most of the formulae the rate of incorporation of
soya cake (ipso facto reducing the protein rates) lysine appears as the secon-

dary limiting factor.

This happens in such a way that, similarly, the covering of the require-
ments for this amino acid can be achieved only by adding synthetic lysine. We
have also seen that in a formula, for example the following substitution :

Soya cake ——3 Cereals + Lysine

was impossible because one would not be able to meet the threonine requirements.

In this way threonine appears as the tertiary limiting factor.

In other formulae this part could be played by TLYPTOPHANE,

THEORETICAL POINT OF VIEW

Thus, the covering of the requirements (as they are at present known) for
threonine or tryptophan, in formulae in which the rates of soya cake and of
protein would be further reduced, would only be possible with an addition of
these amino acids.

PRACTICAL POINT OF VIEW

Unfortunately, these two amino acids, which are at present produced for
the pharmaceuticals industry, are not available for animal feeding, both for
reasons of quantitative production and for economic reasons (price levels are
too high (1), Two European firms are studing their industrical production for
animal feeding and the same thing is goind on in the USSR.

(1) Threonine about : 300 FF/kg
Tryptophan about : 130 FF/kg
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In addition, the requirements for these aminio acids are perhaps not very
well known, for according to recent experiménts with table chickens, the animals
receiving rations theroretically short on threonine, are reported not to have
reacted to the supplementing 6f this amino acid, which would seem to create

doubt regarding our knowledge of their requirements.

IN CONCLUSION, the reduction in the rates of proteins by the substitution :

Soya cake
its limits :

either the price of the lysine, the secondary limiting factor

cereals + synthetic amino acids has

or the price and industrial availability of threonine or tryptophane,

( tertiary limiting factors.

2/ —~ The non-protein nitrogenated compounds

Among these urea has been longest used in animal feeding (United States).
In different parts of the world the following ure compounds are being produced
or are under siudy.
. BIURET in South Africa
o Zootechnical BIURET in the United States
. DUIB in Japan
. UREA PHOSPHATE in Istael

DEFINITION :

NON—PROTEIN NITROGENATED COMPOUNDS are raw materials which contain nitrogen
and thus nitrogenated substances but do not contain proteic nitrogen (that is to

say no free amino acids, no polyppetides, no peptides and no proteins).

They contain nitrogen forms which are designated as "non noble" or of

inferior quality in animal nutrition.
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DESTINATION
As we have already pointed out (Chapter III), in practice their use does
not concern (1)
. either the monogastric animals (poultry, pigs, young non-ruminant
animals).
. nor animals with a very developed caecum sometimes called "pseudo

ruminant", (the horse, rabbits).

They are of interest only to the ruminant polygastrics (bovine cattle, sheep
goats, adult or weaned), and not that these do not require amino acids indispen—
sible for their nutrition, but because they possess in their rumen a bacterial

flora which fabricates these for them by synthesis on the basis of ammonia.

UTILIZATION

The very simvlified scheme includes several stages (2)
1¢ — Ingestion by the polygastric animal of a ration containing very
varied nitrogen sources : proteins

(
g polypeptides
E peptides

non-proteic nitrogenated compounds.

2° - Breakdown of the non proteic nitrogenated compounds (and possibly
of a part of the proteins, peptides, etc (3) in the rumen into

ammonia.

3° -~ This ammonia follow several paths :
31/ Utilization by the bacteria, which transform it, by synthesis
into their own bacterial proteins.
32/ Passage of the surplus ammonia into the liver,where it is trans—
formed into urea. Three possible fates are open to this urea :
Hetabolic . evacuation through the kidneys into the urine;
Recycling . nassage into the bloods then return to the rumen through the
intermediary of the saliva;

. passage into the blood, then direct return to the rumen by

NN STN TN TSN TN N

penetration through its wall.

(1) In vractiwe, for research shows that small percentages of urea for example
can be used by the monogastric animals (studies on the goose in particular,
the horses, rabbits, chickens, hen) and make it possible to economise non-
essential nitrogen.

(2) See also the outline diagram

(3) The third part finds its way directly from the rumen into the abomasum
without being attacked hy the bacteria.
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4°—~ Absorption of a considerable part of the bacteria by the protozoaire of the

rumen and passage of the bacteria and protozoaire into the second stomach

or abomasum.

CONDITIONS FOR PROPER UTILIZATION OF THE NON--PROTEIC NITROGENATED COMPQUNDS

a/ Presence in the ration of a source of glucides (energy-producing elements)

easily usable by the bacteria :
in preference starch of wheat, barley or oats,

if not, maize starch, or molasses.

b/ Balance between the non-proteic nitrogen contribution and the proteic ni-

trogen contribution.

In practice, the total ration (and not the concentrated feed) must have a
non~-proteic nitrogen content not in excess of 30 % of the total nitrogen

content.

In addition, and under French law for example (1), the quantities of non~-

proteic nitrogenated compounds may not exceed the following daily doses:

|
! Type pf Polygastric Converted to 100 kg Converted to an animal'
| adult ruminants of live weight weighting 150 kg of |
[ live weight \
: Milking animals 30 g. 150 gt ‘l
{ Animals for slaughter 40 g. 200 g. i
{ )

+ For example, a cow weighting 500 kg should not consume more than 5 kg =
500 g of concentrated feed containing 3 % of non-proteic nitrogenated compound
daily. (On condition, of course, that its fodder ration does not already contain

some of this ).

c/ Supnlementing of the sulphur ration because the bacteria have proteins which

are poor in sulphur:

Sulphur =1 tol
Nitrogen 8 10

(1) According to the Council Directive of 23 November 1970, Article 4, as amended
by the Directive of 28 April 1973, the Mmeber States are authorized by dero-
gation to use on their territory non-proteic nitrogenated compounds for ru-
minants on condition that experiments have that, when incoporated into the

feeds of the animal production.

See at Annex II (pages AN/16 to AN/19)the national laws on urea and the
non-proteic nitrogenated compounds in the Community.
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d/ Supplementing of the ration by various elements (phosphorous) and mineral

oligo-e lements (copper, zinc, cobalt, manganese).

e/ Contribution to the concentrated feed of lucerne meal (acting favourably in
all probability through its mineral constituents (cobalt) and its indispen~

sable amino acids.

f/ Integrity of the liver (absence of lesions), otherwise this organ is incapable
of preventing intoxication of the organism by transforming the surplus ammonia

into urea.

g/ High acidity of the rumen. If the rumen has an alkaline reaxtion, the ammonia

freed can well pass into the blood too quickly, thus provoking intoxication.

h/ Observance of several days'time-limit to enable the bacteria of the rumen to
get used to the extra elements. This rules out over-rapid transition from a
feed WITHOUT to a feed WITH.

21/~-UREA

This is an organic compound with a very simple chemical constitution :
formula Co (NHZ) 2 or CO ™ M It has been used for a very long time now
NH2
as a nitrogenated fertilizer and more recently as a source of nitrogen for animal

feeding.

ANALYTICAL COMPOSITION

In the pure state urea contains 46.6% of nitrogen. For animal feeding,
according to the particular manufacturer, the figure is from 43 to 46 % (urea is
sometimes mixed with anti~binding mineral products which make possible storage in
the factory without mass returns.) It takes the form of meal or small balls of

varying diameter (roughly a ph's head).
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Using the multiplying factor 6.25, which makes it possible to transform by cal
culation a nitrogen content into a protein content (1),urea is characterized

by a great richness in nitrogenated substances (or more exactly in protein

equivglent).
Nitrogen content Equivalent proteic content
% %
44 272,5
45 281,25
46 87,5

Let us take the figure of 275 %. In this way, one kg of urea contributes as much
proteic equivglent (2) as :

e 543 kg of groundnut cake

« 5.6 kg of soya 50 cake

e« 6.25 kg of 44 cake

« 8.0 kg of colza or linseed cake

o 13 to 15 kg of copra or palm kernel cake

« 18 kg of wheat bran

USE IN ANTMAL FEEDING

Economic point of view : It is a raw material characteriwed by a very advanta—

geous cost in relation to other sources of nitrogenated substances, in particular
cake,

In September 1973, in FF/q (in UA/a) (3)

Urea 44 : 45/46 (8.10) Soya 44 cake : 100 (18.00)

Groundnut cake : 105 (18.90) Colza cake : 75/70 (13.50/12.60)

Soya 50 cake : 115 (20.78) Wheat bran : 48 (8.64)

(1) A model prtoein is considered as containing 16% of nitrogen. In this way :

Nitrogen Corresponding protein (or proteic equivqlent)
16 g 100 g
lg 100 g =6,25 g
Xeg L 6,25 X g

(2) This equivglence of course concerns only the nitrogen (or the proteic equiva~-
lent) and none of the other nutritional elements, in particular energy.
Urea does not contribute any energy.

(3) 1 FF = 0.180044 UA.
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Nutrition point of view : its use must conform with the rules previously

mentioned for non-proteic nitrogenated compounds.

« Its advantage derives essentially from its low cost of introduction

. Its drawbacks are :

-~ It is a raw material which is nuappetiging. For this reason the
feed concentrated contain doses which are generally lower than the
legal limits,

- Its nitrogen breaks down rapidly into ammonia, thus involving risks of
toxicity. To avoid these, a certain number of precise conditions
must be supplemented with urea, staggered in time, which is impossible
when the milking cows consume their feed concentrate in the milking

parlour (where they remain the shortest possible time).

- The consumption by a ruminant at the same time

. of fodder (maize silage) enriched with urea
« of concentrated feed with urea
can lead to a total urea intake which is above the limit doses.

In this way, a ruminant weighthing 600 kg can consume :
UREA (g/day)
30 kg of silage at 5 kg or urea

per metric tons 150
5 kg of concentrated feed at 3% of urea 150
Total : 300

whereas the legal French limit dose iSeececese 180 ¢

- Its use demands a high incorporation of cereals. However, since cereals are
costly in the EEC countries, there are many milking cow feeds of low energy

content which contain small quantities of them.

~ A certain reticence on the part of breeders with respect to urea, which is more

or less justified,(unappetizing nature of the feeds — urea equals fertilizer et)
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THE FUTURE OF UREA

In the EEC countries, its present use is restricted (1)

In 1972 : Germany 3,5 to 4 thousand metric tons
(1974 forecast : 10 to 15 thousand metric tons)
France 10 to 12 thousand metric tons
(1974 forecast : 15 000 metric tons)
Italy 1.5 to 2 thousand metric tons
Un.Kingdom 20,000 to 25 000 metric tons

In Belgium, its use was forbidden up to January 1973 (2)

A longside these figures let us quote those of the United States :

1968/69 500,000 metric tons
1971/72 Almost- 750 000 tons corresponding the protein contribution
of 4.5 millioy tons of soya cake (2)

Basing oneself on the numbers of milking cows and of adult cattle fattened
for meat production and on a consumption of 30 g of urea per day and per 100 kg
of live weight, the figure of 2 million 500 000 metric tons per year is obtained
as maximum consumption for the EEC countries. It would seem jhat @

. the considerable increase in the price of cakes,

« the rise in the price of beef and veal in relation to that of cereals,
are two factors which should lead to an increase in the production of meat of
young bovine cattle, and consequently a higher consumption of urea,

. either by breeder farmers producing maize silage (poor in proteins)

which they enrich in nitrogen with a "mineral corrector" generally con—
tributin urea.

. or by the animal feedingstuffs industry.

Unless the latter is not more tempted in the future to use other sources of non-—

proteic nitrogenated compounds, perhaps dearer but more reliable in their use.

In the following pages we look at some of these :

(1) According to OECD statistics. It is very difficult to obtain precise figures
from the producers because of the dual use of urea (fertilizer, animal feeding)

(2) Ministertal order of 13 July 1972 published in the Moniteur Belge of 19 Ja~
nuary 1973.

(3) According to an OECD document.
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As the name indicates (but not the spelling,which could more logically

be "BIUREA"). This is a "double" product of urea, obtained by the concentration

of two urea molecules with the loss of an ammonia molecule,

/NH2 / NH,
co «® L CO\
. L3
\fNH2:-——-_.)NH3+ /NHou NH, - C - NH = C - NH,
o I
L J [ ]
co — Mun? ¢o 9 2
..
NH \
2 NH,
UREA BIURET

Characteristics Chemical

NUTRITIONAL

ECONOMIC

INDUSTRIAL

LEGAL

It is less rich in nitrogen than urea

(40.7% instead of 46.6%)
It has the advantage of liberating its ammonia more
smowly in the first stomach of the animals and the-

refore it is less dangerous than urea.

It is dearer than urea, and its nitrogen is therefore

two times less profitable than that of urea.

There is no production in the EEC and no offers

from abroad (1)

Authorized in the EEC countries since November 1972

Authorized in France since September 1972.

(1) There is production in South Africa by the Company "AFRICAN EXPLOSIVES AND
CHEMICAL INDUSTRIES LIMITED " of JOHANNESBOURG, which sels BIURET particu-
larly in the form of a proteic concentrate "PROSUP 220" with 22% of proteic

equivalent.
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23/ - Zootechnical BIURET or KEDLOR 230

This is the trading name of a product manufactured by the American Company
DOW CHEMICAL and consisting of :

for example

Biuret 65% maximum 66
Urea 11% iaximum
Cyanuric acid ( 21 % maximum ( 26
Triuret ( - E
Water 8
Total : 100
Characteristics
CHEMICAL Nitrogen content 37% (guaranteed minimum 35%)
NUTRITIONAL Like urea, it has the advantage of a slow li-

beration of ammonia by hydrolisis because of

its low solubility.

ECONOMIC The price is high. In 1971 it was offered at
about :
« 200 dollars per metric tons (price per YOO00$H)
. 250 dollars per metric tons (price per 20 t)
or between 110 to 140 FF/q
or 19.80 to 25.20 UA/q (1)
Thus, its nitrogen has two reasons for being
dearer than that of urea.
INDUSTRIAL For the time being, the American company is
reserving all its home production to the re—
quirements of the US market. The future of

this product is therefore unknown for BEurope

LEGAL Authorized by Buropean legislation.

FUTURE
Assuming that American production increase to the extent that there will

be availabilities for the European market, this raw material would be a profi-
table proposition because :
» of the high price of cakes

« of its technical characteristics.

(1) 1 FP = 0.180044
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24/ - DUIB or Di Urea Iso Butane or Di Uredo Butane (1)

This product is obtained by the reaction, followed by condensation between

Isobutyraldehyde and urea in the presence of an acid playing the role of catalyst.

MANUFACTURER : The Japanese Company"MITSUBISHI CHEMICAL INDUSTRIES LIMITED"

Characteristics

CHEMICAL The commercial product contains :
. 98.94 % of DULB
. 0.64 % of UREA
. 0.57 % of BIURET
« 32 % of NITROGEN (30% minimum guaranteed)

NUTRITIONAL It has less drawbacks than urea because :

o it is perfectly well accepted by the ani-
mals at 3 or 4 %.

o it is less towic than urea.

« in the rumen it becomes transformed into
urea and then into ammonia, more slowly
than urea into ammonia by hydrolysis, and
this because of its low solubility. For
the bacteria of the rumen it necessitates
a shorter adaptation time (10/15 days)
than for biuret (10/25 days)

ECONOMIC The price is high, at present about 135 -
140 FF/f (24.3 to 25/20 UA/q ) (2)
Its nitrogen has therefore two reasons to

be dearer than that of urea.

INDUSTRIAL The quantities offered for Europe are at
present very limited : 5000 metric tons
year(Japanese production in 1973 : 24.000t
Forecast for 1974 about 50,000 t/year.

LEGAL Authorized by European legislation.

FUTURE
Very promising despite its high price.

Of all the analogue of urea it would seem to be one of the most interes--

ting because of its nutritional charaxteristics.

(1) Also called IBDU or Iso Butylene Di urea
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25/ — PHOSPHATE OF UREA

A compound made up essentially of molecule of urea and one molecule of

phosphoric acid.

MANUFACTURERS : The Israel Company "CHEMICALS AND PHOSPHATES"
The British Company "IMPERIAL CHEMICAL INDUSTRIESY

Characteristics
CHEMICAL

NUTRITIONAL

ECONOMIC

INDUSTRIAL

LEGAL

FUTURE

. - — — ™y
Formula : NH2 Co NH2 H3 204

It contains :

. Phosphorous 18/19 %
o Nitrogen 16/17 %
. Proteic equivelent 100/106 %

Because of its sourness, it conferrs a certain acidity
(reduction of the PH (1) from 7 to 6) to the environment
of the rumen, and this slows down the passage of the
ammonia into the blood and therefore diminishes the
toxicity of the urea.
It can be used jointly with urea and exercise a retarding
effect on the latter. In this way, the following mixture
can be given :

. one part of urea coming from the phosphate for 3 or

4 parts of pure urea.

Its high price (about 125/130 FF/q,i.e. 22.50 to 23.40
UA/q (2) and its low rate of nitrogen mean that its in-

troduction cost is high in relation to that of urea.

The production capacity of the plants is still relatively
low about 400 to 500 metric tons/month in 1973 (perhaps
700/800 tons/month in 1974).

Authorized by Buropean legislation.

Very interesting from the nutritional point of view, but its low nitrogen

content could handicap it from the economic angle in relation to DUIB for

example, or zootechnical BIURET,

(1) PH, initials of hydrogen pressure the traditional chemical measurement of

acidity.
(2) 1 FF = 0.180044 UA.
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26/ - Ammoniacal salts or salts of ammonium

These are the salts resulting from the reaction of an acid on the ammoniacal
basis NH4OH. They have the advantage that they break down into ammonia less

rapidly than does urea.

Ammonium sulphate

This is profitable by reason of its sulphur contribution, but it is unappe-
tizing and the results obtained on animals are generally no higher than those with

urea. It could be utilized in association with urea.

Phosphate of ammonium or triammoniacal phosphate ENH4) PO4]

This has the advantage :

. of being a source of phosphorus

« of liberating its ammonia even more slowly than the above

The drawbacks

. it is unappetizing
. it is often less effective than urea as a source of nitrogen
. it contains little nitrogen : 28/29 %

——

Monoammoniacal phosphate [thH4) H, PO4/’J

. unappetizing

. very poor in nitrogen : 12 % 4 times less than urea.

This is much more a source of phophorus (2?%) than of nitrogen. In this way
in order to contribute to a milking cow feed 0.50% of phosphorus, for example,

one could use (provided that it is well taken by the animals) :

2 % of monoammoniacal phosphate, which will contribute only 0.24% of nitrogen.
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3/ - THE SOURCES OF PROTEINS SYNTHESIZED BY UNICELLULAR ORGANISMS.

Whereas the non-proteic nitrogenated compounds were products of chemical
synthesis, the unicellular organisms are products of biochemical synthesis. For

nutritionists the difference is negligible. (1)

The organisme most widely used are the yeasts. This is no innovation. For
a very long time animal feeding has been using yeasts, moreover in very varied
proportions. Thus, in the period prior to about 1955, ignorance both of the
real amino acid requirements of poultry for meat production and of the amino acid
content of the raw materials, and the absence of soya cake on the markets of the
West, led the nmutritionists to compose formulae by multiplying the sources of
quality proteins, lactic casein, dry lactoserum, dry skimmed milk, yeast,fish and
meat meals, and to consider that the animals had a speocific requirement for
"animal"™ meals (2). We have learnt since then that this is not the case (3). The
animals need proteins and their amino acids as nergy from wherever they come.
However, this may be, the animal feedingstuffs industry in the years 1945/55 had

two categories of yeasts at its disposal.

a/ - Salvage yeasts, that is to say yeasts utilized in the processing

industries : breadmaking yeasts
brewery yeasts
( distillery yeasts (sugar beet alcohol)

(1) It has been seen, moreover, a propos of lysine that htis amino acid could be

produced equally well by chemical synthesis or by biosynthesis.

(é) Although yeast belong to the vegetable kingdom (mocromushrooms) it was
current at that period to differentiate, the sources of proteins into "vege-
table" (generally poor in lysine) and "animal" in which the yeasts were inclu-

ded because of their richness in essential amino acids.

(3) It is only honest to point out that certain nutritionists or certain producers
of ish meals notably continue to affirm with supporting proof that tiese
animal meals contain unknown growth factors which render their use indispen=-

sible for monogastric animals.
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B/ - Cultivated yeasts : Yeasts are "cultivated", "raised", or

"nourished" on industrial liquids which are :

. either unusable in animal feeding

« or difficult to use because of their liquidity

Examples :

. liquid lactoserum Lactic yeasts

. wood fibre attacking juice for
the manufacture of paper pulp
by sulphite washings

wood yeasts
= cellulose yeasts

» residuary liquor from sugarbeet Torula Utilis yeasts

oto. wash yeasts

After about 1955, the use of yeasts began to decline because its price (2)
was no longer competitive with soya cake possibly supplemented by methionine.
At present its use is extremely limited, and its production also {Buropean
production estimated at 30 000 t/& of which 16 000 to 18 000 for France and

Germany) .

In addition, anti=-pollution problems arise for the industries. A french
paper pulp factory which used to produce about 2 300 metric tons/year of wood
yeast per month, stopped production in June 1973 because of the exaggerated
financial burden which the measures to be taken against pollution would have

represented.

(1) It must be pointed out that there is a zreat analogy with the breeding of
bovine cattle. The bovine animal which eats fodder unconsumable by man and
whose products we eat (meat, milk) serves as a "relay" between the vegetable
kingdom (pasture, grass, hays, silage, root crops etc. and man.

The cultivated yeast which consumes liquids unusable by the feeding industry
serves as a "relay" for example between the sulphite and this animal feeding
industry.

(2) In May 1972 approximate prices in France :

. Soya cake with 50% of crude protein : 70 FF/q or 12.60 UA/q

. Wood yeast with 50% of crude protein: 110FF/q or 19.80 UA/q

. Distillery yeast with 38/40% of crude protein: 86FF/q or -15:48 UA/q
. Distillery yeast with 42% crude protein: 98FF/q or 17.64 UA/q
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31/ — YEASTS ON ALKANES (1) (2)

Numerous countries have been studying for several years the production of
yeasts on petroleum substrats : France, Great Britain, Japan, the East block
countries in pmeticular Czechoslvakia, U3ZSR, the United States, Swizerland, ete.
The most advanced project for the production of yeast for animal feeding (3)
is that of the British company BRITISH PETROLEUM and of its French subsidiary
the SQOCIETE DES PETROLES BP.

Why make this call on yeasts 7 Because these organisms have extremely high
growth rates corresponding to generation times of the order of 1 hour and con-
sequently, 100 or 1000 times faster than those of plants or the higher animals(4).
In this way, the production of proteic materials is remskable in its yield. The

weight of cellular matter doubles in 3 or 4 hours. (5)

TABLE 5
T 1
t Living organisms Weight (kg) of living matter produced daily
[ by 100 kg of living matter !
}
: Yeast 2 000 to 2 400 ;
| Chicken 4 i
! Pig 0,4 !
1 Ox 0,1 \
L {

(1) The alkanes are hydrocarbones or straight chain paraffins. This term, chosen
by the technician is more precise and less sinister than that of petroleum
yeast which we exclude. It is evident that the presence of this latter word
on the labels of feeds for poultry or pigs could shock journalists and con—

sumer associations.

(2) The term'petroleum proteins ' is to be completely rejected :
. on the one hand, because yeast on alkane is no more a protein than is
fish meal. It contains only 60 to 70% approximately of this product.
. On the other hand, because it permits the supposition that petrol con-
tains proteins which it is sufficient to extract like o0il from a seed .
(3) Yeast, which is a noble protein, rich in essential amino acids would be a very
good arm in the struggle against proteic hunger in the developing countries
whose inhabitants mainly consume glucides (cereals,manioc, etc.)
(4) Professor J.C. SEMEZ - Place et Potentiel des levures cultivées sur Alcanes
Symposium at Aix—on-Prevocen - February 1973.
(5) According to Mr. Pasero - Sté Frangaise de Petrole BP — Conference in Dec., 1967.
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a/- PRESENT ACHIEVEMENTS : The Alkene yeast of the BP company (1)

The research undertaken by the Société BP at Lavera (near Marseilles,France)
with the help of the team of Professor SENEZ of the Bacterial Chemistry Laboratory
of the CNERS, began in 1959. Initially, it was a question of solving an industrial
problem. As it was known since 1890 that yeasts can develop in hydrocarbons,
thought was given to them for deparaffining these hydrocarbons. It was only later

tha the idea occured of using the products obtained for animal feeding.

The team established that the yeaéts (special selected stocks) placed in an
aqueous milieu containing the elelents necessary for their growth, were capable
of assimilating these elements, including the carbon and the hydrogen of the
alkanes and proliferating with extreme rapidity (2). Then it was decided to

make use of two distinct ideas leading to the production of yeasts by two processes

French process from Lavera (Bouches~du-Rhéne, France). This consists

"of cultivating yeasts on the basis of a traditional petroleum fraction ( in this
particular case alkane). These yeasts then select the paraffins that they
metabolize. (2)

British process from Grangemouth (Scotland, Great Britain) This consists of

first separating the paraffins by an appropriate refining treatment, and then

giving them as a feed to the yeasts, which consume them completely. (2)
Thus, in the French process, the yeasts are nourished with paraffins gas-—oil.
In the British process they are nourished with paraffins of gas-—oil.

It can be said in both cases that the yeasts feed on paraffins and not really

on petroleum.

POTENTIAL PRODUCTION

After having installed a large pilot unit which was to produce 500 kg per
day at Lavera in 1963, the following outputs were planned for 1971 (2).
. Cap Lavera plant : 16 000 to 20 000 t/year
. Grangmouth plant : 4 000 t

Should the results live up to hopes, the Société B.P. envisaged building
other plants in Western Europe.
Present outputs are (April 1973) :
. 3 000 to 3 500 t/y for the Grangemouth plant
. 6 500 to 6 600 t/y for the Lavera plant (25 t/day)

(1) Marketing in France under the name of TOPRINA

(2) According to TOPRINA Proteine B:P. = La Documentation Agricole — France
Special n® June 1971,
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USE IN ANTMAL FEEDING

Numerous experiments have been carried out, either on behalf of the BP Com-
pany (1) or in association between it and a leading cattle feed manufacturers

particularly in France.

. on Chicken (2) Rate of yeasts used . Zero — T.5% — 10% ~ 15 %
« 10% then 7.5% (at 5 weeks)

« 15% then 10% (at 5 weeks)

comparitively to the soya/fish diets and possibly

Torula yeasts.

=mmmmmmoeen

. on laying hens (2) Rate of yeasts utilized zero — 10 % = 20 %

. on breeding hens (2) or laying hens previously inseminated artificially

. on pigs (3)( Sows Rate of yeast . zero = 10 %
E under the
( mother " noon . Zero -~ 15 %
( Pattening pigs " "noon . Zero = 7.5 % - 15 %

Without entering into the details of the statistical conclusions of these numerous
experiments, we may say ;
1°/ - that the rates utilized were :
. either relatively low 7,5 - 10% could cuite well be chosen for
feeds of commercial type.
. or higher (15 to 20%) than those utilizable in practice, but intended
to bring out the effects which may result from incorporating too

much in practical conditions (3)

2°/— that at these rates, practical or excessive, the performances of the
animals on the whole have been comparable with those of the check sample
lots which did not receive the BP proteic concentrate but traditional

proteic concentrates.

(1) By the private Netherlands Research Institute ILOB Wageningen Netherlands.

(2) Concentré Protéique cultuvé sur gas—o0il - Son utilisation dans 1'alimentation
des volailles by B.J. Van Weerden et al. 8th International Nutrition congress
Prague, September 1969;

(3) Concentré Protéique cultivé sur gas—oil - Son utilisation dans 1'alimentation
des Porcs by P. Van der Wal et al. 8th. Inbernational Nutrition Congress
Prague, September 1969.
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Comparative composition of the YEASTS

a/ - Fodder analysis

i Alkane yeast

(1) Soya cakeéSunflower Fish meal
Composition % i AFrench Sco;ctlsh 500 42/14 65
L (2) () ()
Humidity 8,0 3,0 = 7,0 10 10 8
Crude protein
(i:ttrogen x 6.25)
p.cent of dry matter L6870/ [60 - €/ 54,5 46,6 70,7 i
p. % of crude product 162,6-64,4/ /57 = 59/ 49,0 42,0 65,0
Lipides after hydrolysis |/1.5=2.5/| /8.=10/ 1,0 2,0 7,0
Mineral substances(ash) 7,9 6,0 6,0 6,0 15,0
Phosphorus 1,5 1,6 0,60 1,20 2,50
Calcium 0,3 0,01 0,25 0,25 4,50
Digstibility coefficient
)
with chlorhydric pepsin 80 min. { 80 min, - - -
4 L3
i

b/- Amino acid contents

(in g per 16 g of ni

trogen or 100 o

-

_of protein

— : -
X VT, de T. de Fo de
Amino acids —Levures g Aleanes (.. Soja Tournesol Poisson
Frangaise | Ecossaise 42/14
L G (1) (2) (1)
Arginine 5,0 5y1 TyT 8,5 5,0
roet ) B N 1,55 1,0/
Histidine 2,1 2,1 2,4 2,5 2,2
Isoleucine 543 51 54 4,6 4,
Leucine 7,8 7,4 Ty T 6,4 1,3
}Lysine ’7,8 744 6,5 3,6 Z;Z]
‘Methionine 1,6 1,8 1,4 251 ’
0
Phenylalanine 4,8 4,3 541 4,8 4’2
Threonine 5,4 4,9 4,0 3,6 i ‘1’"2
Tryptophane 1,3 1,4 1,5 152 ; 2’9
Tyrosine 4,0 3,6 2,7 2,8 i ’
Valine 5,9 5,8 5,0 5,7 z 5,2

(1) According to C.E Shacklay — Sté BRISISH PETROLEUM
the Sté A.E.C. - COMMENTRY (

(2) Document n°® 111 of

FRANCE)

PROTEINS Ltd PIG INTERNAT

IONAL 1975
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Thus, there is no>major technical problem for the incorporation on alkane
yeasts for cattle feed manufacturers at rates of 5 to 10 %. For higher rates

the hypothesis of the responsibility of an imbalance Lysine (too high ratio)
arginine
in the animals has been evoked provoking more liquid dejections than are normal(l)

It would seem in reality that the responsible factor is more likely to be po-

tassium,

THE ECONOMIC PROBLEM

Although there is no technical problem for the animal feed manufacturer,
there is a serious economic obstacle to the use of the alkane yeasts of the B.P.
Company. During the years preceding the placing on the market of TOPRINA, and
according to the statements of several members of that Company raw material was
to be sold at a price competitive with that of other protein sources (in parti-
cular fish meals, soya cake, other yeasts). However, the prices September 1973

are as follows : (2)

. Soya 50 cake 115 FF/q or 20.71 UA/q ( 1FF/q =
. Soya 44 cake 100 FF/q or 18.00 UA/q E 0.180044 UA
. Cellulose or wood yeast 115/120 FF/q or 20.71/21/61 UQ/q (

. Alkane)yeast, quality S (poor in iron, specially produced for slaughter
calves

quality L ( current)
Thus, for reasons which depend,

. either on the increase in production costs, which have finally become
very much higher than foressen,

. or on the small size of present production, the Société BP seems to have
ceased proposing TOPRINA as a product for monogastric animals (pigs and
poultry) and is presenting it solely as a substitute for skimmed milk
powder and destining it for the manufacture of lacto replacers, or com—
pound suckling feeds for battery calves for slaughter or for breeding

calves, future reproducers or future producers of bovine meat.
A

(1) This is grave problem for "industrial" breeding, whether on the ground (wood
chip litter) or is battery (solid dejection cleaning chain)

(2) We deliberately put aside fish meal whose present price is abmormally high.
( 230/235 FF/q for the 65 type for example; or 41.41 to 42.31 UA/q) because
of : . the lasting stoppage of fishing off PERU

. the aftermath of the soya crisis

Obviously, it may be said that at present (September 1973) the price of BP
yeast is almost competitive with that of fish meal but :

. the price of BP yeast was fimed before the soya crisis

. fish meal also has a price at presant (Sep. 1973) not competitive with

that of soya cake.
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From this angle obviously, and taking into account the high price of skimmed
milk powder (September 1973 : 222 FF/q approximately, that is to say : 367 FF/q less

denaturing premium 145 FF/q) the price of TOPRINA recovers a certain competitiveness.
B/ - THE PROJECTS

It is very difficult to obtain precise information on this subject. (2)
£2=§§5E2§ Two petrol companies, after joint technical study -ith a professional
research institute are at present working a small pilot plant producing
200 kg/day and plan for the future (3 years the construction of a
factory for 30 000 to 100 000 t/year.

They have undertaken toxicoligical and nutritional tests with the French
National Agrouomic Institute pending the time when they will ask imporiant

manufacturers of feeds to carry out experiments.

In JAPAN Three undertakings are reported to be interested. (3). Two plants were

initially planned for 1974 with a total capacity of 180 000 metric tons

by year (120 000 t/y + 60 000 t/y). The latter was to have achieved

250 000 to 300 000 t/year towards 1976/1977, but it would seem that the
Japanese consumer organizations have succeeded, in the name of an anti-pol-
lution campaign, in exerting pressure to have these projects =lopped. In
any case, Japanese requirements for alkane yeasts, according to the
technician of one of these companies, are estimated at 10 million metric
tons per year, so that any possible Japanese production would be more

than absorbed by the internal market for many years to come.

£2=§2§=Eé5 Three undertaking are interested, one of them exclusively for human nu-—

trition. One plant already existing could be enlarged, and another pro-
ject envisages/
. towards 1974, the creation of a unit to produce 10 000 to 15 000 t/y.
. towards 1976-=77 its extension to about 190 000 t/y.

S==z==== Three en'erprises are interested because of the proximity of Lybian crude
petroleum., The ENI company is planning the installation (July 1973) in
Sardinia, at Sarroch, in the Provence of Cagliari of a factory to pro-
ducer 100 000 t/y on the basis of the production of normal paraffins by

the Sara Chemica Company.

(1) 1 FF = 0.80044 UA
(2) The above information largely comes from the Directorate for Agriculture of OECD.
(3) One of which with the Societe BP patent.
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The company LIQUICHIMICA S.P.A. is in the process of building near Reggio
Calabria a plant for a production of 100 000 t/y on LIQUIPRON, or protein con-

centrate.

¢/ - DISCUSSION ON THE FUTURE OF ALKANE YEASTS

It is evident that,
« on the one hand the rising living standards of the Western countries are
leading them incrasingly to consume animal products, thus necessiting ever

greater output of cattlefeeds and therefore of protein-rich raw material.

. on the other hand, numerous countries of the THIRD WORLD have high protein

requirements for human consumption.

For the short term future and as regards animal feeding, very restrictively
the present price levels do not permit their generalized use for the monogastric

animals. Perhaps the play of competition will make it possible to bring htem down.
It is however, evident that in the longer term, the production of yeasts of
alkanes like that of similar products, such as bacteria meal, could constitute,

among others, an a source of indispensible protein.

D/ —~ INCIDENCE ON THIS PRODUCTION OF THE RECENT SITUATION OF THE PETROLEUM MARKET

The Directors of the Ste des Petroles BP (1) do not believe that the eventua-
lity of a limitation of supplies and the considerable rise in crude petroleum
prices are likely to have a serious influence on the pursuit of their production
prograrme, "There is no problem of raw material availability since the paraffin
used for the production of proteins is a residue from the refining of petrol.
However, even in the case of a very appreciable reduction of supplies of crude,
there will remain sufficient paraffin for an industrial production of protein.

" As t0 the cost of the n ergy necessary for this production, this should not pena-

lise this sector more than others, such as soya, maize, fish cake etc."

(1) PROTEINES de PETROLE : Le programme continue = Le FIGARO 2/3 February 1974.
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32/ - Bacteria meals

For several years a British company has been studying the possibility of
producing a bacteria meal from natural gas by biosynthesis. The principle, as
in the case of alkane yeasts, consists of cultivating a living organism of the
vegetable kingdom on methano (alcohol) obtained from the methame gas CH4.

MODE OF PRODUCTION

The mode of production in very broad outline, consists of injecting vats
containing methanol into fermentation oxygen and mutritive mineral oligoelements.
A suspension of bacteria is then extracted and coagulated by chemical treatment,
eentrifuged and dried by pulverisation (SPRAY process). The great advantage of
this technique is that it is continuous and uses methane, which is a very elementary

source of carbon and can be the cheapest substratum.

QUANTITATIVE PRODUCTION

in 1972 : 15t/year
in September 1973, probably 1000 t/y (forecasts at the end of Dec. 1972)
in 1976, if everything goes well : 100 000 t/year.

COMPOSITION

See Table attached.

This meal is charaterised by a protein weight (about 80 %) and a rate of sul-
phureted amino acids (methionine and cystine which is definitely higher than that
of the alkane yeasts. On the other hand the Lysine contents are comparable.
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The comparative composition

of the meals of hacteria and of alkane yeasts

Hutritive elements Dacteria Alkanc yeast ‘ (9?
(in rercentage of the orude nrod. ) Eeal S Freach Poottish g
Humidity 5 8,0 3,0 - 7,0
Crude »rotein (nitrogen * 6.25 [18,97 62,6 - 64,4 57 - 59
Average - [6.57 [ 7

Linids (Fats) 7,0 1,5 = 2,5 8 - 10
Crude cellulose inférieure a 0,05 - -
Clucides 342 - -
Mineral substances (ashes) 8,2 759 6,0
of which ( Phosnhorus 2,75 1,5 1,6

( Calotun 0,13 0,3 0,01

} Iron moins de 10 pom - -

( Sodium 0,16 - -

( 2otassium H3 - -
Arginine 346 352 3,0
Cystine 0,5 0,7 0,6
Histidine 1,4 1,3 1,2
Isoleucine 3,2 3,2 3,0
Leucine 4,9 4,7 4,3
Lysine 4,5 4,7 4,3
Methionine /27 1,1 1,0
iethionine + Cvetine 1,8 1,6
Phenylalanine 2,7 27 2y5
Threonine 3,2 3,1 2,8
Tryotophane 0,7 0,9 0,8
Tvrosine 2,4 2,3 2,1
Valine 3,9 397 3,4

(1) Averase of several samnles of meal nroduced by the same bacteria.
change as the research carried out by this comneny Drogresses,
(2) According to HYDROCARBON FERMENTATION - New source of Protein

C. A, SHACKLADY -~ Pigs International - July 1973.

This composition could




1V/69

UTILISATION IN ANTIMAI, FEEDING

Experiments have been carried out, in particular by a Scottish research
scientist (1) with two sources of bacteria (with 56 % and 62 % of protein only)
to ascertain the nutritional value of these stocks in the feeding of chickens.

He compares the following diet :

Components % n® 1 n° 2 n° 3
Maize 60,7 65.6 75.6
Soya cake 32.0 17.0 17.0
Bacteria - 10.0 -
Dry lactoserum 3.0 3.0 3.0
DL Methionine 0.16 0.10 0.10

Vitamine
Minerals J.8.p. 100 ge.S.p. 100 g.S.p. 100
Crude protein % 20,6 20,4 15,5

The results show that direct number 2 gave :
. performances comparable to those of diet n°l (reference)

. performances higher than those of diet n°3 (hyper-nitrogenated)

"The results of growth, of the consumption index (2) and of nitrogenated retention
suggest that the bacteria utilising methane are potential sources of proteins

useful for monogastric animall.

CONCLUSION

This production therefore seems promising. Of course, in the actual state of
the studies published, it would be premature to draw a positive conclusion regar-
ding the long-term innocuousness of this raw material in the feeding of poultry

and pigs.

(1) J.P.F. D'MELLO "The use of Methane ~ utilising bacteria as a source of Pro-
tein for young chicks" British Poultry Science, 1973, 14 291-301

(2) Weight of concentrated feed necessary to produce 1 kg of increase in the live

weight of the animal. Also known as "conversion factor'.
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4/ MISCELLANEOUS PRODUCTS

41/ - The juice of concentrated green fodders (or leaves)

Several green fodders are used in animal feeding after dehydrated, in
particular lucerne and fodder maize (and also fodder sorghum). The following is

the approximate composition of dehudrated lucerne.

. Humidity 12 %
. Protein 16/20 5 (1)
. Cellulose 22/28 4 (1)

The simple figures show that dehydrated lucerne,
. is avery important source of protein (comparable to an oil seed cake of the

poor type such as copra or palm kernel)

« is very rich in cellulose and this is its major drawback. This richness in

cellulose and consequently relative poverty in energy destines dehydrated

lucerne above all for ruminant polygastric animals, horses and goats and
accessorily for laying hens and adult pigs
. exceptionaly for other monogastric animals, in particular table

poultry and fattening pigs.

The idea therefore occurred of concentrating the lucerne into proteins in
order to improvish it in fibrous elements and thus to obtain a much more noble

product.

PRODUCTION

Research work has been carried out in Great Britain, the United States,
Belgium, Hungary (2), Israel, France (in particular by lucerne dehydration coope—
rative comnanies and by a company :-anufacturing extracts of xanthothylles for
animal feeding). In the United States, the research centre of the United States
Department of Agriculture at Albany has studied this problem and lodged a State
patent. A US citizen has exploited this patent. Previously he exported dehydrated
lucerne to Japan, Central America and South America but he thought that it would
be more justified, in view of the high freight costs, to rid the lucerne cellulose
ballast.

(l) This composition varies with the age of the plant at the time of cutting and
more precisely with the relative percentage of leaves and stalks. Toung lucerne
cut in the spring are rather rich in protein and poor in cellulose. Lucernes of
the third or fourth cutting have the inverse composition.

(2) Produits concentrés a base de plantes vertes a haut pouvoir biologique en tant
que sources potentielles de proteines et de matiéres nutritives".
J. HOLLO and L. KOCH -~ 1969.
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HIGHLY SIMPLIFIED OUTLINE OF MANUFACTURE

Grass juice «———— Floculation by heat

Fresh lucerne ——) Pressage Drying(Hatmaker dryer)

By product or‘cake
with 17% of crude protein Concentr?fed grass juice
1)

In this way we get two raw materials :
« concentrated grass juice a noble product intended for the monogasiric
animals.
. the by-product rich in cellulose, or cake perfectly usable by the poly-

gastric animals (or by rabbits).

In a report on the latest situation, which constitutes both a bibliographical
review and an account of personal work R. FERRANDO (2) who publishes the attached

outline of preparation writes :

" With a French production of about 400 000 metric tons of dry lucerne, or in round
figures, 2 600 000 tons of fresh. lucerne, we can obtain, in addition to the usual
dry fodder, nearly 30 000 tons of a proteic concentrate containing from 40 to more
than 50 % of MPB, a figure which can even attain and exceed 60% after decoloration
of the precipitate.

However,we estimate that the artificial fodders harvested in France alone, if
treated according to the method we employed, would make it possible to obtain
200 000 tons of proteic concentrate of grass containing on the average 40-5q% of
protides. In this way, at least the same quantity of soya cake would be saved.
The import price of these cakes represente a value of about 185 million units of
account (1970). However, one cannot prejudge other possible economies of imported

products at the level of the preparation of complets feeds from pressure residues'",

CONCLUSION _

To our knowledge, there does not yet exist any industrial production of con-—
centrated lucerne juice or of proteic concentrate of lucerne. Doubtless, the
facility with which dehydrated lucerne sells in the EEC countries in its natural
state is hardly likely to be an incentive to industrialists to make costly in—

vestments.

(1) The American product is sold under the name of X PRO

(2) Les Proteines extraites des herbes et des feuilles. R. FERRAND) — Annales de
Nutrition et de 1l'Alimentation - 1970,24 n°6, 145-166.
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Traditiona
dehydration ———> 100 %z of fresh —————} Classic dehydrations > 17-19 v 100 S
treatment lucerne containing Crushing and cubing 18. 4 100 MPB

29,5:. Cellulose

liew treatment ——— lore or less fine crushing
following by more or less
comvlete extration by vressure

Crude lucerne juice Lucerne residue or cake
66.T7 kg per 100 kg 30-32 kg per 100 kg of
(cf. 1IB) lucerne
Precipitation Dessification
Separation by Residu or cake ———> Content of this residuc 12,2 %o
doetina of dry lucerne 17 per 100 (%) ¥¥B 32-37 p. 100{%)
Hashing |
- Cellulose.
This protein content may ue redu
I It ced by finer grinding permitting
Ivucerne serum a more complete extraction of the
£2-91 ».100 (%) o? the fresh oroteic juices.
crude juice 1.6-1.8 » 100 concentrate 9-18 » 100
of 1¥g per 100 kL h¥
l Pulverisation
“ogsible nroduction &.8-15,3,0f the fresh
of wveasts of antiviotics concentrate and 1.4-1.6
or direct consumption vy the fresn lucerne

L ooigcs, ete.

iie.3., Under certoain conditions — the logt cuts - direct opulverisation of the total lucerne juice
is mossible. In this case we ovtoin 6 % of dry nowder, i.e. a yield of 7.1 with the
£
L

g
juice of the first cut the presence of sugars makes pulverisation more difficult caramel
forns.

(%) According to the tiwe of the lucernc harvest : always wefore flowering, but first second

or last cut. ‘he last cut is less rich in nroteins and in glucides.

fige le= Outline of the »reparation of protein concentrates from lucerne,
green fodders or leaves (The vields indicated here are based on
the treatment of lucerne of average value.

REFCIRENCE:

LS PROTITNGES HITRAITHS DES HuRBhs BT DES fAUILLES
R. #ERRAIIDO - Annales de lg Hutrition et de 1'Alimentation — 1970,24 n®5,145,166



®)

IV/73

42/ - "Rough" fodders treated chemically.

There are a great number of '"rough" fodders, i.e. fodders rich in cellulosic
substances and whose use is very limited or even non-existant because of this in

concentrated feeds, in view of their very low energy value : Example :

. maize cobs cellulose content % 30/33
. wheat straw 35/40
. rice straw 33/35
. sorghum stalks 30/40
. sugar cane stalks 45/47
. Sugar caneheads 30

Chemical treatments can be used to "delignify" these fodders and also increase
their digestibility. Delignifying agents which are know in the various processes
for the manufacture of paper pulp are used. The first studies go back to 1921 in

Germany and a comparative study (1) has been carried out in a laboratory :

+ with the raw materials mentioned above
. with the following agents :
. Sodium sulphate Nazs
o Sodium sulphide Na232 03
. Caustic soda Na OH
. Sodium carbonate
. 50% caustic soda and 50% sodium carbonate
. Bleshing powder (2)

« Oxygenated water H

202

(1) Suresh GHANDRA et al "A study of various chemical treatments to remove lignin
from roughages and increase their digestibility" - The Journal of Agricultural
Science, August 1971, 77, part 1 11-17

(2) Bleaching powder in the original text without any other detail or any corres-

ponding scientific name.
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. At rates varying from O to 12 and 15 %.

The deligniying agents are dissolved in small quantities of water which then

gerve to moisten the fodder.

RESULTS

. Caustic soda been seen to be the most effective agent

: at 10% the

lignin content of the maize cobs was reduced by 26% and the digesti-

bility of the dry matter in the rument increased by 100 %.

« The bleaching powder (2) is equally effective but must be discarded

for the residual chloride inhibits mircobial disgestion in the rumen.

The fodders treated whose initial digestibilities were very different

acquire a comparable digestibility after treatment with 4% or more

of soda.

COMPARATIVE TABLE OF THE DIGESTIBILITY OF DRY MATTER IN THE RUMEN (1)

Contribution of soda %
Fodder 5 ¥ 33 V6.7 ' 10
1 L i
Méize cobs 46 { 66 { 8 ! 93
Wheat straw 51 : 67 : 80 : 89
Rice straw 57 | 69 i 82 I 89
Sorghum stalk 58 : 68 | 83 : 87
Sugar cane heads 56 : 65 : 78 ; 86
i

(1) According to S. CHANDRA — op cit

(2) Bleaching powder in the original text without any other detail nor any corres~

ponding scientific name.
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the residual quantities of soda in the fodder treated increase rapidly

with the quantity of soda utilised.

Soda treatment

(g/100 g of fodder)

Maize cobs Wheat straw

from O to 2 ( in percent of the soda added)
from O to 2 from O to 2 from O to 2

from 3 to 6 from 3 to 12 from 8 to 24
from 8 to 15 from 21 to 32 from 36 to 40

N . B i B

e o o o ow wan] FH o ar -

This residual quantity falls off very slightly with time :

for example :

after 5 minutes 23 and 32 %
after 30 minutes 22 and 30 %
after 1 hour 20 and 29 %
after 8 hours 19 and 27 %

CONCLUSION

Such treatments are therefore possible. They seem to concern particularly
those countries which lack fodder resources because of arid soils or climates with

insufficient rainfall, or because of their economic context.

As far as the experts know these operations have not begun to be carried
out in the EEC countries.
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43/ - ANIMAL DEJECTIONS - Dehydrated poultry droppings

I+ may appear paradoxical to consider the dejections of animals as possible
raw materials as possible raw materials for animal feeding. However, these de—
jections (and particularly the droppings of poultry, which are a mixture of solid

faccal excrets and urinary liquids) consist of substances which precisely have

escaped digestions in the digestive tract.

In reality it must be noted :

1°/— that the ruminant polygastrics are perfectly capable of using the
banal forms of nitrogen, ammonia, urea, etc comparable to those

which may be found in the dorppings;

2°/ that the dejections of any animal organism do not consist solely of
vaste : who has not seen birds picking in horse dung to find non—
digested oats grains ? Whole grains of cereals are to be found in most
animal dejections such as those of pigs bovine cattle or horses when

they have consumed then under this form.

NATURAL PROIUCTION OF DEJECTIONS

For a country like France the annual quantity of poultry droppings is estimated
at 180 000 tons of dry matter (1).

USE IN ANTMAL FEEDING

Cerain countries, and particularly Great Britain and the United States, cur—
rently use dehydrated poultry droppings, not only in the feeding of young fat cattle
and sheep but also for monogastric animals : rabbits,pigs and poultry.

(1) MESSEA et al. Review of some public health problem resulting frém the distri-
bution of chickens litter in the ration of animals, microbiological and chemical:
parameters. — Poultry Science 1971 50, 874-881.
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In Great Britain four years ago a firm perfected a product known as TOPLAN

made from the droppings of battery-bred laying hens (1). Its composition is a

follows :

. Hunidity 8,4 %
. Crude proteins 27,6 %
. True proteins 14,9 %
. Crude cellulose 10,5 %
+ Glucides 38,0 %
. Organic substances 75,5 %
. Mineral substances 15,9 %

and the Ministry of Agriculture is said to have given a favourable opinion on it on

9.12,1969 since no pathogenic element or antibiotic had been found in it.

USE IN ANTMAL FEEDING

Without joining in the polemics "for" and "against" its use, we may say very

briefly :

That this is a raw material already in use although in France, for example
employment is completely advised against (but not legally forbidden)

for manufacturers of cattle feeds, there is nothing to prevent a breeder
of bovine cattle from feeding then partially with the dried dejections of
his hens. Numerous manufacturers of dehydrated droppings expose these,

put them on sale and make publicity for them.

That the tonnages produced, which are at present generally thrown away
(pollution)are not negligible.

That the problem of the guarantee of the health of the consumer who will
eat pig or poultrymeat, beef or veal or eggs from animals from animals
which have consumed droppings must not be skated round. In fact these
substances are remarkable in their power to concentrate drugs or additives
given to the animal, for these act often at the level of the intestins
(and therefore are indigestible or digestible only with difficulty), or
the pesticides polluting the raw material.

(1) It is obvious that outside breeding would lead to the collection of a mixture
of wood chips, used as litter and of droppings.

(2) J.C. PEYRAUD : La deshydratation des fientes de volailles -~ Une mode qui risque
de prendre -~ L'ELEVAGE 1972, May N° 7 - 48-53.
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. that outside of animal feeding or of rejections as rubbish there is

hardly any possible utilisation.

" As fertilisers crude droppings have the same drawbacks as liquid manure :
an excess of nitrogen and potassium and a lack of phosphorus and calcium. The
humus fashions them only slowly and numerous intermediaries remain the vitnesses

t0o incompleted reactions, These interlediaries are found agin in rivers after

washing., (1) .
CONCLUSIONS

It is to be hoped that on this point the lawmakers of the EEC countries will

adopt a single position neither too conservative nor too daring.

(1) R. FERRANIO et al. : A propos de la valeur alimentaire des fientes de volailles
Energie métabolisable de ces produits
Les Industries de l'Alimentation Animale 1973,n°6 T to 16
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GENERAL CONCLUSION

I

n this Chapter we have given information on a certain number of agricultural

or industrial prodcuts for which one could :

. either relaunch or promote their growing

« or undertake or intensify industrial production

It is evident that This sum of information is not limitative. Other potential

sources of protein are known which are not (or not always, or not yet) exploited, for

example :

+ blood in slaughter houses is not always transformed into blood meal

» the red waters of potatoe starch factories are most often thrown away on
sevage farms, because their dehydration has so far presented technical and
economic problems which are difficult to resolve.(this industry works only
two to three months per year) However, several starch factories are at
present actively studying these salvage procedures because they are obliged

to do this in order to avoid pollution.

In addition, it may also be envisaged to "cultivate" yeasts, mushrooms, bacteria

and algee on a whole number of organic wastes such as :

sewage waters

domestic refuse, particularly paper

animal dejections produced by intensive breeding of poultry, pigs and cattle
waste from the harvesting andtreatment of vegetable production, particularly
of potatoes, peas and sugarbeet.

waste and effluents produced by slaughter-houses and the treatment of meat and
the by-products of its production.

wastes and effluents of the dairy indusiry, especially those from cheese ma-
nufacture.

by—vroducts and effluents from brewing and distilling

effluents from the foodstuffs and confectionery industry.

wastes from the forestry and saw-milling industry

wastes from the treatment of wood

wastes sng effluents from the manufacture of paper pulp and paper

wastes from the treatment of leather and textiles

In the attached document will be found a non—exhaustive list of the different

living organisms which can be used or the transformation of these organic -astes.
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ORGAHTSLS APPROFRIATE FOR 'I'HIS UTILISATION O ORCANIC WASTIS

Class Species lutritive source Comments
YIIASTS Saccharamyces lolasses The substratum is 2 readily avai-
Cerevisiae lable onroduct of the sugarindustr,.
" Cereals The yeast is a by-product of the

brewing industry

Cendida Utilis Sulfitic liquers This organism can utilise surars
of hydrolised wood [with six and five carbons present
and of paner, house | in wood products

hold rubhvish and

cane DLasasse

Saccharamyces Lactoserum It utilises in speficic feshion
f'ragilis the lactose of this dairy wyruroduct
Candida lipolyti- [il-varaffin A process oricinzlly studicd to

ca and analogous remove Irom gas oil the undesira—
species ble ll-paraffin. It hes not iecone

a commercial wnrocess used snecifi--
cally for the production of »rom

teins.
1USHROORS Fusarium sp Glucides, starch ctq Used commercially Uy the coimenys
RALIKS WARVIS LODOUGALL; Starcis-

TR

hase nroducts of mood cquality and
cheap or wastes.

Boletus Bdulis Various organic Growing of macrowviological musih-
Marchella esculen|sources (for ex. cultivated MUSHTO0MS )
ta etc. etc.
BACTERIA Mscherichia Coli |Iiydrolysate of glu— |iSo far meinly of a theorecticol in-
and other svecies|cides and nurerous terest without practical aognlica~
simples organic tions.

compounds

Oxidants of methatllethane from sewer | Extensively studied but without
ne water or natural rag any clear success becausc the
~ield is too small .

Oxydants of methetllethanol vnroduced This is an interesting way of con-
nol chemically from me~ | verting methane into proteins
thane

Oxidants of hydrofiydrogen obtained brf This could be the “asis of o sys—
Zen electrolysis tem which would vermit human 1ife
in outer soace by utilising urine
and other human woste

Producers +f me- | fydrolysed glucides | A strictly anaerobic process. Ta-
thane atc. zes place naturally in the rumens
of cows and in the reservoirs for
the aneerovic treatment of scwer
waters

Pseudomonas Cyanures Tor the transformation of uaster
| originated from the treatment

of metals for galvanonlastic
plants.
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Class

necies

w

»

Tutritive source

Comment s

ALGAE

Various

Chorella sp Scene-
deamus sp Sniruli-
na maxima

Oxidation w»roducts
of sewer waters and
sunlishnt

Any chean source
of €02 and sun
lignt

Growth with Lacteria for tae treat—
nent of wastes in flat o-dding
Desins

Fnotosyminetic organisms which

srow easily wierever there is an
shundance of light and of €02

Transizted from a table of

.
.

INTERPLAN

WOLFEO: LABORATORY OF TH

BIOLGTY Ot INDUSTRY

Department of kicrohiolo:

University Collesme Cardiff CF2 ITA

and

PETuR "IARD ASSOCIATES {T4TIRPLAN)

LILIT=D
1972
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ANNEX

REDUCTION OF THE NITROGENATED CONTRIBUTION AND CONSECUTIVE DECLINE IN PRODUCTION

It is interesting to know that a reduction of the contribution obeys what is
called "the law of declining yields' according to which "below the requirement
(for an amino acid, for example), the reply of growth (or of production) is less
then proportional to the nercentage of coverage of this requirement (1) This law
of declining yields reveals itself in an efficacité of the proteins which is all

the better if the latter are less well represented in the feed. (1)

Briefly, a reduction of contributions by 10/ will lead to a fall off of growth

or production generally less than 10 .

1/ - For table poultry, CALET (1) quotes GUILLAUME (1969) who has pu-
blished a table showing the influence of a lysine deficit on the gain in weight

and the consumption index.

EFFRCTS OF A DEFICIT IN RELATION TO THE NORKS
in the light of the age on ARBOR ACRE small cocks.
) I . s
Age in weeks 0 to 21/2 =5 a 5 548

Lysine deficit in relation to
the standard v 24 25 21
Deficit in gain of weight in relation
to the reference /5 30 19 9
Excess in the consumption index in
relation to the reference 19 10 5

In addition, GUILLAUME (1969), using foreign experimental data, established an
equation which makes it possible to calculate the fall in yield for a situation of

the lysine contribution.

"It can then be established according to these date that a deficit of 5ﬁ in the
covering of the lysine requirement causes a delay of 4 5 during the start-up period

and 2 /5 only during the finishing period.

For a 10 % lysine deficit, these values become 9-10 5 and 4 ) respectively.

(1) C. CALLET : Les normes azotées des volailles en croissance , INFORMATION SEMINAR
o imaas . ON NITROGENATED
Possibilité de reduction -~ pages 51-54 ( PEEDING OF ANTHALS

PARTS 21/22,11.73
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2/ - For the LAYING HEN according to LECLERCQ (2)

"The fall-off in performance is not a linear function of the intensity of
the deficiency. However, between 0.55 and 0.40 % of lysine, it may be estimated
tant on the average any reduction of 0.5 % in the lysine content entails :

. a fall in the average weight of the egg of 1.5 grms and/or
a 4 % reduction in layings.

(2) B. LECLERCQ : Les normes azotées ( INFORMATIONS SEMINAR
Possgibilité de reduction ( ON NITROGENATED FEEDING
g OF ANIMALS
Cas des futurs reproducteurs - pages 55 = 68 PARIS 22/22.11.73
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B/ Examination of the TECHNICAL ASPECTS

CHAPITRE V

PROBLEMS POSED BY THE CONTROL

OF THE HARMLESSNESS OF THE NEW INDUSTRIAL

PRODUCTS FOR THE HEALTH OF CONSUMERS

METHODS FOLLOWED and

RESULTS OBTAINED

(cont'd)
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Until 1953/55, in Europe, cattle feedingstuffs indusitries manufacture
their feed with "natural" raw materials, such as cereals or industrial by—
products, which ha dlong been used directly by breeders, (by-products of
cereals, cake, yeasts, etc.). The problem of whether the ingestion of these
raw materials by the animals endagered the health of the consumer of the

animal products or not therefore did not arise.

It was towards the years 1953/1955 that Buropean industrialists, following
the example of the United States, began to incorporate antibiotics and anti-

coccidie into the feed of pigs and poulitry.

. either as treatment (
.« Or as preventive measure% for certain diseases

« or as growth promoters

The use of "additives, to use the legal therm, has grown continuously since
this date with the industrialization of breeding and group methods of feeding
and prevention (1), and the emergence of new types of feeds, for example,

adaptation feeds and medical feeds.

In this connection, special government Commissions have been set up in
some EEC countries in order to authorize, regulate or forbid the use of these
additives. It is these bodies which are also responsible for studjying the use
of "replacement products", that is to say products which are not traditionally
used in animal feeding, such for example as yeasts on alkanes or dejections of

poultry.

1/— THE DIFFERENT OFFICIAL BODIES IN THE MAIN EEC COUNTRIES.

< GERMANY - FGR (2)

The admission and the use of additives come within the competence of the
Federal Ministry for Food, Agriculture and Forests. Before decreesing any
measures, the Ministry obtains the opinion of the Committee for. Opinions. The

Ministry of Youth, Family and Health is also heard.

(1) A breeder of 100 000 layers cannot meke use (save exceptions) of veteri-
nary treatments which would oblige him to handle the animals one by one.

(2) Information kindly supplied by the FEFAC - Brussels.
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The Commission of Opinions consists of :

1/ ~ A President and a alternate Vice~President. These are appointed from among
the officials of the Federal Ministry for Food, Agriculture and Forests.

2/ — Nine members representing Agriculture, stations for agronomic
researche and the control of animal feeds‘uffs industries and this in the proportion of
two members per sector, as well as applied nutritional science, the central agricultural
cooperatives and rural trade - one representative per sector. These members are ap—
pointed one proposal from their trade organizations.
~ BELGIUM (1)

There exists an "Advisory Committee on raw materials for Agriculture" which comes
under the Ministry for Agriculture, (Economic Sciences Administration). This Committee
is called upon to give its opinion on certain questions concerning the marketing of seeds,
of plants of all kinds of fertilizers, of changes to the soil, of subtances intended for

the feeding of animals and of plants protection pharmaceuticals.

However, attention should be drawn to the fact thet even in the event of a fa~
vourable opinion by the Advisory Committee, the approval of the Ministry of Public
Health is required.

In this country there is nof official body responsible for the preparatory study
of applications to use additives.
There are a few unofficial working parties under the aegis of the Ministry of

Agriculture.

Since February 1960, a "Interministerial and Interprofessional Committee on
Aniaml feeding" has been in existence., This Committee has to give opinions on problems
concenring :

. the addition to feeding stuffs for breeding animals, save for veterinary pur—
poses, of chemical or biological substances and also the utilisation of treatments or
manufacturing techniques susceptible of modifying the chemical or bioclogical composi-
tion of the said feedingstuffs.

. the administration to breeding animals, by any procedure whatsoever, and with
the exception of veterinary tratments, of chemical or biological substances likely to
involve drawbacks :

a) for the health of human beings consuming the flesh or prodcts obtained from

the said animals.

b) for the health of the animals themselves.

¢) for the quality of the flesh or of the products obtained from the animals
in question.

(1) Information kindly supplied by the FEFAC - BRUSSELS.
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. the various problems which arise in the matter of animal feeding, on the
subject of which the administration asks this Committee for its opinion.
. in a general way the rules and regulations to be issued concerning feeding—

stuffs for all animals.

GREAT BRITAIN

(United Kingdom of Great Britain and Northern Ireland) (1)
Resnonsibility for the safety, quality and efficacity of veterinary products rests
with the Veterinary Products Committee. It is this fommittee which gives an oninion
and establishes a report for the authority competent to authorize the product, that

is to say either the Ministry of Health or the Ministry of Agriculture or both.

ITALY

Applications for the inclusion of a substance in the list of authorized additives
for animal feeding is simultaneously of the competence of the Minister of Health, the
Minister of Agriculture and Forests, and the Minister of Industry, Trade and Crafts,
after consultation of a Technical Committee consisting of representatives of the

administration and sectore concerned.

Examination of these sudstances is the business of a group of experts consisting
of University Professors and officials of the Higher Institute of Health, a State
body whose task is to pronounce on the hyeienic and health aspects connected with the

utilization of the substance to be authorized.

IRELAND

In the last three years, two temporary Committee havc been set up :
« one constituted by the Ministry of Agriculture and Fisheries.
. the second by the Ministry of Health, which studies the dossiers of

additives.

An advisory Committee on animal feedingstuffs under the aegis of the Ministry of
Agriculture has been created. UINembers of the Committee are representatives of the
finistry of Agriculture, the DMinistry of Heath, the University Agricultural Science
Research Institutes and independant experts as well as representatives of the animal

feedingstuffs industry. However, the govermmental element clearly predominates.

The admission of additives is only possible when the above-mentioned Committee
has given a favourable opinion. The regulation of the 3produktschap voor veevoeder"
(Office for animal feedingstuffs) must then be amended, and this again requires zo-

vernment aporoval.

Withdrawal of an additive may occur after the Committee has given its opinion.

But also without this oninion, in which case the "Produktschap" decides alone.

(1) Information kindly supplied by the FEFAC ~BRUSSELS.
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In this way, up to the present, each EEC country has set up or not set up
a special Committee to study these problems, and each Committee, of course, acts

in isolation without any apparent relations with those of the other countries
and the EEC. This state of affaires, unfortunately, is hardly propitious for har-
monization of legislation or any genuine safeguarding of the health of consumers.

2/ THE STUDIES UNDERTAKEN BEFORE AUTHORIZATION TO USE

Among all the "substitution products" which we have studied in Chapter IV
we can immediately set aside :

+ All the agricultural products because these have been or are long since in

use in animal and human feeding : Field beans, peas, soya bean, algae,

maize (rich in lysine), sunflower, etc.

» The synthetic amino acids for which logically no aunthorization to use

needed to be given, because these amino acids have long been and are skill
used in animal feeding supplied by all the proteins of the raw materials.
The molecule of industrial lysine, although '"synthetic", has the same
chemical configuration as the molecule of fish meal or wheat lysine.

As regards the non-proteic nitrogenated compounds, urea, DUIB, urea phosphate
Biuret, etc. autliorization to use these has been given by the EEC in the light of
the inumerable scientifice studies carried out on the first among them (urea,
Biuret) and the long experience in their use abroad. (United States, South Africa)
and also probably because of the particular way in which the digestive system of
ruminants functions - it degrades (or can degrade) down to the ammoniac stage

either a protein used in human nutrition (milk) or urea.

Finally, it must no be forgotten that urea is normally "manufactured" by
the liver of the ruminants on the basis of ammonia and that it circulates nor-
mally in the blood. It cannot therefore be said that nutritional urea is a pro-
duct which is extraneous to the ruminant. The product which will engage our at-

tention are dejections of poultry and above all yeasts on alkanes.

(1) According to the Council Directive of 23 November 1970, Article 4, amended
by that of 28 April 1973, the Member States are authorized by derogation to
use on their territory non-proteic nitrogenated compounds for ruminants on
condition that experiments have shown that incorporated into the feed of the
animals, these have a favourable effect on the characteristics of this feed
or on animals production.
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21/ - Dejections of poultr

In Chapter IV, we have studied the possible use of these products. It is
quite regrettable that they should be authorized in Great Britain and forbidden
(or not authorized) in France. In this way, the concern of the French Committee
to safeguard the health of the French consumer comes up against the fact that
the latter can nevertheless quite well consume animal products obtained from
animals which have ingested dehydrated dejections :

» either because these products are imported from Great Britain,

« or because the French breeders have themselves produced their feedingstuffs
on the farm and incorporated into them the dehydrated dejections of one of
their herds.

« Or because they come from other EEC countries or non-member countries which

have not issued any special legislation against these raw materials.

22/ — YEASTS ON ALKANES

Very numerous studies have been undertaken of this raw material by the B.P.
company with a view to submitting applications for amthorization to use in France
and Oreat Britain. Annex 1 (pages V/7 to V/9) gives the list of these analytical,
toxicological (accute toxicity in the short and long-term) and zootechnical tests,
the latter on pigs, pouliry,rabbits, calves and trout.

3/ - THE RESULTS OBTAINED ON ALKANES

There exist very numerous publications and communications of the B,P.Cy.

We will mention only two, i.e. :

a) "Yeast cultivated on a substratum containing hydrocarbons as a raw material
for the feeding of eating chicken",.
Paper presented to the 14th World Aviculture Congress - MADRID,Sept. 1970.

b) "Safety of use and nutritional value of proteins of microbial origin"
By C.A. SHACKLADY, B.P.L. Company, London.
Paper presented to the 3rd International Congress of Food Technology
WASHINGTON ~ 14 August 1970.
These publications prove :
. the interest of yeast alkanes as a raw material for animal feeding

. the total absence of any special taste in the animal products (eggs, ham,
poultrymeat, pigmeat, turkeymeat) obtained from animals having consumed
yeast in their diet.
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. the harmlessness of these animal products for human health, to such a point
that the direct consumption of yeast by the human population has been envi-
saged.

These studies have been judged satisfactory by sole EEC countries, since (1)

a/ in GERMANY (F.G.R.)

The authorization to use was given on 16 november 1972 for pigs and poultry

for a yeast having the following analytical characteristics :

. Proteins 65 % min,
. Fats 1 % max.
. Humidity 4 % max.

Official approval for use with calves is at present being obtained.
b/ in BELGIUM

Authorization given on 27 March 1973 ..... for a product obtained by the
drying and purification of yeast (candida tripicalis) cultivated on alkanes. The
following norms are imposed on this dried yeasts : crude protein min. 67 %D -
digestible crude protein min. 85% of the total crude protein content, laid down
for packaging and labelling.
C/ DANEMARK

No authorization needs to be given.

"Possibility of sale without official registration".
d/ FRANCE

Authorization given in July 1970, lade official on 4 January 1973, so that
the first fabrication of yeasts cultivate on alkanes produced on an industrial
scale by the B.P. company's CAP LAVERA plant may be marketed and freely utilised
in animal feeding.
e/ GREAT BRITAIN

(United Kingdom of Great Britain and Norther Ireland).

Adocument of the Ministry of Agriculture, Fisheries and Food dated 25 November
1971 atteste the possibility of sale without any official registration.
/1oAY

The application for authorization is at present being examined but the Govern-
ment does not seems inclined ‘o give a favourable reply very rapidly (for reasons
which have nothing to do with the technical problem).
g/  IRELAND

The B.P. Company has not lodged any application
h/ NETHERLANDS

The Minister of Agriculture and Fisheries authorized unrestricted use in
animal feedingstuffs on 15 November 1972.

(1) Information and documents obligingly supplied by the Company B.P. France.
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According to the Sté FRANCAISE de PETROLES =D

Mocrobiology Denartment

APPLICATION FOR AUTHORIZATION TO EN
THE BP PROTEIC CONCENTRATE Ii
AWTMAL FEEDING

I. DEFINITION of the PRODUCT

Characteristics and interest of the roduct

|

+ Characteristics of the :as-oil -l
—~ Specifications and methods of annl-eis
~ Bacteriological purity
- Procedures and doses for use
- Recognition of the nroduct in a mi.fture .
~ Comparison with other nroducts uced as sources of nutritional proteins

& Supplementarvy information {unsanyritinsble,szromatic,olycyclin)

IT. PROCEDURLS FOR 'THE TESTS
A. PROCEDURES FPOR THH TOAICOLOGICLL WLETS

» Accute toxicity tests on rats

. Short-term tests on rats

. Long-term tests on rats

. Determination of the cancerogenic canacity on rats

. Determination of the cancerogenic capvacity onmice

. Reproduction and fertility tests on rats

. Determination of the relay toxicities eggs on rats

. Determination of the relay toxicities (liver or meat) on rats

. Studies of gas—oil toxicity on rats with a study of the gas-oil
balance sheet.

. Long-term gas—oil toxicity tests on rats and mice with the determi~

nation of cancerogenic capacity.

B. PROCEDURE FOR THE ZOOTECHNICAL TESTS
. Tests on pigs at Wageningen (1)

. Tests on poultry at Wageningen (1)
’ » Nutritional tests carried out by the animal feedstuffs industry (on
pigs, poultry, rabbits, calves etc.)

. Organoleptic tests

(1) Carried out at the Dutch ILOB or Institut voor Lambouw Kundig Onderzock Van
Ricchemische Production.
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ANNEX 1 (cont'd)

IIT. RESULTS OF THE TESTS

A. RESULTS OF THE TOXICOLOGICAL TESTS

« Acute toxicity tests on rats

. Short-term tests on rats

o Long-term tests on rats

o Determination of the cancerogenic capacity on rats

+ Determination of the cancerogenic capacity on mice

+ Reproduction and fertility tests on rats

o Determination of the relay toxicities egges on rats

. Determination of the relay toxicities (liver or meat) on rats

o Studies of gas—oil toxicity on rats with a study of the gas—oil
balance sheet

o Long—term gas—oil toxicity tests on rats and mice with the deter-

mination of cancerogenic capacity.

B. RESULTS OF THE ZOOTECHNICAL TESTS

. Tests on piges at Wageningen (1)

. Tests on poultry at Wageningen (1)

o Nutritional tests carried out by the animal feedstuffs industry
(on pigs, poultry, rabbits, calves trout, etc.).

« Organoleptic tests.

JUNE 1970

(1) Carried out at the Dutch ILOB or Institut voor Lambouw Kundig

Onderzock Van Biochemische Production.
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ANNEX 1 (cont'd)

PART I - DEFINITION OF THE PRODUCT
1 —~ Example of a typical analysis of a heavy gas—oil

2 ~ Method utilized for determining the amino acids content
3 - Results of the arsenic analysis

4 - Analysis of the unsaponifiable substances

5 =~ Analysis of the aromatic polycyclic compounds

PART III -~ RESULTS OF THE TESTS

A - Acute toxicity tests on rats

B -~ Short-term tests on rats

C - Long-term tests on rats

-~ Determination of the cancerogenic capacity on rats

~ Determination of the cancerogenic capacity on mice

~ Reproduction and fertility tests on rats

Determination of the relay toxicities eggs on rats

— Determination of the relay toxicities (liver or meat) on rats

- Studies of gas—oil toxicity on rats with a study of the gas—oil balance sheet

G H @O " H g
I

- Long—term gas—o0il toxicity tests on rats and mice with the determination of
cancerogenic capacity.

- Tests on pigs (ILOB) (1)

~ Tests on poultry (ILOB) (1)

Nutritional tests carried out by the animal feedstuffs indusiry

- Organoleptic tests

o = =2 v W
!

~ Results published on the occasion of International Congresses :
. Second International Congress of Applied Microbiology,
ADDIS ABBEBA -~ November 1967
« Second World Conference on Animal Production ,
MARYLAND - July 1968
. EBight International Nutrition Congress -~ PRAGUE -~ September 1969
« Third International Congress on Applied Microbiology ,
BOMBAY -~ December 1969
. International Meeting on Animal Feeding Techniques - MAJORCA - May 1970

P. Results published in the Bulletin of the National Academy of Medicine
. Paper presented by Professor J. VERNE in November 1969.
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A - Statistical sources

In the course of recent years important studies have been undertaken regar—

ding fodder product resources and utilization,

The Statistical Office of the Buropean Communities (SOEC Internal Document)
has established for the 1970-1971 season and for each of the Member Countries
except Ireland, an estimate of total fodder product resources. Those among
‘those products which are "concentrates" capable of being used in the manufacture

of compound feedingstuffs are shown in Table I (1).

On the other hand the Buropean Federation of Manufacturers of Compound Feed=-
ingstuffe (FEFAC) has published a certain enquiries which make it possible to es-
tablish for the oalendar year 1970 :

a) Amounts of compound feedingstuffs manufactured per animal species (Table 2)

b) The average composition of milking feeds (Table 3) and

¢) The utilisation of the various concentrated feedingstuffs in the manufac—

ture of compound feeds (Table 4) (2)

N.B. In Chapter VI and VII the following definitions have been adopted.

Concentrated products : raw materials intended for animal feeding and having a

strong or average nutritional value. The opposits of non-concentrated products.
(grass, liquid milk etc.)
Compound feedingstuffs :Crushed products mixed by the compound feedingstuffs in-

dustry.
Simple feedingstuffs : Concentrated products consumed by the compound feedingstuffs

industry. They can be used on the producing farm, procured on the market and, if
required, mixed on the farm.

Fodder utilizations : a synonim for utilization for animal feeding.

(1) In this table the resources of Urea and Lysine supplied by industry have been
taken from the CECD study entitled "Manufacture and Utilization of Nitrogenous
Products of Agricultural, Maritime and Industrial origin in animal feeding".
Paris 1973.

(2) Important differences exist between Tables 2 (outputs of the compound feed=—
ingstuffs industry)and 4 (Inputs of this same industry). These differences
which may have many causes have been incorporated into the simple foodstuffs
(Table 5) for the rest of the study.



Table 1

CONCENTRATED PRODUCTS AVAILABLE FOR ANTMAL FEEBTNG TN 1870-1971 (SOFC internal decument)
(in 1000 tens ef praducts weight)

[ GERMANY

Raw materials (£r) FRANCE ITALY NETHERLANDS BLEU ' yN, KINGDOM  [IRELAND| DENMARK Total yf the 8 ceuntries
CEREALS 15.049 14,939 10,515 3.205 2.944 12,906 5.646 65,204
of which JMheat (3.058) (3.824) ( 320) ( 305) ( 506) (3.874) ( 153) | (12.040)

‘Barley 54.216; (4.747) (1.301) ( 266) ( 789) (6.306) @ (4.514) (22.139

Maiza 2.101 (3.754) (8.156) (1.846) ( 688) (1.497) ¢ f " 3) | (18.085

Serghun ( 128) ( 89; ( 24 ( 506) é 488) 76) N 227) | ( 1.538)

Others (5.546) (2.525 (_714) (_282) 473) (1.153) 749) | (11.442)

- Fish 518 86 96 85 118 385 - 80 1.368
EALS Maat . ;g 83 10 93 37 205 : 96 594
.9 2.255 2.977 1.794 947 1.257 1.015 14,217

EEEB&E&S Seya (2.133) (1.315) ( 941) (1.100) ( 499) ( 483) > ( 545) (7.016)
greundnut ( 130) ( 365) ( 43) ( 5) ( 643 ( 328) { o) ( 935)

sunflower ( 145) ( 72) ( 64) ( 73) ( 54 {( 69) - ( 109) ( 586)

rape /celza ( 153) ( 177) ( 104) ( 73) ( 55) ( 100) ° (24) | ( 686)

linseed ( o) ( 160) ( s6) ( 231) ( s4) ( as) ( 24) ( s71)

others (1.411) ( 168) (1.769) ( 312) ( 221) ( 231) { 313) (4.423)

maize cake /gluten 136 15 135 0 58 _ - 344

FATS 41 % - 186 58 45 o - 426
BRANS and MIDDLINGS 1.230 1.040 2.851 801 653 1.441 ) 233 8.249
Other by-preducts 2,217 758 34 1.064 190 1.591 s 978 6.832
Sugar 62 37 25 35 15 7 - 181
M,?asses 431 143 65 380 110 414 44 1.587
Dextrese - - - n - - - "
Starch - 23 - - - - - 23
Maniec 557 32 - 523 278 - - 1.390
Grass meals 244 355 17 229 5 = o = 310
Dehydrated sugarbeet pulp 932 292 Rtk 610 388 108 z - 4.080
Whele milk powder 42 - 128 - - 21 g - 191
Skim milk pewder 163 415 - 190 51 - £ 36 855
Lactoserum pewder - 10 - 78 - 8 ° - 96
Urea 4 10 2 - - 14 a . 30
Lysin Hel (tens) (593) (370) (45) (197) (4) (535) - (1.744)
Qilseeds - - - 100 - - - 100
TOTAL 25,668 20,589 18,605 9.384 5.912 18.402 8.128 106.688

2/1IA



Table 2

PRODUCTION OF COMPLETE AND CONPLEMENTARY COMPOUND FEEDS BY ANIMAL SPECIES IN 1970 (Source F. E. F. A. C.)
in 1 000 tons)
Gefm;n FRANCE , TTALY Eagg‘;’ =1 pimu s IRBLAND | Deavuarng gozillmzilzge
Feeds for :
Heavy cattle 2 309 1090 1 090 2 058 T2 4 044 93 674 12 090
Calves (1) 210 617 254 352 74 40 50 20 1 617
Pigs 3 360 2 T80 650 3 310 2190 2 591 570 1 210 16 661
Poultry 3 660 2 600 1 510 2 030 1120 4165 240 570 15 835
Others 185 580 127 102 103 224 7 68 139
Total 9 724 7 667 3 631 7 852 4 219 11 004 960 2 542 47 599

Table 3

AVERAGF, COMPOSTTION OF FEEDINGSTUFFS FOR SUCKLING ANIMALS IN 1970(Source FEFAC)

Italy

lletherlands
Belgium

e ——

i 3 Powder of lactose-
Steim millk run ond other by-— Seeds Miscellaneoud
nowder .
nroducts of milk
50/72 % 5/30 % 8/23 % 5/15 %
60/70 % 5/10 % 20 % 5/10 %
55/170 % 10 % 18,5 % 9,5 %
50/60 % 10/20 % 20 % 0/10 %
62/72 % 4% 19 % 9%

{1) CALVES and all other animals consuming suckling feedingstuffs (or milk repalcement

feels)

€/In



Table 4

CONCENTRED PRODUCTS USED IN THE MANUFACTURE OF COMPQUND FEEDS IN 1970 (Seurce FEFAC)
(11800 tens )

R

: = —= — .
RA 1 - . Total -
W MATERIALS | RuaY FR.|  FRANCE ITALY Netherlands | B LEU | uN. KINGDQH | IRELAND DX | R Counthishe
CEREALS 3.623 3.927 7,694 2.714 7,906 €.207 875 20,946
of which Wheat 51.1213 §1.323; 5 - ; ( 641% g - ; § - ) E - ;
Barley 605 1,007 - ( 241 - - ) - ,,,
g:;;gu. 51.4233 (1.789) (-) g1.4ogg (- ) 5 - g g - g o
11 _ 1 _ - = —-
- @03 | KL S N U 5, A :
1 - -
Meat b4 140 B 78 16 g 493 47 . 1.528
FREDCARES 2.610 1.989 855 2.222 818 1.050 100 ° 9.644
of which Seya (1.550) (1.167) (- (1.010) 2 - -) g -) a
Others (1.060) ( 821) (-) (1.212) - ) - ) -) @
Maize gluten 350 50 73 88 - - -~ - 561
FATS 10 - 140 74 153 35 45 - o 557
BRANS and ether by-preducts 1.130 600 258 724 586 1.301 110 4.709
SUGAR ( 62) ¢ 37) (" 25) C 7 { 15) 7N - T 217)
Melasses 200 110 60 360 135 378 - £ 1.243
-Starch - - - ¢ m - - - ° 1
Mani - 50 - - - - - i 50
aniec 580 11 - 100 2673 = - 954
Grass meals 180 176 - - -~ - - 356
Sugarbeet pulp 24 30 - - - - - 54
"
Whele mjlk powd - - - . o
Skin milk povder {200 410 206 164 28 . 29 - ° 1.238
Lacteserum pewder S 8s 56 ﬁ S =)
Urea g 4) (5) - - — 74 - - 53
Lysine Hcl (tens) 593) (370) ( 45) ( 197) ( q (535) - ° (1.744)
Minerals 250 190 138 170 ? ? ? a 748
_Oilseeds - - - 100 - - - 100
Tetal 9.748 8,065 3.383 7.125 3.962 9.524 1.132 (2.542)] 42.939
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Although these sources of documentation present several defectis.
. they concern slightly different periods of time, '
. they show some anomalies (utilisations sometimes greater than the re—
sources etc.)
they nevertheless make it possible to carry out a certain number of useful
analytical studies, in particular for any forecast study concerning relations

between fodder resources and animal production.

B -~ COMPOUND FEEDINGSTUFFS AND'SIMPLE"CONCENTRATED FEEDINGSTUFFS(or RAW MATERIALS

The differece between :
. Total concentrated resources of fodder products (cereals, proteic con—
centrates, dried milk products,manioc,etc) of which the SOEC has made
a census, and
. the utilizations inventoried by the FEFAC (Statistics of Industrial
Compound Feedingstuffs)
can give an approximate idea of direct utilization by breeders in the form of
simple concentrated feeds : cereals produced on the farm, take supplied to
ruminants in winter, by-products bought in the trade for feeding to pigs and

laying hens etc. (Table 5).

The probable composition of these semple concentrated feeds is very dif-
ferent from that of the compounds feeds. The concentrated products supplied
direct by breeders to their animals include many more cereals (particularly
barley and oats) by-products of industry with a high cellulous content (bran
etc.) and pulped dried sugarbeet. On the other hand the compound feedingstuffs
which are intended to supply either complete nourishment or feed supplementary
to that supplied in the simple state (1) and including less cereals but more
products high protein content (feed cakes, animal meals and powdered milk pro-

ducts for young animals) (Table 6)

It would seem that the average gross protein content of compound feeding—
stuffs for the Community as a whole was 19.2 % as against 12.1% for the simple
concentrated feeds around 1970-1971.

(1) Breeders administer in the simple state concentrated products and products
of law energy value (grass liquid milk etc.) The compound feedingstuffs
are either complete or complementary to simple concentrated feeds (for
example, two cereals) or complementary to products of low energy value

(for example, grass).



Table 5
QUANTITIES OF CONCENTRATED FEEDS USED iN SAMPLE FORM IN ANIMAL FEEDING (1)
in 187 - 197

9 /In

Raw materials Germany F.R, France Italy Netherlands BLEU Un, Kingdem lre]anJ DK 7Tg:uanltr1°£sthe
CEREALS 11.426 11.002 8.821 490 1.038 6.699 @ v 39.476
of which Wheat (1.937) (2.501) (-9 (-336) (-9 (-) v v
Barley {3.611) (3.740) (-) ( 25) (-) (-) ~ ~
waize ( 678) (2.365) (-) ( 443) (-) (-) - A
Serghua ( 17) (2.696) (-) ( 388) (-) (-) s -
"—‘HE'ATS_‘_‘P&‘ELS (5.083) : (-) (- 29) (-2 (-) g z
' M:;:t 168 : 3 106 39 g 97 a o g 410
FEEDCAKES Seya 1.362 256 2,122 -528 129 207 2 z 3.548
of which others (583) ( 138) () (29 (-3 = .
Tt er (779) (_119) + -618 - - ©
and ether
by-preducts 2.317 1.198 2.627 1.141 257 1.731 9.771
>0yd 0 ) 0 0 0 0
Molasses 231 33 5 - - 36 = = 305
Dextrose - - - _ - _ o ° -
Stau:ch- _ - - - - - g s -
Maniec - 21 - 423 - - 444
Grass meal 64 179 17 229 460 - 949
Sugarbeet pulp 908 262 1,750 610 - 108 3.638
(1] 172}
Whele miTk pewder - = - - =z - " © -
Skim milk pewder - - - 26 - - w w 26
Lacteserua - - - 22 - - a s 22
Urea - 5 Z Z _ - s s 5
Lysine Hel - - - - - - : :
Oilseeds - - - - - -
TOTAL 16.476 12,956 15.448 2.413 1.923 8.878 58.094

(1) The figures in this Table were ebtained by the difference between tetal reseurces (Table 1) and the utilisatien in the manufacture of cempeund seeds (Table &),



)
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Table 6

AVERAGE COMPOSITION OF THE COMPOUND FEEDINGSTUFFS AND OF

THE SIMPLE FEEDINGSTUFFS SUPPLIED TO ANIMALS

IN 1970 AND 1970-1971

RAW MATERIALS

 COMPOUND FEEDING-
STUFFS (9 countries
less Denmark

SIMPLE FEEDINGSTUFFS
(9 countries less Denmark
and Ireland

Cereals
Animals Meals

Feedcake oilseeds and
maize gluton

Fats

Brans and other by~products
Sugar molasses and dextrose
Manioc

Grass meals

Pulped dehydrated sugarbeet
Milk powders

Urea

Lysine Hel

Minerals

48,8
3.6

24.0
1.3

11.0
3.5
2.2
0.8
0.1
2.9
0.05

£

1.7

100.0

68.0
0.7

6.1
16.0
0.5
0.8
1.6
6.2
0.1
0.01

100.0
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Comparison between the data given in Tables I and 4 shows that the relative
importance of the utilization of compound feedingstuffs, that is tosya their
degree of peneiration of the market is a tpresent very varied according to the

countries within the Community.

SHARE OF CONCENTRED PRODUCTS CONSUMED IN THE FORM OF COMPOUND FEEDS IN 1970

Netherlands 75.9 %
BLEU 67.0 %
UNITED KINGDOM 51.8 %
France 39.2 %
Federal German Republic 37.8 %
Denmark 31.3 %
Ttaly 18.2 %

The wide differences seen above are apointed to the feeding habits of bree—

ders, who may either :

a) Use mainly simple concentrated fodders produced on the farm or bought
in the trade and purchased only small quantities of compound feeds with <!

the probable risk of obtaining unproductive results (for example Italy)

b) Use a great deal of simple products supplecenting than by considerable
quantities of compund feeds and particularly, of complementary mixtures

of cereals, or finally :

c) Use mainly complete compound feeds and mixtures of complementary grass

feeds (for example the Netherlands).
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Between 1965 and 1972 Community prodcution of compound feeds went up by
58.1%, riging from 33.4 to 52.8 thousands of tons. On the other hand,utili-
zation of the main concentrated products —~ cereals, feedcake and animal meal
including consumption by the compound feedingstuffs industry, only increased
in all by 22.0%, rising from 67.8 to 82.7 thousand tons (Chapter 1).

In the course of the recent period, the manufagzture of compound feeds has
apparently accounted for an every important share of the total of available
fodder resources and it is probable that this trend will continue in the coming
years. It will probably be more rapid in those countries where the utilization
of complete and complementary compound feeds is still small (particularly in
Italy) than in those where the penetration of compound feeds can be considered

as having attained almost a maximal level (the Netherlands for example.)

It is regrettable that the available documentation does not make it possi-
ble to observe the evolution in time of the volume of concentrated products used
by breeders in - simple form. From the analysis fo the data which the OECD had
available for its study on "The factors of utilization of cereals in animal

feeding", it could be deducad: that these volume must have undergone minor va-
riations in the course of the years.

In a forward study it will therfore be neecessary to content oneself with
considering them as relatively fixed and to have that part of the concentrated

feedingstuffs used in the form of compound very in the light of the different

animal productions.

C - UTILIZATION OF THE CONCENTRATED PRODUCTS CONSUMED BY THE COMPOUND FEEDING~

INDUSTRY IN TERMS OF THE DIFFERENT PRODUCTIONS.

The available documentation does not make it possible to determine what raw
materials have been utilised for the manufacture of complete or complementary
compound feedingstuffs in terms of the main animal productions, calves, adult
cattle, pigs poultry and others. In fact the FEFAC statisties reveal only by
country on the one hand total utilizations of raw materials for all the forms
of production together, and on the other hand the breakdown of manufacture ac-—
cording to the animal species for which the products are intended. It is pro-
bable long time in view of the fact that a breakdown of the uses of raw mate-—
rials according to animal species would demand considerable work on the part of

the accounting services of the enterprises.
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However, use of the methods of formulation described in Chapter 3 affords
the possibility of making plausible breakdons of the utilisations of raw mate-
rials by animal species by calculating examples of coherent formulae by which

the totality of national resources can be allocated.

This breakdown has been established as follows :

« for each country and for the base period
. taking account of the national characteristics concerning :
a)-The importance of the complementary compound feeds and the nature of
the simple products to be supplemented. (rough fodder, grass, potatoes, liquid

gkin milk, etc. or concentrated products such as bran and cereals).

b)=The types of animal production and in particular the yields, the
weights and ago at the time of slaughter, the production yellow meat poultry or
tinted yellow eggs, all of which are factors which necessarily influence the

nutritional requirements of the animals and the corresponding formulae.

c)-The probalities of an economic nature as regards the use of raw ma—
terials. From the nutritional point of view there is no reason not to use wheat,
sunflower cake or fish meal in the feeding of ruminants. However, these raw ma~
terials have been allocated to monogastric animals when there existed elsewhere
sufficient resources of cereals with a higher cellulose content such as barley
eats, and of copra or palm plant feedscakes more suited to the feeding of bovine

cattle than of monogastric animals,

On the other hand, this breakdown is to some extent imprecise because of uncer—

tainly factors such as the following :

a) - The FEFAC statistics make no distinction between productions of
feeds for laying hens and for table poultry. A breakdown of feeds for poultry
A Dbreakdown of feeds for poultry has been calculated in the light of the pro-
portions observed in each country of the production of eggs and of table pouliry

and taking into account the production of meat from culled hens,

b) -~ The "other animals" can be as varied as turkeys and rabbits and,
for this reason, consume very different compound feeds. Their formulae have
been established by taking as far as possible of national productions of these

animals.
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¢) = For certain countries, for example, Denmark, the statistical data were

insufficient or non-exsitent.

In the annexed Tables (1-8), are shown the plausible formulae thus calculated
and also the corresponding volumes. Comparison between the totals and the
data shown in Table 4 reveals that practically all the materials used in the
manufacture of compound feedingstuffs in the course of the base period have
been broken down by animal species according to coherent formulae with the a-
vailable resources, the habits of breeders and the structure of animal pro-

duction in each of the countries.

It did not appear legitimate from a statistical point of view (1) to add to-
gether the wolumes corresponding to the presumed uses in compound feedingsfuffs
intended for adult cattle, calves, pigs, chickens, poultry etc. It is the-

refore not possible to give Community totals.

(1) The weighted averages of formulae established for the same animal species

in each country would in particular not have any meaning from a technolo-
gical point of view.
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BREAKDOWN OF THE UTILISATIONS

oF

RAW MATERIALS

consumed by the

COMPOUND FEEDINGSTUFFS INDUSTRY

Below : ANNEXES 1 to8
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FEDERAL REPUBLIC GERMANY
L HEAVY CATTL& CALVES(1) P1GS " CHICKENS B LAYING HENS| - OTHER TOTAL
% [1000°] % [1000 % [10004 % [1000t | % fro00t| % |r000"
CEREALS Wheat 10, 3| 345, 23,5} 705,38,4} 71,0} 1121,0
Barley 3,5} 80,0 15,61523, 603,0
Mai z6 5,0/168,0d|24,3] 162,0} 35,941077,d 8,61 16,0} 1423,0
0,4 134 12,0
g:;gr‘s"' 7,5{173,0 a,1|138,d|22,7| 151,90 462,0
Total 11,0/ 253,0 35,0[n74,0]47,0{ 313,0§59,8[179447,0] 87,0[ 3621,0
MEALS Fish 5,0(168,0| 6,0 40:q 4,5} 1354 5,0] 9,0} 352,0
Meat 1,3| 44,d 1,0 344 74,0
FEEDCAKES Soya 998 226,0 2612 8799q 2510 167,C 8!0 24QC 20,0 37,0] 1549,0
Greundnut 5+5[127,0 o
4,8] 144d
Sunflower 34,0[ 785,0 ’ 1056,0
Celza
Lenseead
Qthers
Tetal 49,3|1138,0 26,2|879,d]|25,0| 167,04 12,8] 384,420,0{ 37,0l 2605,0
BY-PRODUCTS OF FATZE :
Gluten 6,7| 45,4 5,0 1504 4,0| 7,0[} 350,0
Cake seed 6,4| 148,0
Fat - Suet 11,d 21,0} o,3{10,0f 5,0 33,4 1,3 334 3,0 6,0] 109,0
Bran middlings and 17,0] 393,0 16,0|537,0 5,0} 1500]10,0] 19,0] 1099,0
by-preducts .
ugar 1,8| 60,0 60,0
1]
Molasses 8,6| 200,0 ’ 200,0
Starch
Maniac 12,0{403,0) 8,8] 59,4 3,6 1089 5,0 9,0 579,0
Grass moal 5,0[115,0 2,q 60,0 2,0 4,0 179,0
Sugarbeet pulp 1,0 23,0 23,0
urea 0,2| 4,0 4,0
Lysine ’ ’ p.m.| 0,6 0.6
Minerals 15| 35,0 1,4 47,d 1,5{ 199 s5,d150,d 4,0 7,0f 249,0
Skim miTk 89,0 168, po.0
Whey 1,0 34,4 !
Oilseeds
TOTAL 00,0{2309,4100,d 189,q 10G0B356,4} 100, 667,01 10q0| 300G 0}100,q 18: \i 9706,0
A

(1) Calves or all other animals consuming suckling feeds (or milk replacement feeds),
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Annex 2
FRANCE
T = — e ry ——
= . - . . - !
CHEAVY carret eatves € | pigs CHICKENS  fuaing wronf “orurp | Tt
L% looo tf # '1000t % hooor % 1000t | * I;OOOt % 11000t
CEREALS yhaat 8,9 92,7 , 23, 0| 644,01 20, 0] 325,0 ] 15,0[175,5] 9,5 555111296, 3
Barley 20,4 218,0 ; 25,0 7000 7,0{ 40,6] 958,6
: 3,0 84,0|| 42,5)699,1 § 47,5} 555, 8] 1338,9
Maize ! | 32,0{185,6] 185,6
Mrdhee | U
Tetal 28,9 310,7 51.0?428.0“64,5*!069,2 62,5|731,3]48,5|281, 3] 3820, 5
MEALS Fish 1,0 28 3,0 49,44 2,0 23,4 1,5{ 8,74 109,5
Meat 3,5 98,00 1,0 16,44 2,0 23, 137,8
FEEDCAKES Soya 4 | 43,6 18,d 504,d| 24,01 394,8[ 7,5 87,8{10,0] s8,d1088,2
Groundnut 8 87,2 5,d 140,0 2,0 23,4410,0f 58
Sunflewer [i 3,9 35,18 7, J 40,6
C°]za S 98,1 3yd 84vd 819,3
Linseed 9 | 98,1
Others 14,2 154, 8}
Total 44,2 481,8 26,d 7280] 24 | 394,8| 12,5 146, 3 27,0 156,6] 1907,5
BY-PRODUCTS OF MAIZE T
Gluten 2,0 32,9 32,9
Cake seeds g2 | 21,8 21,8
Fat - Sust i 16,3 93,0 2,7; 44,4 , 137,4
Bran afddlings and 13 14,7 } 11,4 308,0 : 12,4 140,4 590, 1
by-preducts { ) i !
gar . 1,3 364 ‘ ! 36,4
la : ; ’ ! i v
Nelasses b | 76,3 . 1'2i 33,6 ; i ! 109,9
Starch ; ! 4,0 23,0 : ; : 23,0
Maniec ; : ! ;
® ! ; . 0’53 14,0 5 i 14,0
Grass neal i1 10,9 ; 05 140 0,9l 14,8l 3,00 357] 20,0 116,d 190,8
Sugarbee'l’ DU]D ( 2 :l 21,8 }. : | ] 1’d‘ 5,4 27,6
Urea f ; . : —
Lysine ‘ 0.51i 5,4 i i 514
Hinerals 1,4 19,6 i 2,5'; 70, 1,4 23,0 6,0 704 2,q 11,6| 194,4
Skim milk 69,431400,0 0,9 14,0 i 414,0
Whay 10,4} 60,0 1,Q 280 ; 88,0
0i1seaeds | i
TOTAL 1oo,c1o9o.01m,ol576,o 100, !esoo.c1oo,d1644,9“1oo.c1170,1“1oo,d 580,0]} 7861, 0

(1) Calves or all other animals censuning suckling feeds (er milk replacement feeds).
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Annex 3 ITALY
HEAVY CATTLEI CALVES (1) ,PI1GS. CHICKENS LAYENS HENS] OTHER Total
CEREALS theat L« hooo tf « !1000t % hooor o |1000t || % 11000t % 1000t
Barlay i
Maize i
Serghun '
Othars !
Tetal 1333 ] 338, 60,0 3654 64,0 898,6] 70,0] 82,6| 1684,6
MEALS Fish
‘ Meat
FEEDCAKES Soya
Greundnut
Sunfioewer
Celza
Linseed
Others
Total 42,9 451, 4 15,0 94 22,0 308,9 20,4 236} 875,3
BY-PRODUCTS OF MAIZE !
Gluten 22! 30,9 s.ci 599 36,8
Cake seeds 4 3s7 37,6 i ‘ 37,6
Fat - sust B CENPPR | 18] 254 9 3,9 729
Bran midd1ings and : : ! ad 562
by-preducts 12,5 126, 4 15,0' 91,4 : i ?. 274, 5
Sugar l : 4,0:: 24,4 F ;‘ 24,4
Melasses Fos,q 55,4 . i ; i 55,8
Starch P ‘ } ; ;
Maniec ! j : ( : : !
_Grass meal C ; i : i I
Sugarbeet pulp ? i ' f : !
Urea i } ? ; | |
Lysine | | 0,CD7$pm ! i i
Minerals T 2.Si 25,4 i 2.5% 152 § 6,0: 84,2 2,01 2,4t 127,2
| ’ N ]
Skim milk : 62,1,147,9 3,5! 21,3 i
Wiey ( 1o:oj 25,7 : ; $192.2
0i1seads ] i '
TOTAL 1 00,41035, 90,7} 215,0 100,0]609,1 Iroo,o1404.1l|1oo,c11s,o 3381

(1) Calves or all sther animals censuming suckling feeds (er milk replacement feeds),
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NETHERLANDS
weAvy cATLLl caves OO pies CHICKENS  [[LAYING HENS| OTHER TOTAL
000 t hoootf] ¥ hooot)| % [1000 4f % hooo ¢ 1000
CEREALS Wheat 6,0[177,2(35,0[312,9 [ 18,0[166,1 9,4 | 665,6
Barley 8,0/ 236, ' 1 236,2
Mai 34,0(1004, O 5,01 44,7 | 37,3]344,3 40,5 | 1433,%
arze 7,0 62,6 7,0 64,6 127,2
Sgggfr\gm 257,5 3,0] 27,7 285,2
TOTAL 257,5 48,0107, 4l 47,01420,2 || 65,3(602,7 49,9 | 2747,7
MEALS Fish 1,5 44,3 5,0| 44,7 2,0[ 18,5 3,2 110,7
Meat 2,0l 59,4 1,0 8,90 1,5 13,8 81,8
FEEDCAKES Soya 18,d 53,5} 32,8/293,2 | 17,0| 156,9 25,8 | 1007,4
Greundnut
Sunflower 1020,6 6,0] 55,4 11,0 ]1087,0
Calza
Linseed
Others
Total 1020, 6 18,0 531,5l 32,8(293,2{ 23,0 212,3 36,8 | 2094,4
8Y-PRODUCTS OF MATZE
Gluten 2,5 22,4 22,4
Cake sseds 64,4 64,4
Fat - sust 20,0| 70 | 0,720,7{ 6,0f 53,64 1,9 9,2 153,5
L
Bran middlings and 12,0354 4 | 354 ,4
by<preducts 207,3 6,0177,2 E 379,5
Sugar 2,9 73,8 73,8
Molasses 174,71 5,5162,4 337,1
3,0| 11,0 11,0
Starch
Mani sc 2,1 62,0 4,0 35,8 97,8
Grass meal
Sugarbeet pulp
Urea
Lysine
Minerals 36,8 1,750,214 1,7 15,2l 7,2} 66,5 2,1 170,8
Skim milk 48,01168,0 168,0
Whay 20,0{ 70.0 70,0
0ilseeds 82,8 82,8
TOTAL 1239,10cs 7 [319,0[100,0953,0[1100, o 894, 0ff 100,0/923 ,0 92,0 7020
ivens

(1) Calves or all ather animals consuming suckling feeds {or milk replacenent feeds),
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BELGIUM - LUXEMBOURG

HEAVY caTTLl cALves () s CHICKENS || LAYING HENY  OTHER TOTAL
% l1000 ] % l1ocotff % hoooty % {1ocoot|| < {10004 % {1000t
CEREALS Whaat
Barley
Maize
Serghua
g:z:s 38,0| 278,2 46,0{932,9160,0{138,6 [62,0{500,4 1850, 1
MEALS Fish 1,6{ 32,0 2,0} 4,60 1,0{ 8,1 44,7
Meat 2,01 40,4 3,0| 6,9 2,0 16,1 63,6
FEEDCAKES Seya 15,0f 304,94 20,0{ 46,2 | 12,0} 96,9 ' 447,3
Greundnut
Sunflewsr 4
Calza 38,0| 278,2 4,0| 81,4 5,0] 11,6{ 4,0] 32,3 403,2
Linssed
Others
Tetal 38,0! 278,2 19,0| 385,3| 25,0} 57,8 16,0} 129,2 850,5
BY-PRODUCTS OF MAIZE
Gluten
Cake sseds ’
Fat - Suet 20,0 | 13,8 5,0] 11,64 1,00 8,1 33,5
Bran midd1ings and
by-pr:ducts = 16,0 17,1 16,0, 324,9 | 15,00 121,0 562,6
|
Sugar 0,5/ "10,1 10,1
Malasses 8,0 58,6 3,0 60,8 fi 119,4
Starch
Mani oc 10,4/ 210,9 5,0 11,6l 3,d 24,2 246,7
Grass meal ;
-Sugarbest pulp i
Urea '
Lysine
Minerals
S:in nilk &2,0 49,7 }1,5 30,4 80,1
Whey
0ilseeds
TOTAL 00,0} 732,1§100,0} 63,5 [[100,0p027, 5](100,0{ 231, 1{{10G0 8oz1u 3861,3

(1) Calves or all other animals cansuming suckling feeds (or milk replacement feeds;)
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Annex 6 UNITED KINGDOM
HEAVY CATTLEf. CALVES1) PI1GS CHICKENS {|- LAYING HEN NTHER TOTAL
% fooo t] 7 hoootfl % [voosfl % [1000 4§ % [1000tf % [1000t
CEREALS wheat 10,4 347,8) ; 40,0] 891,4| 66,0]708,8 [ 25,0]583,5[55,0[106,2] 263755
Barley 13,d 452,1 i 10,0} 222, § 6,0{ 11,6 686,5
Maize 1 11,0 245, 1 51,0[190,3}24,0{ 46,3} 1481,7
Sorch { 2,0| 21,50 2,5 58,4 79,9
Dthere. 33,41147,7 i | 1147,7
Tetal 56,d1947,6 : 61,0;1359jL68,o 730,3 || '78,5!18%2,24 85,0 164,1]  6033,3
MEALS Fish 3,0 6681 5,0 53,74 4,0 93,4 484,0
Meat 5,0 1114} 5,0{ 53,7 4,5 105,0
FEEDCAKES Seya 5,d 111,4] 15,01 161,1|| 7,0 163,48 11,0} 21,2]  457,1
Greundout %1182 3,0 32,2 40 8.4 4q T 32
£1 - p 2,q 46,7 ’
- :l‘zgw 1 3,0 104,3 104,3
Linseed
Others 4,0} 139,1 139,1
Teta) 7,0 243,4 13,0 | 289,6) 18,0] 193,3|| 13,0 303,5 15,00 289 1058,7
BY-PRODUCTS OF MAIZE !
Gluten 20,0 695,6 ‘ } 800,3
Cake seads E ! 4,7 : 1047
Fat - suet 17,0° 4,9 4,05 43,0 47,9
Bran aidd1lings and : : ' t
by-praducts &0 278,2 ' 10,0 2224 ; g 01,0
i ! ! L
H H A
Sugar , i 0531 6,7 : ! 369,1
Melasses | 8,5/ 295,4 3,0 66,8 ! i
Starch 7% é % ; ;
Maniec ! ; ! | i
1y ‘ 1
Grass meal i ' | , $ S !
Sugarbeet pulp H . ! ! |
: i : ‘ : 17,4
Urea 0’5{ 17,4 . i ¢ ’
Lysine ] ' l0,0024| p.m. !
Minerals i § { {
i ! L
Skim milk | &83,0%24,1 ; } 24,1
~ hey : i
. { : i
Dilseeds i ! | )
TOTAL 1oo,os47s,oiwoo,oi 29, 0] 10Q,G2228,0 100,011074, 00, 0[2334,0[ 100, 193,0f 9336,0
£

(1) Calves or all sther animals censuming suckling feeds (er milk replacement feeds).
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IRELAND
Annex 7
HEAVYCATTLE] CALVES(1)|  P16S [ CHICKENS | LAvING HEN} OTHER TOTAL
% fooo ] % hooot| % fhooo 4| % fooo t|| % oo o] % fpoo t
CEREALS Wheat
-Barley ‘
Maize i
Serghua :
t H
Athers 53,5| 50,0 : 78,0 1464,0 75,d 60,0 | 83,3 1340 708, 0
—_ Tetal i !
MEALS Fish
Meat 5,0{ 30,0[l\5,0] 4,0 §t3,0] 5,0 39,0
" FEEDCARES Sova
Greundnut z
8':5‘2'“" 7,0| 42,0 42,0
Linseed S
Others
Tetal 21,5| 20,0 7,0| 42,0120,0| 16,0 [|13,7] 22,0 ’ 100,0
BY-PRODUCTS OF MAIZE !
Gluten
Cake seeds ;
“~rats Suet ; ;
Bran aiddlings and 25,0; 23,0 10,0° 59,0 f j 82,0
b-praducts ! X ;
e | T
Melasses f | | ; !
L { : ! : :
Starch % i é ; E
'L Mani ec ; | i '§
l 3 ! i
Grass meal 2 ; i 1 :
Sugarbeet pulp ; i . i i
[y — ; - -
Urea : 3 ; {
Lysine i : ! !
y 3 ' { !
Mingrals { ; i
Skin milk E g
Whey ! i
Dilseeds ! i g
TOTAL 00,07 93,0 { 100, 0 595,0H100,o§ 80,0 ||10G0}161,0 929,0
i

(1) Calves or all other animals consuning suckling feeds (er milk replacement fesds.)
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DENMARK

HEAVY CATTLE] CALVES (1) PI6S CHICKENS [ LAYING HENS|  OTHER | TOTAL

% {10004 % hoootf] < hwot|ff # T1o00t|] & [tooot] % f1000
CEREALS Wheat 30,0[ 96,0 [[15,5[ 37,0430,0] 21,0 154,0
farley 20,6/ 138,0 67,0(837,9| 4,0( 1370 [10,0] 24500 " | ' { 10120
aize
Serghum 36,0(115,0 {f36,0| 87,0034,0 23,0 225,0
Others 8,5| 20,0 20,0
Tetal 20,6]138,0 67,0|837,d|70,0|224,0 || 70,0]168,0[64,0] 44,01 1411,0
A Fish
MEALS Mst 4,0{ 50,9| s,0| 16,0} 3,0] 7,0 | 5,0] 3,0 76,0
ea 6,0 75,9 2,0] 6,04 4,0}10,0 | 3,0] 2,0 93,0
" FEEDCARES Seya
Gr:undnut 10,0| 67,0 20,01250,d123,0| 73,0 || 13,0]31,0 |28,04 19,0 440,0
Sunflewer 10,0424,0 24,0
Celza 345 24,0 ] 24,0
Linseed 3,5 24,0 ; 24,0
Others 46,4313,0 313:0
Tetal 63,4|428,0 20,0{250,d|23,0| 73,0l 23,0}55,0 |28,0{ 19,0} 825,0
BY-PRODUCTS OF MAIZE
Gluten
Cake seeds
Fat - Suet 20,0| 4,0 4,0
Bran middlings and 8,0 54,0 1,4 17,09 " 71,0
by-preducts i
Sugar
Welasses 8,0| 54,0 54,0
Starch
Maniec
Grass meal

Sugarbeet pulp

Urea
Lysine

Minerals

Skim milk

ey 80,0 16.0 | 1,6 }20,0 36,0

Oi1seeds

TOTAL 1®,0/674,0100,0{ 20,0 [100,0{12450( 100,4319,0 1 00,q 240,4f100,0{68,0 || 2570 t

{1) Calves sr all ether anisals censuming suckling feeds (er milk replacement feeds).
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A - GENERAL CONSIDERATIONS

Despite the statistical difficulties and certain technical inexactitudes,
the experts nevertheless carried out simulation exercises, some of which (Hypo-
thesis II below) were deliberately irrealistic. The essential purpose of these
exercises was to light up provide the techhical aspect of the subject, the aim
being to preserve and reconstitute within projections the links of compatibility
between resources in cereals, feedcake, animal meals, industrial nitrogenated pro-*
ducts, etc, and animal production. The exercises would not have been possible
without the statistical inventory of fodder resources established by the SOEC
for the base period (1970-1971). In the course of this period there existed
technical links between the structure of fodder availabilities and enimal pro-
duction. Within each Community member country, the breeding of calves, heavy
cattle, pigs and poultry which supplied certain quantities of meat, milk and
eggs was only possible because the fodder resources were available with which
to nourish these animals and to obtain from them yields which differed,moreover

according to the countries by reason of their varying breeding methods.

The exercise which will be undertaken in this chapter consists of recons—
tituting the technical links between the two structures of animal production
and fodder resources at the end of the period of the forecast (1977-1978). In
the course of this period the structure of animal production is to undergo
transformations. Certain forms of production will develop more rapidly than
others. In addition, the animals will not continue to receive the same nou~-
rishment because breeding techniques and the yields of the animals will evelve
and available resources and raw materials prices will change, causing manufac—
furers of compound feedingstuffs to make substitutions in the choice of the
fodder products. The reconstitution of the technical links between the two
projected structrues of animal production and fodder resources can be effected
by calling once again on the method of linear programming. This has the ad-
vantage of meking it possible to measure volumes of utilisation without taking
into account price levels fixed a priori (1). It is sufficient to introduce
supplementary constraints into the programme (for example, imposed maximum or
minimum utilisations) or arbitrary prices (for example, 1 for a product whose
utilisations it is plammed to maximise (1). Of course the field or application
of this method it limited to the compound feedingstuffs, whose importance
however is constantly growing within the body of fodder resources.

(1) On the other hand, linear programming makes it possible to calculate "in-
teresting" prices that is to say, those below which these volume will reply
be utilised by the industry. Knowledge of these "interesting" prices can be

important in defining price policy for cereals proteic concentrates and ni-
trogenated products supplied by jindustrtn, ete.
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The exercise proposed in this chapter is particularly important in a
forward planning study. It makes it possible to give coherency to the balance-
sheets projected for the various products which are dependent on each other
through the intermediary of animal feeding : cereals, fats, meat, eggs, milk
products, etc. In this way, thanks to this exercise, it is possible to take
account of the extremely important fluctuations which are typical of the re—
lations existing between the productions of the soil, sea~fishing, breeding,

industry and the foodstuffs trade and finally, human consumption of food.

These relations, which are extremely complex, can be outlined by means
of a few diagrams. The relations between the production of grasslands, arable
land and the sea are the subject of an initial protein circuit which leads to
the supply of rough fodder and simple concentrated products to heavy cattle
and to the monogastric animals. The remainder of the products of the arable

land and all those of the sea are destined for the food industry and trade.

CIRCUIT I
Meat
CALVES ——--‘~—-~—----->W
A
'
Rough feeds :
Crass —| """ """~ °"°"°TTTTTTTTTTTTTTA '
Grass meal : M
B et g ! Food
: ! ' Industry
! ! ! Milk
o Ve -
S 2 nd
' [aomrwanes |
; -1  Meat
1 T ---------- -3
Simple feeds ! | 5
e e e ———,——
Arable v
1
Land ! E
]
-------- ! ) 1
]
' ! ; Meat Prade
' \4 v D
] e > =
! Monogastric Animals
: : “t2-  Bees
| _cereals,oleaginious products,dry vegetables etc.
Sea S
fishing | )
| ERRESS——
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The various food industries received whole products and their work con-—
sists roughly of separating these products into two parts, one for human nou-

rishment and one for animal (1).

CIRCUIT II
- - Uereals_ _ _ _ > Bran middlings other -y-product
- - -Oleasinous products) THE Feed cake .-
Meat Animals meals

___________ 2 FOOD Animals meals _ _ _ _ ____y
N L | INDUsTRY | Fats __ _____ _____._ >
- Mk > JSkin milkywhey Lo >

|

!

1

!

v

Prod: cts for human nourishment
cereal flours, fats, meats fish

milk products.

(1) For the clarity of the account no mention will be made here of the new pro-
ducts for human consumption whose importance is ceaselessly growing and
which are extracted by industry from raw materials hitherto considered as
by-products exclusively utilisable in animal feeding : artificial meats
and milks, meals intended to be mixed with bakery and pastery products and

extracted in particular from oil cakes.
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The compound feedingstuffs industry, receives from growers tlheir pro-
ducts in the natural state and also by=products of industry, and of the ni-
trogenated products manufactured by the chemical industry, makes mixtures
at the least cost and supplies feeds whose compositions very according to
whether they are intended for calves, heavy cattle, pigs, table poultry or
laying hens, and whether they have to be distributed to the exclusion of

rough or simple feed (compound feed known as complete) or whether they have

to supplement the latter (compound feed known as complementary).
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Because of their complexity, the exchanges to which the feeding of
slanghter and breeding calves gives rise deserve to be illustrated by a separate
diagram representing a fouth protein circuit within which the natural products
supplied by the milking cows are progressively replaced by raw materials which

are cheaper :

i T | : : N 2 ! ] s
,...V% ...... : - ,i...___.i- '__"'f'"“ ERREMRE BETIED RS _.A,.;.N.A,..,*.A.,. :. e -
: : { CIRCUIT : IN ! ; | : :
; t ' i : o : : ; : : :
SO SRS SYUUS SUNS SN TR S USRS N JROR SRR DU SN SURPRUUIN SN SRR DU AU SR - S S
; T T MILKING CoWs | z
' T 0 i . i : ’ : ; :
25 e e ?
- - | riuis L SN
= : t b bl whale - f i L R B -
o ; Milk | - : :
. 8 N O O O O : P ] T N
; ; z i v : z 5 L
: f ' : : ey : ‘ ; >t Meat
S Y O O 4 Dairy o f Lol ek l_ ,,,,, ; -
i L Industry: RS =
T ; ; ! ‘ ; for si&aughtqr
sol L ) L O O I R e I A
i ‘ ! : i i ! : : : : : 1
! : Dry skim Milk- : ; ! — 5 i ' : : :

1
. A ! g i e | ‘ ‘ : f :
o ]?ry 1acto[z_se:~uxp,, i e J A}; e e e o

! i i T &
T : : 1] { -
; I I __..i:_._._:__,.,,,-..A.,,-..L 005 JUUS DU U S SOUL U OV TUUND RO SO MEOEIOON AU
% e : : 1 i ; i
ay - ; : * | : for breedi

T o [ naustry [ Milkips foods 1 |

of compound.

i \
T T
I

} '

| Milking foods © . ! | i | | | [Reconstitutio
b+~ == ;_ﬁ-.‘l.-_.t_.! i o ? ) #
T i I
! i

tof the gfttl’;

. foods,

4

i ]

PRS- SUPUN P

L LI SO
Substitutes for skim milk

' : ; | (#oya isolates,unicellular organisms - __

I
[ | fich in protein, etg..

i - - R T !
PSS B2 N % DU UUUUE NN H B ; e JESUUN SIS SRURN SIS SIS S
| , , I B I i ! H i i
. . : I R N i : i
t - - N T T T T —t
A . : : ! i o ; - .
4 ) i : ;

All the circuits just described can already be measured in units, such as
the crude proteins and the yields (animal production, corresponding consumoption)
calculated, and for example, the share of external trade at each of the points

of the general protein circuit.
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B ~ QUTLOOK FOR THE PRODUCTION OF THE DIFFERENT CATEGORIES OF COMPOUND
FEEDINGSTUFFS AND CHOICE OF THE HYPOTHESIS CONCERNING THE CORRESPONDING
UTILISATION OF RAW MATERIALS

The forecasting work undertaken in this Chapter has been carried out at two
levels :
. determination of the forecast volumes of manufacture of compound feeds
by the regression method,

« breakdowns of the corresponding uses by the method of linear programming.

B A/ FORECAST CONCERNING MANUFACTURE OF COMPOUND FEEDINGSTUFFS

The volume of manufacture of compound feedingstuffs seems to be linked
to two factors :

a) The time needed to measure their market penetration and

b) The corresponding animal production.

It must be considered that two distinct forms of animal production can
correspond to a particular category of feeds. This is the case of certain feeds
intended for heavy cattle which can be used both for the production of milk and
for that of beef and veal (slaughter and culled cattle). Similarly, the statistics
concenrning feedingstuffs for poultry cover products both for the production of

eggs and for poultry meat.

In order to establish production forecasts for the different compound
feedingstuffs, the relations existing between the annual trend (from 1965 to 1972)
in each country of the production of each of the compound feedingstuffs and in
each case two explicatory variables were first calculated (1).

« As regards the milking feeds for calves, the production of veal and

the time T.

« As regards feedingstuffs for heavy cattle, the production of beef and

of milk

+ As regards pigsfeeds, the production of pigment and time T.

+ As regards poultiry feed, the production of eggs and poultiry meat.

(1) This work could not be done for Denmark and Ireland, for which the volume of
manufacture of compound feedingstuffs were not known far enough into the past.
Furthermore, it should be pointed out that some of the factors affecting the
variables concerning animal production could be negative when the values of
the time T representing the market penetration of the product and the cons-
tant were high.
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The extrapolations were made taking into account the new values of T in
1977-78 and also volumes of production which had been chosen by the independent
experts who carried out a study for the Directorate General of Agriculture of
the Buropean Communities (Table 1). The production outlocks for the different

compound feedingstuffs obtained by this method are shown in Table 2.

If we suppose that the volume of feedingstuffs furnished in the simple
state do not undergo any variations in 1977-78 in relation to 1970-71, breeders
in the Community countries would use a total of 125.6 million tons of conce.~
trated products, as against 107.8 millions in the course of the base period.
These volumes would therefore increase at an average annual rate of 2.2%. The
share of the composite feedingstuffs produced would rise from 44.7 to 61.9 mil-

lion tons in seven years, i.e. an annual rate of 6.6%.

B B/ FORECASTS CONCERNING THE USE OF RAW MATERIALS
HYPOTHESIS I : This hypothesis corresponds to an immediate reaction on the part

of the compound feedingstuffs industry to the supply and price situation at the
end of 1973 :

o A slight fall in the protein rates to keep closer to the standards of

nitrogen requirements and to avoid vaste.

. Maximum utilisation of urea (a cheap source of nitrogen) of flour meal

and of powdered lactoserum as a substitute for skin milk.

. Diminution of the uses of wheat (reduction of the denaturing premium)

of oats, and of fish meal.

. Suppression of the utilisation of sugar in animal feeding (because of the

excessive prices).

The uses of bran and barley must very to a slight extent in order to take
account of the relative stagnation of the production of barley and of the acti-
vity of the milling industry. The utilisation of maize, sorghum, oilseed cake,
meat meal, fats, and industrial amino acids are left free, and it is to these
raw materials that the computer must appeals in order to complete and balance
the formulae sought for. This hypothesis has been established on the basis of
the same market price relations as at the end 1973. The details of it will be
found on page VII/ll. It is not established at constant prices and does not
exclude an upward trend of price which proportionately affecting all raw materials

would maintain the price relations obtaining at the end of 1973.

(1) These two totals include the simple feed used in all the countries including
Denmark to the exclusion of these used in Ireland. The difference between
the total volumes of utilisation of the concentrated products and of the ma~
nufacture of composite feeds can unfortunately not be calculated because of
the divergences mentioned above between Tables 2 and 4 of Chapter VI.



Table T

(a) MAIN FORMS OF ANIMAL PRODUCTION DURING THE BASE YEAR
(®) PRODUCTION OUTLOOK FOR 1977-1978

( in '000 inclus Tons)

Total
F.R. France Demmark jIreland 9 coumiries

(a) (v) (a) (b)Y J(a) | (b) (a) (o)
Beef 1244 1416 1217 258 | 209 480 4888 5742

Veal 85 50 358 131 - - 778 801

Pigmeat 2279 2642 1115 853 g 141 | 112 6816 | 1933

Poultrymeat 267 386 787 125§ 30 40 2809 [ 3723

Eggs 891 961 680 80§ 41 30 3724 | 3884

Whole milk 215 216 288 6,30 3,7 6,2 747,5 811,4

8/I1A




Table II

PRODUCTION OUTLOOK FOR 1977-78 (b)
(in '000 metric tons of nroduct weight)

PRODUCPION OF COLPOUED ¥EEDS Ik 1970 (a) and

31 — 7 7 l —
~ oo ' German ; - Wether— i 1 D k Ireland | Total
ype of feed ; salvy - enmar
Type of feeds F.R. france Ttaly Lands BLE g U.K (2) (2) 9 countries
a l b a b a b a b a b f a b | a T b a b a I b
Feed for suckling 210 255 | 617 | 1009 | 254 | 441 | 32 | 55| T | 8| 40| 36| 20| 20/ 50| 50} 1617 | 2406
calves :
Heavy cattle 2310 2684 | 1010 1211 1 1097 | 74 515 | 2431 790 T64 | 3980 5351 674 700 93 100§ 12017 f 13982
i

Pigs 3360 5274 | 2780 6224 6501 959 | 3310 | 4706 | 2190 3812 { 2591 36091 1210 | 1200 570 30| 16661 26521
Poultry I 3606 3921 | 2834 3500 | 1454 11938 | 2188 | 2366 { 1110 125} 3904 3850 562 T00 258 350} 15916 17790
Total (1) 9730 | 12319 | 7580 | 12524 | 3630|4197 | 7850 |10110 | 4280 | 578811010 | 13079| 2570 | 2688| 970 | 1230| 47620 | 61935

s

volumes of the base vperiod.

(2) Very apvroximate estimates for Denmark and Ireland for 1977-1978.

(1) This total includes fcedingstuffs for the other animals {horses, rabbits, etc.) assumed to be equal to the

6/11A
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HYPOTHESIS II : In this hypothesis the existence of a far-reaching and prolonged

scarcity in protein supplies leading to very high costs for feedcake and animal
meals has been assumed. Substitution raw materials susceptible of being pro—
duced within the Community have been introduced. They include in particular
bread beans and unicellular organisms rich in proteins, in addition to grass
mea} urea, cloza cake and industrial amino acid. These substitution products

have heen incorporated in maximum doses.

HYPOTHESIS III : As hypothesis II was probably likely to lead to estimates of

use appreciably in excess the Community production capacities, hypothesis IIT

admite a reduction of the use of the substitution proteic products which must

be used by priority in the formular in which "interesting" prices are the highest
(a million tons of broad beans, 700 thousand tons of unicellular organisms, etc).
In the two hypothesis II and III, the maximum market price levels necessary to
allow of the utilisations imposed (maximum in hypothesis II limited in hypothe-
sis III) have been supplied by calculation on the computer. The price levels
corresponding to Hypothesis II the unrealistic one, have not been reproduced
here. Those of Hypothesis III are shown on page VII/43. Thig Table and the
annexed Tables of Hypothesis III must be understood in the following fashion.

If, in 1977/78, the prices of cereals, soya cake, groundouts, etc are the same

as in November 1973, it will be possible to incorporate 1% of fish meal with

65% protein content in feeds for table poultry in France, ( page VII/45) on
condition, however, that the price of this fish meal does not exceed 32,00 UA/q
(Table on page VII/43). In November 1973, this price was 35.00 UA/q(page VII/11
and first comumn of the Table on page VII/43). If, in 1977/78, this fish meal
costs more than 32 UA/q (the prices of cereals and feed cake being those of 1973)
it will not be used in the manufacture of feedingstuffs for table chickens in

France.

The calculations corresponding to each of the hypothesis have obviously be made
with an eye to all the different technical contraints proper to each category
of animals, total proteins, cellulose, methionine, lysine, energy,phosphorous,

calcium, chlorides, etc.

N.B. As for the Tables annexed to Chapter VI, it did not seem legitimate to add
up the results obtained for each animal species in the Community Member coun-
tries. The result is that the Community totals of utilisation of raw materials
for bovine cattle or pigs, etc are not available. Apart from the fact that the
uses of simple feeds have not been the subject of a breakdown,to add formulae
applicable to very different system of produotion(predominance of milking cows,
of very high yield in one country,of young cattle in another or of hens of heavy
breed in one country and of light breed in another etc) would have no meaning.
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PRICES OF RAW MATERIALS

(In units of account/quintals (1))

TABLE III
CEREALS Oats 9.83 DEHYDRATED MEALS
Wheat 10.47 Lucerne 17% FB 7,64
Maize 10.47 Lucerne 18/250 (2) 7.83
Barley 10.08 Lucerne 20/400 (3) 8.10
Sorgho-Milo 10.47
ANIMALS MEALS
GLUCIDE PRODUCTS Dry lactoserum 21.60
Molasses (cane 6.84 Dry skin milk 43.31
Manioc 9.72 Fish meal 65% PB 32.50
WHEAT MIDDLINGS Fish meal 72% PB 36,08
Fine bran of seft wheat =~ 7.76 Meat meal 50% PB 18,00
FEED CAKES AMINO ACIDS
De~oiled ground 17.10 Lysine 76 % 216 .00
De~oiled copra 10.80 Methionine 98% 126.00
De-oiled copra 12.61 Miscellaneous
Maize seeds 12.61 Suet for poultry feeds 22,51
De-oiled linseed 17.14 Vitaminized mi-
Soya 44 17.10 neral mixture 35.00 (4)
Soya 48.5 19.80 Urea 44% of Nitrogen 9.00
PROTEINACEDUS PRODUCTS MINERALS
Field beans 12,28 Calcium carbonate 1.44
Maize 28.81 Bicalcic phosphate 13.50 (5)
Gluten 65% PB 50.41 Salt 2.76
Yeasts on alkanes

(1) Prices ruling in November 1973 (according to the french prices)

(2) At 18% of PB and 250 ppn of Xanthophyllis, the quality for table poultry feeds
(3) At 20% of PB and 400 ppn of Xanthophyllis the qualityfor table poultry feeds
(4) Price fixed arbitrarily for all animal species

(5) The price of phosphates has gene up by about 100% with effect from January 1974

No ccount was taken of this exercise, which was carried out at the end of 1973.
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C - UTILISATIONS OF FODDER PRODUCTS UNIER HYPOTHESIS I

The results of the calsulations made by computer may be found in the Tables
at Annex l.1l. to 1.8, for each of the countries and each of the main categories
of composite feedingstuffs and furthermore for all utilisations, including

simple feeds.

Unfortunately, it is rather difficult to compare the reuslts obtained by
methods proposed and applied to the date concerning the base period. The dif-
ficulty arises essentially from the fact the SOEC statistics (total utilisations
of fodder products) did not include Ireland and that hose of the FEFAC (utili-
sations in compound feedingstuffs) supplied precise and complete data for three

countries only : Germany, France and the Netherlands,

Below are to be found commentaries based on the examination of date as

comparable as possible.,

1/ As regards the product with a high protein non-proteic nitrogen content (the
case of Urea) hypothesis I had lead to :
11/ A sharp fall in the utilisations of fish meal and a considerable

increagse in that of meat meal.

In the absence of fish meal, meat meal has been recognised as an outstanding

gsource of phosphorus.

Raw Materails 1970-T71 1977-18 P Variations
Fish meal 1368 794 - 42.0%
Meat meal 594 1127 + 89.7 %

(1) All the volumes mentioned below are expressed in thousands of metric tonms.
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12/ A considerable increase in the utilisation of urea and of grass meals :

Raw materials 1970 = 71 1977 - 18 p

Urea 30 (1-) ‘ 418 (2)
Dehydrated meals of
leguminous vegetables

and of graminaceae 910 2547

(1) including the simple feedingstuffs
(2) compound feedingstuffs only
(3) excluding Ireland

13/ A relatively small increase in the utilisation of feed cakes, with
. at least a doubling of the utilisation of colza cake
. an increase in that of soya cake by nearly 20%
. a decline in the use of other cakes (among them cakes originating
from the tropical countries, less rich in certain amino acids which

are very costly to add).

As regards brans, middlings and other by-products, their total utilisations
have remained stable in conformity with the constraints which had been introduced

into the programme.

Raw materials 1970 - 71 1977 - 18 p ~ Variations

c AXES 14 217 15 769 +10,9 %
total without
Ireland)

OFWHICH SOYA T 016 8 380
total without
Ireland)

OF WHICH COLZA 686 (1) 1 283 (2)
total without
Ireland)

19,4 %

+

87,0 %

+

OTHER CAKES 6 515 6 106 (3)

BRANS, MIDDLINGS 15 081 15 196
OTHER BY-PRODUCTS
(without Ireland)

6,3 %
0,8 %

+

(1) Total utilisations including in simple feedingstuffs.
(2) Result of the linear programming for 1977-78 in the compound feedingstuffs only.

(3) To contain colza cakes classed in the somple state.
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2/ As reagrds milk products, Hypothesis I included two types of formulae for

milking feeds according as the breeding of the calves was mainly for the production

of meat or was breeding in the strict sense (replacement animals).

Raw materials

Soya

Fats ( suet)
Starch
Minerals
Skin milk

Lactoserum

formula Type 1 Hormula type 2
Slaughter type Breeding type
8 % 6
21 % 16 %
6 % 2 %
% 15
29 % 35 7
35 % 40 %
100 % 100

As foreseen, this hypothesis has led to strong substitution of lactoserum for

skim milk.

Milk Products 1970 - 71 1977 - 78 P Variations
Skim milk ,
(without Ireland 855 865 + 1,25
Lactoserum ,
(without Ireland) 96 975 + 915, 6 %
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3/ As regards cereals, Hypothesis I had led, taking into account the re-

ductions imposed by the utilisations of wheat and oats, to a sharp increage in

these of maize and serghum (see note).

Raw Materials 1970 - T1 1977 - 718 P Variations
Total cereals 65 204 69 586 + 6,7%
(without Ireland
Of which Wheat (1) (2) 10 484 6 548 (2) - 37,5%
Of which Maize
plus Serghum (2) (3) 21 902 32 207 + 47,0%
Other cereals (2) (4) 32 818 30 831 - 6,1%

(1) Without Italy or Ireland

(2) Only utilisation calculated in the compound feedingstuffs for
BLEU, the United Kingdom and Danmark

(3) Including all the cereals for Italy, and only the utilisation
calculated in the compound feedingstuffs in the U.K and Danmark.

(4) Includes a few quantities of wheat and maize.

4/ As reagrds glucidic products, energy products and certain ballasts, we
note a diminution of the uses of manioc, starch and dry sugarbeet pulps. On the

other hand those of fats and molasses rise sharply.

Raw Materials 1970 - 71 1977 < 78 P Variations
Starch and manioc
(without Ireland) 1413 1 001 - 29,2%
Dry sugarbeet pulp 4 080 3 644 - 10,8 %
Fat(without Ireland) 426 858 + 101,4 %
Molasses 1 587 2 420 + 52,5%

N.B. These cereals are the only two which can be substituted for each other
almost weight forweight without requiring any great changes in the formulae.

=)
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CONCLUSION. CONCERNING HYPOTHESIS I

In general way this hypothesis leads to the produciion of mixture con-
taining more and more pure products and less and less cellulose (less cats,
bran, tropical feedcakes, etc.). The reduction imposed in the uses of skim
milk, sugar, wheat, fish meal has logically lead to an increase — sometimes
a spectular one — in the requirements for certain products the offer of which
may be elastic and whose advance was expected by the industrial circles con-
cerned, (for example, whey and molasses) but of which others may pose special

supply problem (meat meal, fat).

Finally, this hypothesis I confirms the trend already observed in the
course of these recent years as regards the diminution of the volume of tro-
pical oilseed cakes in the feeding of animal breedings establishments in the

Community.

N.B. The last column of Tables 1 to 8 of the Hypothesis I, II and II comprises
all the compound feedingstuffs, including feeds for heavy cattle (idential in
the three hypotheses) and the feeds for the other animals (identical to those
of the base period), apart from the cimple feeds (identical to those of the
base period).
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Table Annex
1977-1978
I 1 Hypothesis I
FEDERAL REPUBLIC OF GERMANY
. T o
N_Heavy Cattle {| Calves ' Piq; _Chickens laving Hens | (1neluding)
% | 1000 ¢ % 1000 ) % 11000 t) % |1000 &) & [1000 £} ipo1q feeds
CEREALS:  Wheat [ 5,0] 264 2 201
Barley 3,57 o 14,01 738 4 514
Maize 1 27,241 435 || 37,5| 345 66,4 {1 992 4 466
Sarghum 5 ! i . 23,01 212 329
Nthers 7,0 188 i 5,01 264 5 535
TOTAL 10,5| 282 51,212 701 || 60,5 557 |l 66,4 |1 992 17 045
MEALS: Fish ! 3,5 32 2,0 60 269
“Meat ! 1,5] 79 1,0 30 109
FEEDCAKES: S0 4,91 132 | 60 ! 15 || 27,54 4m || 21,8/ 201 || 6,5! 195 2 634
Greundnut
Sunf)ewer 5,0 150
Colza 25,0 671 1 868
| pseed 10,0 268 !
TOTAL 36,911 07 | 60 | 15 || 27,911 4m || 21,8/ 201 | 11,5 ] 345 4 502
By-preducts of maize
Gluten 6,0] 55 5,0 150 212
Seedcakes 7,01 188 188
Fat - Suet 16,0 | 41 0,351 16 | 5,0 46 109
Bran liddlings and 15’0 403 15’0 91 2'5 5 3 a)s
by-preducts
Sugar
Molasses 10,0} 268 499
Starch 2,0 5 >
Maniec 9
Grass meal 10,9 293 2,5 75 436
Sugarbeet pulp 908
Urea .
Lysine 3,0 81 ! o
Methionine 0,84 5 5
Minerals 3,7 99 1,0 3 3,11 163 i 3,13 29 9,1 273 574
Skin R”k 35,0 89 89
Whey 40,0 | 102 1,0} 93 155
[}
Seedgrains
TOTAL 10,0 |2 685 [100,0 | 255 {|100,0[5 274 || 100,0] 925 }100,0 |3 000 || 28 800

(1) Calves or any other animals censuming - suckling feeds (or milk replacement feeds).
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Table Annex 1977-1978
B
I 2 FRANC Hypothesis I
} TOTAT.
(1 , TOT4]
foavy Cattle | Catves (1) | Pigs | hicken | Laying Hons | T,
% 11000 tfl % (1000 tff % ;1000 t§ 5 11000 ¢f] % [1000 t | siaple feeds)
CEREALS ¢ Wheat 4,01 48 9,0| 560 3 164
Barley 18,0} 218 23,011 432 5 431
Maize 12,4} 150 ! 25,91 612 | 61,5 1 415(| 70,0{ 840 6 382
Serghua ! | 2,01 46
Others i 2 928
TOTAL 34,4 416 57,915 604 | 63,5| 1 461 70,0} 840 | 17 905
MEALS: Fish ‘ 1,0 231 1,0 12 24
Meat i 3,51 218 1,0 23| 2,0 24 265
FEEDCAKES : Seya 8,0 81 1,51 M6 25,8 593 5s6 67 1 653
Greundnut 5,0{ 311 4,9 52
Sunflever 50) 311 3,01 3 1220
Celza 8,6 104
Linseed
Others 15,0 | 182
TOTAL 23,6 | 286 8,0 81 21,51 338 | 25,8] 593§ 13,5 162 2 873
By-preducts of maize
Gluten 2,0 46 46
Seedcakes
Fat - Suet 21,0 | 212 3,8 87 299
Bran midd1lings and 12,0 | 145 10,01 622 1,1 13 1978
by-praducts
Sugar
Molasses 10,0 121 2,00 124 278
Starch 6,0 61 61
Maniec 24
Grass meal 13,4 | 163 1,01 62 0,5 12 345 42 574
Sugarbest pulp 268
Urea
Lysine 3,01 36 “
Methienine 0,1 2 0,04 0,1 2,1
Minerals 5,6 a4 1,00 10| 26} 162 2,3 53] 8sg 106 387
t
Skim milk 29,0 } 293 0,5 3 324
Whey 35,0 | 353 1,0} 62 415
Seedgrains
TOTAL 100,0 |1 211 [100,0 } 010 }100,0{6 223 § 100,0| 2 300§100,0 }1 200 25 81

(1) Calves or any sther anisals consuming suckling feeds (er milk replacement feeds)
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Table Annex TALY
I 1977-1978
I 3 Hypothesis I
' ‘ T POTAL
1) o SR
Heavy Cattle _Eg]ya;( P}gs Chicken Laying Hens || (403 udthg
% 11000 t|| % 1000 || % 11000 t|| % [1000 % 11000 t |simple feed
CEREALS : Wneat |
Barley
MaiZe 31,5, 233 | 69,9! 670 58,7|1 138 || 2 124
Serghua , i
Others . f
= I
TO7AL 31,5 | 233 _ | 69,91 610 58,7|1 138 || 10 %45
WEALS ¢ Fish
Meat ! %
e ! 10
FEEDCAKES: Seya '
Greundnut 19,6 | 145 8,0 35 || 10,81 104 13,3| 258 542
Surflover
Celza
Linseed !
Others 2,9 21 21
TOTAL 22,5 166 8,0 35 10,8 104 13,3} 258 2 709
By-preducts of maize ;
Gluten 2,0 38 4
Seedcakes
FAT - SUET 21,0 93 97
bran middlings and 12,0 88 13,0 | 125 16,8} 326 3 166
by-preducts
dugar -
Helasses 10,0 7 g
Starch 6,0 26 26
Maniec
Grass meal 16,9 | 125 142
Sugarbest pulp 1 750
Urea 5,01 22 22
Lysine
Methienine 0,05 1,0 1
Ninerals 4,1 0 [ 1,01 4| 33! % 9,15} 177 245
Skin milk 29,0 {128 | 3,0! 32 | : 160
Whey 35,0 154 N | 154
Seedgrains
TOTAL 100,0 | 738 [100,0 | 440 [100,0 | 963 100,01 938 |19 646

(1) Calves er any sther animals censuming suckling feeds (or mil replacement feeds).
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Table Annex NETHERLANDS 1977-1978
I 4 Hypothesis I
e ———————— — bt | o ! "
Heavy Catthg Calves (1) | Pigs Chickens Laying Hens TOTAP
1 (jncluding
% | 1000 tf % 1000 tff % 1000 t| % {1000 t] % 11000 t |l sinple feeds)
CEREALS : Wneat ! 3,0} 141 || 150] 205 19
Barley ! 8,01 376 401
Maize : 38,24 798 | 37,0f 505 52,8f 528 | 3315
Serghua ' 10,0 1371 10,0 100 625
Others 15,00 365 ! { 3,0 30 366
o TOTAL 15,0 365 | l 49,2p 315 || 62,0} 47| 65,8] 658 || 4726
MEALS: Fish E 3,0 41 1,0 10 54
. Meat ] 2,0 9% 1,0 4] 1,5 15 123
FEEDCAKF S: Seya
Greundnut 16,4 388 || 8,0 | 41 { 17,8} 838 || 23,51 321| 16,4] 164 | 1868
Sunflower | 6,0 60
Celza 10,00 243 366
Linseed 5.6 136
Others 2,0 534
TOTAL 55,61301 | 80 | 41 | 17,8} 8% | 23,5 21| 22,4] 224 | 223
By-preducts of maize ¢
Gluten 2,5| 34 34
Seedcakes
Fat - Suset 21,0 108 0,5 24 5,0 68 0,67 7 207
Bran middlings and 10,0 243 20,0} 940 2 324
by-preducts
Sugar
Molasses 1 40,0, 243 8,0! 376 619
Starth oo 3 3
Maniac ’ 423
Grass meal 5,0 121 330
Sugarbest pulp 610
Urea s
Lysine %9 ™
R Methienine 0,08 3 0,1 1 0,03 0,3 443
Minerals 3,5 88 1,0 5 2,48 115 2,91 40 || 8,6 86 333
Skim milk 29,0 z 149 : 175
Whey 35,0 ! 180 202
Seedgrains
TOTAL l100,0] 2 431 [100,0 {514 | 100,04 705 Jr00,0 {1 366 [100,0 [t 000 | 12 519

(1) Calves or any other animals cansuming suckling feeds (er milk replacement feeds)
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Table Annex BLEU 1977-1978
I 5 Hypothesis I
HEAVY CATTLE | GALVES <1) PIGS CHICKENS || LAYING HENS || TOTAL
(ﬂinc]u&1ng
% 11000 t| % 1000 t| % (1000 t| % 1000 | % |1000 ¢ | sinple feeds)
CEREALS: Wheat
Barley 33,1) 2535 11,01 420 673
Maize ! 18,6 60 60
Serghus t 35,4 41 352 44,71 145 | 60,8 486 1 983
Others !
TOTAL 33,14 253 46,411 TT2 | 63,3| 205 || 60,8 486 3 T4
ok Fish 1,0 31 1,0 8 1
Meat 2,0 T6 3,0 9 2,0 16 140
FEEDCAKES ¢ Seya
Groundnut 8,0 6 14,0} 535 || 20,9 68 |t 13,1 105 T4
Sunflever
Colza 2,01 15 5,00 191 || 5.0 16 1,8] 14 236
Linseed
Others 15,0 115 244
TOTAL 17,0} 130 8,0 6 || 19,01 726 | 25,9 84 | 14,9 119 1194
By-preducts of -maize-:
fluten
Seedcakes
Fat - Suet 21,0 17 5,0 16 2,97 24 57
Bran atdalings abd [
by-preducts 15,01 115 15,0} 573 10,0 8 | 1025
Sugar
Melassas 10,0 6 3,51 134 210
Starch 6, 5 p
Maniec 10,0} 382 382
Grass meal 18,7 143 603
Sugartest pulp
Urea 3,0 23 23
Lysine
Methienine o,oa{ 2,2| o,15] 0,5 0,10 0,8 3,5
Ninerals 320 2 || 1,01 1 2,54 97 || 1,658 5 || 8,23 66 193
Skin ailk 29,0 § 23 | 1,5} 57 80
whey 35,0 28 a8
Seedgrains
TOTAL 100,0| 764 | 100,0 80 | 100,0{ 3 819} 100,0] 323 {1100,0 | 800 7 709

(1) calves or any sther animals censuming sickling feeds (er milk replacement feeds),
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Table Annex
UNITED KINGDOM
1 6 1977-197§
Hypothesis I
HEAVY CATTLE ! caLves (1) P1GS CHICKENS LAYING HENS (ffgff§§ng
Y k
% 11000 t|| % 1000 t| % 1000 t]| % {1000 t| % |1000 ¢ || simple feeds)
CEREALS: wheat 451 241 | 16,0] 577 10,0] 240 | 1 164
Barley 12,0 | 642 18,41 664 1318
Maize ! 24,8 895 | 20,6 307 57,9f 1 390 2 638
Serghua H ' ) 46,01 685 5,0f 120 805
Others 22,1 11 183 : ' 1183
Tetal 38,6 |2 066 59,212 136 || 66,6 992| 72,9] 1 750 | 13807
HEALS: e 1,00 360 20| 30| 30 235
el 5,0 180] 5,1 76 5,01 120 376
FEEDCAKES: Seya
Greundnut 6,0 2 g.g ggg 20,7] 308 1,3 31 632
’ 5 120 41
Sunflewer 5:0 120 120
Celza
Linseed
Others 4,0 214 4,01 144 358
TOTAL 4,0 214 6,0 2 19,7 T09 || 20,7 308( 11,3 27 1 533
By-preducts of maize
Gluten
Seedcakes 15,01 803 ¢ 803
FAT - SUET 16,0 6 4,0 60 66
Bran middlings and 8.0 - 5
by-preducts 18, 963 9,0 324 3 018
Sugar -
Molasses 10,0 535 4,0} 144 679
Starch B
2,0
Maniec ’ ! d
Grass meal
Ty6 407 4
Sugarbeet pulp ’ 1gg
Urea 3,00 160 160
Lysine 0, 0,4 0,4
Methienine 0.04‘“ 1, 0,2 3,0l 0,04 1,0 5,4
Minerals 3,8 203 1,0 - 2,08 T4 1,4 21 7,76} 186 484
Skim milk = S | 3
Whey 20,01 14 ' 14
Seedgrains
TOTAL 100,0 | 5 351 11 100,0 36 |l 100,0{3 605 || 100,0{1 490 }|100,0 {2 400 21 T46

(1) Calves er any other animals censuming

suckling feeds (er milk replacement feeds).
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Table Annex
I 7 DENMARK 1977-1978
Hypothesis I
| veavy carne | caves 1) PIGS | CHOENS  LAYING hENS | oL T2)
—— - incliding
% 11000 ¢ % [1000 t| % (1000 t| % (1000 tf % {1000 % sinple feeds)
CEREALS: Wheat i B
Barley 20,01 140 68,21 818 10,0 25 1 004
Maize 2,2 8 8
Serghum 67,01 234 || 48,91 122 379
Qthers 5,0 13 13
TOTAL 20,01 140 63,2| &18] 69,2 242 | 63,91 160 | 1404
MEALS: Fish 3,0 361 4,01 14 2,0 5 58
Meat 6,0 7l 2,0 7 4,0 10 91
FEEDCAKES: ~ Seya 8,01 2| 116l 2] 19,8 e | 11,71 20 330
Greundnut 41,21 288 288
?
Sunflewer 8,0 20 20
Celza 4,2 29 29
Linseed
Others 8,1 o1 51
TOTAL 53,5} 374 8,0 2| 17,65 211t 19,8 69 | 19,7 49 T4
By-preducts of maize:
Gluten
Seedcakes
Fat - Suet 21,0 4 3,3 12 2,8 7 23
Bran middlings and 8,0 56 2,00 24 80
By-praducts
Sugar
Melasses 8,0 56 56
Starch 6,0 ] 1
Manisc
Grass meal 5,0 35 35
Sugarbeet pulp
Urea 3,0 21 21
;::;?:nlno 0,2} 0,7} 0,03 0,1 0,8
Minsrals 2,5 18 1,0 - 1,7 20 1,5 5 T,57 19 62
Skinm milk 29,0 6 1,5 18 24
whay 35,01 7 7
Seedgrains
TOTAL 100,0{ 700 { 100,0 | 20 }100,0 [1 199 || 100,0] 350 [j100,0 | 250 8173

(1) Calves er any sther anigals censusing suckling feeds (er milk replacement feeds)

(2) The tetal includes siaple feeds whese cempesition is unknewn,
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Table Annex
1 8 IRELAND
1977-1978
Hypothesis
i P
HEAVY CATTLE | cALves () TS CHICKENS | LYIAG bEns | Iﬂgtg"
ALY S Y131 ; ‘
% | 1000 ¢ 1000*: % 1000 t] % (1000t % |1000 ¢ sinple feeds)

CEREALS: Wheat )

Barley 56,21 56 67,01 489 535,71 107 652

Maize 3,0 221 68,1 102 14,7 29 153

Serghua ! I

Others i 10,0 i) T4 15 88

TOTAL 56,2 56 80,0 584 || 68,1 102 75,8 151 8933
“FEALS: “Fish 3,0 2 3,0 4| o5 1 27

Meat 1,0 74 1,0 2 2,0 4 13
FEEDCAKES: Seya 6.0 5 o5 ol 227 sl 26 5 s

Greundnut ’ 3:5 26 ' 10:0 20 46

Sunflewer

Celza

Linseed

Others \

TOTAL 6,0 3 4,1 301 22,7 341 12,6 25 92
By-products of maize : )

luten

Sgeds
Fat - Suet 16,0 8 2,9 4 12
Bran middlings and 22,0 22 9,0 66 88
by-preducts

Sugar -

Melasses

Starch 2,0 1 1

Maniec
Grass meal 14,8 15 15
Sugarbeet pulp

Urea 3,0 3 3

Lysine

H:th?onine 0,1 0,2} 0,08 0,2 0,4

Minsrals 4,0 4 1,0 2,9 21 2,24 3 9,® 18 46

Skim milk 35,0 1 18 18

Whey 40,0 20 20
Seedgrains

TOTAL 100,0 | 100 || 100,04 50 [100,0] 730{100,0{ 150 { 100,0] 200 1 228

(1) Calves or any ether animals censumings suckling fesds {or milk replacement feeds).

{2) The teal includes enly the cempeund feeds,
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D/ UTILIZATIONS OF THE FODDER PRODUCTS UNDER HYPOTHESIS II

It should be recalled that this hypothesis , a deliberately unrealistic
one, consisted of including the maximum doses (from both the technical and
physiological points of view) of substitution products without taking into
account the Community's production capacity. Apart from urea (already in-
troduced into the formulae calculated in connection with Hypothesis I), the
exercise comes down to maximizing the utilizations of colza cake, of grass
meal, of field beans and of unicellular organisms rich in proteins,leaving

the utilization of the amino acids manufactured by the chemical industry free,

It was possible to achieve the aim pursued by introducing new maximum
and minimum constraints for the utilization of these products and then allo-
wing the computer to balance the formulae mainly by the use of maize, sorghum,

oilcake meat meals, mollasses, fats, etc.

1) As regards substitution products of high protein content, Hypothesis II
lead to the follosing figures :

. Colza cake : Utilization of 1 700 000 tons in 1977/78 purely
in the compound feeds for heavy cattle and chic~
kens, (as against 680 000 tons in 1970/71 for all

feeds, including simple feeds).

. Grass meal : 4 463 000 tons (as against 910 000 tons)
o Meat meal : 1 093 000 tons (as against 775 000 tons)
» Field beans: 5 741 000 tons (as against 775 000 tons)

« Unicellular organisms: 4 664 000 tons (as against 4 000 tons during
the base period and 23 000 toms in 1973/74.

Teking into account the increase in the utilization of urea (+ 390 000
metric tons between 1970/71 and 1977/78), the substitution products woirld see
their utilization grow by nearly 16 000 000 metric tons for the compound feeds
alone in the course of the projection period. It is recalled in particular that
the colza cakes, the unicellular organisms and the field beans are particularly
rich in and that their maximum use -~ always in this unreal game - should logi-

cally reduce that of fixh meal, soya cake and industrial lysine.
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2) As regards the concentrated protein fodder. products, the results have
confirmed this supposition, for their utilization fall sharply under Hypothesis II:

. Fish meal 390 000 tons (as against 1 368 000 in the

course of the base period)

.

. _Soya cake 2 193 000 metric tons (as against 7 016 000)

« Cakes other than
Soya and Colza

.

: a maximum of 5 220 000 metric tons(against
a total of 6 515 000 in 1970/71)

In addition, the requirements for industrial lysine appear to be practically nil.

3) Cereals : Similarly, Hypothesis II show a slight fall-off in the utili-
zation of cereals, the total of which would decline from 65. 2 million tons in
1970/71 to 63.8 million in 1977/78. Uses of wheat would fall by half in seven years
those of maize and sorghus would go up by nearly 38%, and those of the other
cereals would decline by 13%.

4) The important substitutions revealed by Hypothesis II have been made pos—
sible by the strong increase in the utilization of fats (984 000 metric tons, as
against 426 000 in 1970/71), of starch and of manioc (2 284 000 metric tons, as
against 1 413 000). In addition, methionine requirements would be higher than in
Hypothesis I.

5) Other products : Finally, the utilizations of the other products (bran and

various by-products, sugarbeet pulp, skim milk, etc.) are identical under Hypothesis
I and II. Only the utilization of lactoserum is lower in Hypothesis II in relation
to Hypothesis I under the influence of the introduction of unicellular organisms

into suckling feed for calves.

In conclusion this hypothesis, which is unrealistic, for it takes no account either
of the conditions of international trade or of the supply capacity of Community a—
griculture and industry, nevertheless has the advantage of drawing attention to

three important points :
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a) — The proteic substitution products are generally rich in lysine but
poor in methionine, The development of their utilizations therefore increase
the openings for industrial methionine but not for lysine. In fact it would
seem, indeed, that the manufacturers of lysine were attentive, early in the
70's, to the progress of substitution products, and particularly to that of the

unicellular organisms, when establishing their investment plans.

b) - The development of the utilization of substitution products is not
incompatible withthe fall in those of cereals. When the formulae of the manu-
facturers of compound feeds include important quantities of field beans, of grass
meal and of unicellular organisms, the use of cereals can even diminish fairly
strongly and sometimes more sharply than that of cake in the feedingstuffs ad—
ministered to pigs. In this case the computer completed the corresponding for-
mulae by including larger quantities of products with a high~energy content,

such as suet and manioc and also industrial methionine.

On condition that the other proteic substitution products and the energy—
supplying products should be simultaneously available in sufficient quantities
and a reasonable price, it is therefore possible for the Community to develop
in particular its production of field beans while limiting the utilization of
cereals. The problem of the area to be used for these protein products would
thus be facilited.

Examples of variations (%) occurring in some formulae of feedingstuffs for
PIGS8 between Hypothesis I and Hypothesis II

Raw Materials Germany France Netherlands BLEU gf:x;;.gm
Field beans + 20 + 18 + 18 + 18 + 18
Unicellular proteins + 10 + 10 + 10 + 10 +10
Grass meals + 6,7 + 5,25 + 5 + 5,6 + 5
Manioc - + 10 + 10 + 5 | -
Suet - 0,3 - + 0,6 - + 1,7
Minerals + 0,2 + 0,2 + 0,25 + 0,36 + 0,35
Methionine + 0,02 + 0,05 + 0,07 + 0,04 - 0,04
Lysine - - - r - - 0,01
Fish meal - - - - -1
Feed cakes - 24,4 - 17,5 - 17,8 - 19 - T,7
Cereals - 12,2 - 26 - 26,1 - 20 - 26,3
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¢c) - Hypothesis II finally corresponds to a very considerable diminution

of resources in vegetables oils and this feature aggravates, if there were any

need for this - its purely theoretical character. The utilization of feed cake
resulting from Hypothesis II corresponds approximately to vegetable oil resour-—
ces of the order of 5.9 million metric tons, as against 7.1 million during the
base period and 7.7 million in 1977/78 under Hypothesis I. An intolerable
diminution of vegetable 0il resources thus constitutes a brake in the long-

term on any excessive exprnsion of utilizations of substitute protein products.
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FEDERAL REPUBLIC OF GERMANY

Table Annex
Hypothesis IT
II 1
P T S R
aves ) P1Gs cnokens || v wens | TOT
% 1000 t{| % 1000 t % 1000 t |} % hooo ¢ff 21V sfeple
. Sompsund feeds)
CEREALS Wheat 50| 20 oon
Barley 10,0 527 4303
Maize 24,0 1266 48,7 449 68,7| D61 4470
Serghum - - 10,1 93 210
- - 5
Others 5271
Teta) 39 2057 {| 58,8 1 542 68,7 2061 16455
Field beans 20,0 1055 5,0 46 5,01 150 1251
MEALS fish 1T 177
Heat 1,5 9 1,0 30 109
" FEEDCAKES
Feeke Z:::ndnut 6,0 15 355 185 1,5 14 0,1 3 969
Colza 10,0 a2 1210
Others
Tetal 6,0 | 15 3,5 185 || 11,5 | 106 0,1 3 2779
" By-preducts of Naize
Gluten 6,0 55 1,0 30 92
-Seedcakes [l 188
Fﬂt - Suat 16’0 4 5,0 46 93
Bran middlings and by-preducts 15,0 91 3530
Melasses 499
Starch oo . —
~ Maniec 9
Grass meal 6,7 353 1,1 10 5,0 150 874
08
Sugarbeet pulp 9 _
Urea 81
Eniﬁallular erganisas 10,0 26 10 527 10,0 92 10,0 | 300 945
ysine
0,02 0,18 0,18
Nethianine 0,02 1,1 0,08 0:74 0,071 2,1 3:94
Minerals 1,0 2 3,3 | 174 |} 2,5 | 23 9,13 274 579
Skin milk 35,0 | 89 89
Whey 30,0 77 1,0 53 130
TOTAL ﬁoo,o 255 100,0 | 5275 (floo,0 | 921 100,0 | 3000 28797

(1) Calves ar any ether animals censuming suckling feeds (er milk replacement feeds).



viI/ 30

Table Annex FRANCE
II 2 Hypothesis II
CALVES (1) PIGS CHICKENS LLAYING HENS || TOTAL -
(a1l simple
p 1000 t % 1000 t % 1000 t (] % 1000 ti] cempeunds faeds)
CEREALS : Wheat 2604
Barley 15,0 | 934 4933
Maize 16,9 | 1052 61,4 | 1412 69,2| 830 5809
2,0 46 232
Serghum 2696
Others e —
Tetal 31,9 | 1986 63,4 | 1458 69,2 830 16274
Field beans 1 18,0 | 1120 5,0 115 5,00 60 1295
WEALS : Fish ) o
Yeat 3,5 | 218 1,1 25 2,0| 24 267
FEEDCAKES: Seya ﬂ 8,0 a1 1,3 30 307
Greundnut 4,0 249 2 .
Celza 10,0 | 230 983
Others S
Tetal 8,0 | 81 4,0 | 249 1,3 | 260 1290
By-preducts of ni(z;:tm 2,0 46 6
Seadcakes —
Fat - Suet 21,0 | 212 4,8 | 110 322
Bran middlings and by-preducts 10,0 622 1965
Melasses 2,0 125 279
Starch 6,0° 61 61
-Maniec 10,0 622 643
Grass aseal 6,25 | 389 5,01 60 907
Sugarbeet pulp 268
Urea 41
Unicellular erganisas ’
Lysine 10,0 |101 10,0 | 622 10,0 | 230 10,0 | 120 1073
Methienine 0,01 0,2 0,2
0,05 3,1 0,13 3,0|] 0,09 0,6 6,7
Minerals 1,0 | 10 2,8 | 174 2,3 | 53 8,79 105 398
Skin milk 29,0 |292 0,5 | 31 23
25,0 |252 1,0 62 214
TOTAL 100,0 |1009 [hoo,0 |6223 ||100,04 | 2300 ||100,0 | 1700 } 25782

(1 Calves er any ether animals censuming suckling fesds (er milk replacement feeds),
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Table Annex ITALIE Hypothesis IT
IT 3
CALVES (1) PIGS CHICKENS - LAYING HENS TOTAL
{all. simple
% 1000 t % 1000 t % 1000 t % 1000 t . c’.p.Unds faeds)
CEREALS : Wheat T
Barley
Maize 4%,3 415 58,5 {1134 |k 10686
Serghua -
Others -
Tetal 23,% 415 58,5 | 1134 || 10686
Field beans 18,0 173 5,0 a7 270
MEALS: Fish 96
Meat e
FEEDCAKES: Seya 8,0 35 180
Greundnut ?
Colza s 2167
Others
Tetal 8,0 35 2347
By-preducls oF maize : o
Gluten 2,0 39 45
Seedcakes
Fat - Suet 21,0 93 97
Bran middlings and by-preducts 13,0 125 10,0 194 3034
Melasses 79
Starch .
2
Maniec. 6,0 26 6
Grass meal 9,3 89 5,0 a7 328
Sugarbest pulp 1750
Urea 22
Unicellular 10,0 | 4a 10,0 96 10,0 | 104 334
Lysioe
Methienine 0,03 0.6 0,6
Minerals 1,0 4 3,4 33 9,45 | 183 252
Skim milk 29,0 129 3,0 29 158
Whey 25,0 110 110
09,98 | 1039 19645
TOTAL 100,0 "1 100,0 960 9,9 9 )

(1) Calves or any sther animals censuaing suckling feeds (er ailk replacement feeds).
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NETHERLANDS
II
4 Hypothesis II
CALVES (1) "P1GS CHICKENS ‘LAYING HENS TOTAL
(a1 simple
% 1000 t % 1000 t % 1000 t {{ % 1000 t “conpsund feeds
CEREALS: Wheat - 327
Barley 25
Maize 23,1} 1088 ‘8,6 | 664 50,4 { 504 2740
Serghiin 10,0 | 137 10,0} 100 625
. L Ssrgh“. 3,0 30 366
Tetal 23,1 1088 58,6 { 201 63,4 | 634 3429
_ Field beans 18,0| 847 4,01 55 5,0 50 952
MEALS : Fish
3
Meat 2,0{ 94 1,0 14 1,5 15 123
?eedcakes : Seya
0 41 6,0 | 82 61 4 673
Greundnut & ! 41 6 7
Celza 10,0 | 137 443
- i e [Dthers
i Tetal 8,0 41 16,0 | 219 4,6| 46 116
By-preducts of maize :
Gluten 2,6 36 36
-Seedcake
Fat - Sust o 21,0 | 108 1,1 se 55| 75 1,6 16 25
L
Bran middlings and by-preducts 20,0 941 2325
Helassas 8,0] 376 619
Starch 6,0° 31 31
Maniec 10,01 471 894
Grass meal 5,0 235 5,0 | 50 635
'+ Sugarbeet pulp 610
Urea 70
Unicellular erganisns 10,0 52 10,01 471 10,0 137 10,0 | 100 760
Lysine
Hethienine 0,12  s,6{ 0,11 1,51 0,06 | 0,6 7,7
-, -
" Minerals 1,0 5 2,71 127 2,2 30 8,84 | 88 337
 Skim ailk 29,0 149 175
Whey 25,0 129 151
TOTAL 100,0 515 100,0 | 4708 100 ,| 1369 100,0 | 1000 12525

(1) Calves or any ether animals censuming suckling feeds (or milk replacement feeds).
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Table Annex Hypothesis II
II 5 BLEU
CALVES (1) P1GS CHICKENS !LAYING HENS TOTAL
(a1t simple
% 1000 t % 1000 t % 1000 t || % 1000 tj}:
_conpound feeds)
CEREALS: Wheat
Barley 253
Maize 26,4{ 1008 23,71 190 1198
sgrghu. 65,7 214 44,91 359 1333
Others
. Tetal 26,4 1008 65,7 214 68,6 | 549 3062
wFiald beans 18,0 687 4,0 13 5,0 40 740
MEALS: Fish
Heat 2,0 76 3,0 10 2,0 16 141
FEEDCAKES: Seya
Greundnut 8,0 6 01 63 6
Celza
10,0 33 48
Others ’ 244
' Tetal 8,0 6 10,1 33,3 298
By- preducts of maize ™
Gluten
Sesdcakes
Fat - Suet 21,0 16 55 18 0,7 6 40
Bran aiddiings and by-preducts 15,0 573 945
Melasses 3,5 134 210
~Starch T T 6,0 5 5
i Maniec 15,0 573 573
Grass meal 5,6 214 5,0 | 40 857
Sugarbeet pulp
Urea 23
1ular erganisas
Unice 9 10,0 8 10,0 382 ||10,0 33 |]10,0 | 80 503
Lysine
Methienine
0,1 3,84 0,22 0,72l 0,1 1 5452
Minerals 1,0 1 2,9 111 1,5 5 8,6 69 210
Skim milk 29,0 24 1,5 57 81
Whey 25,0 20 20
TOTAL 100, 0 80 1100, 0 3819 }{100,0 | 327 100,0| 801 7714
. ) — .

(1) Calves or any sther animals censuming suckling feeds (er milk replacement feeds).
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Table Annexe
UKITED KINGDOM

I 6
= ——— m“ _..==—?
CGALVES (1) PIGS CHICKENS _|[LAYING HENS TOTAL,
" 11 single
% 1000 t % 1000 t % 1000 t || % 1000 t|| compeund feeds
« oM
CEREALS : Wheat 5,0 | 180 8,0( 192 719
Barley 10,0 361 1015
H‘iz. 17,9 646 5747 860 59,1 1418 2979
Sorghum 7.0 104 ;g:
Others 7
Total 32,9 | 1187 64,7 64 67,1 1610 12699
Field beans ! 18,0 650 4,0 60 5,0]| 120 830
WEALS ¢ Fish B 97
Meat 5,0 180 5,0 75 4,0| 96 351
FEEDCAKES Soya 6,0 2 23
Groundnut 8,0 289 5,0 75 372
Colza 5445 81 81
Others 4,0 | 144 358
Total 6,0 2 12,0 | 433 10,45| 156 834
“By--products of maize :
Gluten
Seedcakes 803 -
Fat « Suet 16,0 3 1,7 61 4,35 65 0,71 17 149
Bran middlings and by-products 9,0 325 3019
Molasses 4,0 144 679
Starch 2,0 36
Maniec
Grass meal 5,0 180 5,0] 120 707 -
Sugarbeet pulp 108
Urea o B
Unicellular organisas 10,0 4 10,0 361 10,0 149 10,0 240 754
Lysine
Methionine 018 2,7|| o,07] 1,7 4,4
Minerals 1,0 2,4 87 1,3 19 8,1 194 503
Skia milk 35,0 13 13
Whey 30,0 11 11
TOTAL 100, 0 36 i1oo,o 3608 1‘100,0 1491 |[100,0 {2399 21757
1 { !l R

(1) Calves or any other animals censuming suckling feeds (er milk replacement feeds)
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Table Annex
ITI 7
DENMARK
Hypothesis II
eaves (V) P1GS CHI CKENS LAYING HENS || TOTAL (2)
- § . :
% 1000 t|| % |1000 t % |1000 ¢ ||x  fooo ¢[f21l sinple
_coapound feeds
CEREALS : ¥heat T
Barley 39,0 468 10,0 25 654
Maize 11,9 143 143
Sorghul 62,3 218 48,250 121 362
Others 5,0 12 12
Total 50,9 | 611 62,3 218 || 63,29] 1s8)| 1 171
Field beans 19,2 230 4,0 14 5,0 12 256
MEALS : Fish I | 0,2 1 1,5 4 8 N
Meat 5,0 60 2,0 7 4,0 10 79
FEEDCAKES : Soya 8,0 ) 1.6 13 0.4 ; 2
Groundnut 288
Colza 10,0 35 64
Others 57
Total 8,0 2 13,6 48 0,4 1 444
By-products of maize -
Gluten
Sesdcgkes
fFat - Suet 21,0 4 6,0 21 3,0 7 32
Bran midd}ings and by-products 2,0 24 80 -
Molasses 56
Starch 6,0 4 .
Manioc
Grass meal 9,0 108 5,0 12 155
Sugarbest pulp
Urea ?1-m——~
Unicellular organisas 10,0 2 10,0 120 10,0 35 10,0 25 182
Lysine
Methionine 0,01 o, 0,21 0,7{| 0.os | 0,2 1
Minerals 1,0 2,4 29 1,7 6 7,8 20 73
Skim milk 29,0 6 1,5 18 24
whey 2510 5 5
‘ -
100,0 20 100,0 | 1 200 100,0 1 {|100,0 | 24 8 174
TOTAL i 35 9 ! 17

(1) Calves or any other animals consuming suckling feeds (or milk replacement feeds),

(2) The total includes simple feeds whose coaposition is unknoun.
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IRELAND

Hypothesis II

Table Annex
II I '
CALVES (1) P16S CHICKENS - LAYING HENS Torag (2)
t(all simple
* 1000 t || %  }1000 t % |1000 t || % 1000 t|| compound feeds
CEREALS : Wheat
Barley 31,4| 229 285
Maize 19,9| 145 62,4 94 53,4 107 346
g:gg:‘;‘ 5,0 10 10
Total 51,3| 374 62,4 | 94 s8,a| 117 641
Field beans 18,0 131 4,0 6 540 10 147
MEALS: Fish
Meat 1,0 7 1,0 2 2,0 4 13
FEEDCAKES Soya
ok Gr':undnut 6:0 3 4,8 7 10
5,0 10 10
Colza 10,0 15 15
Others
Total 6,0 3 14,8 22 5,0 10 35
By-products of mafze
Gluten
Seedcakes
Fat - Sust 16,0 8 5,35 8 16
Bran aiddlings and by-products 9,0| 66 88
Molasses
Starch 2,0 1 1
Manioc
Grass aeal 7,4 54 10,8 22 91
Sugarbeet pulp o -
Urea 3
Unicelluoar organisas 10,0 5 10,0 73 10,0 15 10,0 20 113
Lysine
Methionine
0,14 0,2 0,03 0,1 0,3
Ninerals 1,0 | - 3,30 24 2,3 | 3 8,8 | 18,0 49
Skim milk 35,0 18 18
Whey 30,0 15 15
TOTAL 100,0 50 | 100,0 | 729 |{100,0 | 150 100,0 | 201 1 230
. 1

(1) Calves or any other animals consuming suckling feeds for milk replacement feeds.

(2) The total includes only the compound feeds,
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E - UTILIZATIONS OF FODDER PRODUCTS UNDER HYPOTHESIS III

The situation created in the setting of hypothesis III is in a way in=-
termediary betiween the two previous ones, Breeders and manufacturers of cattle
feeds would suffer supply restrictions brought about,

. either by the long-term evolution of production (barley, cats) and of

industrial processing (brans, middlings)
. or by Community decisions (wheat, sugar)

. Or again by the emergence of deficit situations at world level
(fish meal).

As in the previous situations, they could make wide use of urea (420 000 t)
colza cake, grass meal and synthetic amino acids, and procure without diffi-

culty maize, soya cake, meat meal, fats, molasses and manioc.

They would certainly desire to extend their utilizations of field beans and
unicellular organisms, but inadequate supply would oblige them to limit the use

of these raw materials.

In the setting of this exercise the utilizations of field beans and uni-
cellular organisms had been limited respectively to 1 000 000 and 700 000 metric
tons per year and for all the Community countries. In addition, formulae were
sought in which these raw materials would find the most economic use on the
basis of the interesting prices determined by the linear programming (1). In
this way, it had appeared that the volumes of field beans available would find
an outlet particularly in the formumae for feedingstuffs for PIGS, and the uni-
cellular organisms in the formulae for TABLE POULTRY.

The use of these new sources of protein was therefore suppressed in the

other feedingstuffs, and particularly in milking feed for calves,

The formulae chosen for these feeds in Hypothesis III are therefore identical

to those of Hypothesis I.

(1) Regarding the base prices and the threshold prices chosen by the computer
for Hypothesis III (this hypothesis is the same as I and II for the feeding-
stuffs intended for heavy cattle) see the Annex at the end of this Chapter.
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In this hypothesis, the utilisations of cereals would in theory amont to
68.2 million metric tons in 1977/78, or an annual average increase of 0.6%.
Taking into account the stagnation of the production of barley and the fall
off of wheat and oats resources, the utilizations of maize and sorghum would

attain 33.2 million metric tons ( + 6.2% per year).

As regards the proteic concentrates supplied by agriculture and sea~fishing,
the linear programming exercise yielded the highest results for meat meal
(1 135 000 metric tons)and colza cake (2 237 000 metric tons for the compound
feeds alone). On the other hand, the utilizations of fish meal would not exceed
a half a million tons and those of cake would return approximately to the same
level as during the base year (in all 14 T05 000 metric tons, of which 6 889 000
of soya cake, against 14 217 000 and 7 016 000 respectively in 1970/71.

As in the other hypothesis it is above all the feeds cake of tropical ori-
gin which would be ousted by the field beans unicellular organisms and colza
cake., The use of cakes other than colza and soya would, at the maximum, be
only 5.6 million metric tons in 1977/78 (as against 6.6. million in 1970/71.

Vegetable oil supplies would be easier than under Hypothesis II and utili-
zations of cake within the Community would correspond to a production of oil
slightly in excess of 8 000 000 metric tons in the countries exporting or im=-
porting oilseeds (as against 7.1 million in 1970/71 and 5.9 million in 1977/78
under Hypothesis II).

It should be pointed out that, as in the previous hypotheses, the require—~
ments of stockbreaders for industrial lysine would remain low, in view of the
fact that the substitution products are all rich in this amino acid. On the
other hand, the extra demand for industrial methionine would apparently be as

large as under Hypothesis E.

As regards the other concentrated products used for animal feeding, Hypo-
thesis III".led in general to results which do not call for any comments in ad~-

dition to those previously made.
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UTTLIZATION OF THE OTHER CONCENTRATED PRODUCTS ACCORDING TO HYPOTHESIS III

( in thousands metric tons)

Fats (without Ireland) 904
Brans middlings and other by-products (without Ireland) 14 919
Molasses (without Ireland) 2271
Starch and manioc (without Ireland) 1 001
Grass meal (without Ireland) 4 419
Beat pulp (without Ireland) 3 644
Skim milk (without Ireland) 963
Lactoserum 975
CONCLUSION

The main conclusion which cmerges from Hypothesis III is that the marketing
of a million metric tons of field beans 700 000 of unicellular organisms, of a
little more than 2 000 000 of colza cake, l.l1 million of meat meal and 4.5 mil=
lion of grass meal would be compatible with the maintenance of the utilizations
of soya cake at the same level as in 1970/71 and, possibly, with a reduction in
the utilizations of fish meal of nearly two-thirds., This quite a strong rise in
the price of proteins and, in particular, of these of fish meal and, at the same
time, by the rather rapid development of agricultural and industrial production

in the Community.

(1) It should be noted that the method used in this Chapter, which consists of
calculating by linear programming the utilizations of raw materials corres—
ponding to particular forms of animal production, can also be employed in
the opposite direction. In this case the problem to be solved oonéists of
calculating the animal productions which could correspond to a complex of
fodder resources imposed. This procedure by iteration can be used in a more
complex model than the one in this study, for example to correct projections
of animal production and make them coherent with limited utilizations of

certain raw materials.
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Table 1
RECAPITULATION OF THE RESULTS OF THE PROJECTIONS FOR THE WHOLE
OF THE EUROPEAN ECONOMIC COMMUNITY (EXCEPT IRELAND IN THOUSAND
OF METRIC TONS OF PRODUCT WEIGHT AND IN ANNUAL RATES OF INCREASE
BETWEEN THE BASE YEAR (1970/71) AND THE PROJECTION YEAR(1977/78)
{Compound feeds plus simple feeds of the base period)
1970/71 1977/ 18
Hypothesis 1 | Hypothesis 2 | Hypothesis 3
Cereals (2) 65.204 I 69.586 (+ 0,9 %) 1 63.776 (- 0,3 %) |  68.219 (+ 0,6 %)
2 -y .
y 10.484 6.548 (- 6,5 79; i 54197 (= 9,5 % 64295 2- 8,0 %
of which Whest (1) covonun | brioee | 3eraer (7 o2 %) 1 30,131 3 ?og 55,174 (+ 6 19%
Other cereals 32,818 || 30.831 (= 0,9 %) | 38.448 (= 2,0% 28,750 (= 1,8 %
Fish meal 1368 TR 0 (5,09 201 (-12,75)
Meat meal 5% 1.127 (+ 9,6 % 1,093 (+ 9,1 % 1.135 (+ 9,7 %
Peeds cakes Po14217 15.769 (+ 1,5 %) 1 9.109 (= 6,1 %) 14.705 (+ 0,5 %)
of which Soya { 7.2232 8.320 (+ 2,6 %) f-;gg (<14,5 %) gg;e{ (= 0,2 %)
Col : 12 3; o o g _ o ; -
g §§3d cekes 6.515 | 606y 04 %) | 5lezif(= 0,6 %) | Saof(+ 1,2 7)
Fats 426 858 (+10,5 %) 984 (+12,T%) 904 (+11,3 %)
B iddlings d other b-—i . | . .
orodusts of feedingstuffs ind,| -8t | 15:196 (+0,15) | 14,058 (- 0.25) | 14.919 (- 0:2 %)
5.741 . 1,071 .
Field Dbeans (6) 775 TS ( - ) + 775;(4-34,8 /") + ;(+13,2 /é)
Molasses 1.587 2,420 (+ 6,2 % 2.421 (+ 6,2 % 2.271 (+ 4,6 %
Starch and Manioc 1.413 1,001 (- 4,9 % 2.285 (+ 7,1 % 1,00 (= 2,9%
Crass meals 910 2,547 (+15,8 %) | 4.463 (+25,7 % 4,419 (425,3 %
Dry sugarbeet pulp 4,080 3,644 (= 1,6 % 34644 (= 1,6 & 3,644 (= 1,6 %
Urea 30 418 (+43,2 %) 418 (443, %) 418 (443,2 %)
Unicellular organisms 4 --4 - 4, 661 391 -
Lrsi ? + 0 - +0 - + 0y -
Iz_iiilgngg (1) ! ? 22,5 = 301 - +24,2 =
Milk powders (8) 1,046 865 é ,7 50; 863 E- 2,7 7/5; 863 g- 2,7 5§;
Lactoserum powder 9 975 (37,9 70 T41 +32’87&’ 975 (437,9 %




(1)

(2)
(3)

(4)

(5)

(6)

(1)

(8)
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NOTES TO THE RECAPITULATORY TABLE N° 1

Without Italy and including only utilizations in compound feeds

where BLEU and the United Kingdom are concerned.
Including all the cereals used in Italy
Above all barley and oats.

Including simple feedingstuffs in 1970/71. Only utilization calculated
in compound feedingstuffs in 1977/78. The percentages of increase can—
not therefore be calculated.

Included colza cake used as a simple feed in 1977/78: For all the years,

mainly linseed, groundnuts, sunflower, cotton, copra.

The utilizations in 1970/71 in simple feeds amounted to 775 000 tons for
all dry vegetables., To these must be added the utilizations projected
for 1977/78 in compound feedingstuffs.

Utilizations not known for 1970/71. Quantities calculated for 1977/78
correspond to increase in utilization of the main compound feeds, To
these are added non-quantifiable utilizations in compound feeds of less

importance, for example for turkeys.

In principle, skim milk powder. The figure for 1970/71 includes 191 000

tons of whole milk powder.
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COMPARISON OF BASE PRICES AND THRESHOLD PRICES
( in units of account/q)

for certain RAW MATERIALS

See Table 2 attached

1/ BASE PRICE : Prices chosen under the Hypothesis I - II and III with which the
raw materials were offered to the computer (see page 7/11)

2/ THRESHOLD PRICES : Two possible cases

21/ The threshold price is higher than the base price

This is a "ceiling price". The computer chooses to use this raw materials

as long as its price does not exceed the base price.
Special case : the threshold price is infinite (1). This happens when
the computer chooses to use the raw materials at a rate equal to that of

the minimum use constraint.

22/ The threshold price is below the base price

This is now a " floor price". The computer will not choose this raw ma~
terial for such time as its price does not fall to the level of the floor

price, unless it is obliged to do so by a minimal constraint (see above).

Case 21 Case 22

%

W

Threshold ~ Raw material not
price ————> used(except in the
(ceiling) case of minimal

/// constraint)
L Base price > //

Raw material Threshold price

used (floor)
N

——
s —y —

|
|
| |
|
|

(1) Or arbitrarily equal to 10 000 UA/q.
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BASE PRICES CHOSEN FOR EACH RAW MATERIAL IN THE CALCULATIONS OF LINEAR PROGRAMMING (column 1)
AND PRICES DETERMINED BY THIS METHOD FOR THE CHIEF RAW MATERIALS INTRODUCED INTROCUDED INTO
THE DIFFERENT COMPOUND FEEDS IN EACH COUNTRY (celumns 2 te 9)

Thhresheld price (1) (uc/q)
RAW MATERIALS Base 6 LT her [PE10TUA
X eraany ; France| Italy | Nether ¥ i
mbou .
E’ﬁlc'za FR. Y Lands Luxe g U.K |ireland | Denmark

1/ CATTLE Feeds  “- Hypothesis | = [

Urea 44 9,00 | 20,15 | 47,00} 59,12 | 15,40 | 48,66 | 10,85 | 10,31 27,41

Dehydrated Lucerns 17 7,64 | 15,76 10,65( 8,91 3,24 9,68 8,21 8,82 [- 3,28
2/ PIG Feeds - Hypothesis |11

Fish Meal 9; 32,50 - 25,19 - - - - - -

Fish méa 36,08 | 27,12 - - 28,39 | 27,97 | 29,42| 28,76 | 26,97

Field beans 12,28 | 13,75 | 13,75{ 13,75 | 13,30 | 13,38 | 14,11 | 14,21} 13,80

Dehydrated lucerne 1& 7,83 9,47 9,47| 9,47 8,61 9,17 | +10000 8,84 9,66

Lysine Hel 76.5 216,00 1,44 1,44 1,44 | -0,21 1,21 | 184,01} 179,28 1,91

Kethionine 280 126,00 1,44 1,44| 1,44 [482,47 | 178,43 | 126,10 344,69 1,9

Colza cakes 12,61 . - 15,75 - - 16,35 - - -
3/ TABLE POULTRY Feeds - Hypathesis I1|

Fish meal 65 32,50 - 32,00 - - - - - -

Fish meal 72 36,08 | 33,65 - - 32,54 33,30 | 23,40 32,54 32,76

Field beans 12,28 - - - - - - - -

Alkane yeasts 50,41 | 27,84 27,64 - 25,80 27,33 19,01| 25,80 25,90

D3hydrated lucerre 20 8,10 7,01 6,93 - 7,13 6,97 7,30 7,13 6,93

Lycine Hel 76.5 216,00 | 269,62 | 264,19 - -4,90 | 178,59 | -0,85]| -4,90 -5,30

Methionine 980 126,00 | 219,81 | 192,83 - 268,62 | 268,62 | 207,74| 645,01 | 268,62

Colza cakes 12,61 | 14,64 14,80 14,91 14,82 13,09 14,91 14,82
4/ LAYING HENS FEEDS - Hypethasis !1]

Fish meal 65 32,50 - 30,53 - - - - - -

Fish meal 72 36,08 32,34 - - 33,02 33,35{ 33,02 31,71 31,95

Field beans ;3,28 - - - - - ! ! M

Alka 41 - - - - - - - -

D e ucarne 16 7,83 6,24| 7,870 7,43 | s,48| s,15| s5,48] 7,52| 0,50

i.ysine Hel 76,5 216,00 | -3,24 202,11 -0,98 | -4,69 -5,28] -4,69] 202,11| -14,10

Methienine 980 126,00 | 243,00 | 332,53 234,89 |416,54 | 403,31| 416,54] 585,53 432,73

(1) Threshold price :

See definition at Annex | (page AN/ 6)




VII/ 44

Table Annex )
IIT 1 FEDERAL REPUBLIC OF GERMANY
1977-1978
Hypothesis
i HEAVY PR I R IR BT T 7
! CALVES < (1) P
i CATTLE LVES 1GS CHICKENS LAYING HEN '(all sinple
o Fooo tF % Goosi @ 1000 - Tocod ¢ Ponosi compound feeds)
CEREALS :  Wheat . oo
Barley 3,5 94 10,0{ 527 4303
Maize 29,3|1545 | 52,3484 | 67,4 |2022 4745
Sorghum 10,4| 96 213
‘ Othars i 7,0 188 5271
YOTAL 10,5| 282 44,312336 | 62,7{580 | 67,4 |2022 16733
Field beans 4,0l 211 211
[y .
MEALS @ Fish 1,0 9 { 0,5 15 201
Neat 1,5{ 79 1,0 30 109
FEEDCAKES Soya j -
Groundnut 4,9} 132 § 6,0| 15,0 24,8{1308 2,4} 22 15,6 | 468 2565
Colza I 25,00 671 § 10,0{ 93 1811
=0Others i 10,0 268
. i H ——— i
Tota) ( 39,9{1071 3 6,0 15,0| 24,8{1308 || 12,4|115 ||15,6 | a4ée 4376
By-preducts of waize: i ’ I
Gluten | | 6,0/ 55 || 1,25| 38 100
Seedcakes i 7,0, 188 | 188
Fat - Suet I 16,0 41 4,3] 40 87
Bran middlings and by-products | 15,0| 403 | 15,01 791 | 3530
S { i
Molasses ;' 10,0| 268 | | 499
Starch ' 201 5 5
Manioc i 9
Grass neal 1 10,9{ 233 6,5 | 343 5,0 | 150 854
. Sugarbest pulp } ! i 908
TUrea P i i
i 3,0 81 A . 81
Unicellular organisas i ] i
Lysine : 10,01 93 93
Methionine ! . 0,02 0,18 0,18
: ; 0,06 0,55 0,06 | 1,8 2,35
Minerals i 3,75 99 0] 3| 2,91153 3,50 32 | 9,15 | 274 568
‘ i
Skim ailk ! 35,0 | 89 i ”
Whey 1 40,0 {102 § 1,0| 5% 155
TOTAL 100,0(2685 | 100,0 [ 255 {100,0 274 199,98 | 925 99,96 | 2999 28799

(1) calves or anyother animals consuming suckling feeds,
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Table Annex
ITT 2 FRANCE 1977-1978
Hypothesis III
- . ‘.-.——- — ....,.,4.._“‘“-
HEAVY (") b EToTAL
CATTLE | CALVES i P16 j CHICKENS ¢ LAY'NG HENS } (a1l siaple compounds
o000 &b ¢ fuen sl T oproc0y s peon i 100ty .. feeds)
CEREALS : Wheat 4,0 48 9,0{ 560 | X 3164
Barley 18,0 | 218 15,0f 233 : 1931
2,4 | 150 27,6]1718 || 63,9i1470 | 69,5| 834 6537
Maize 2,0 46 232
Sorghua 2696
Others - i y .
Total 34,4 | 416 | 51,6/3211 | 65,9/1516 | 69,5} 834} 17560
Field beans ' 4,0| 249 ' 249
I L i - | _ »
3 Fish i 1,0l 23§ 0,5 6 38
Meat 3,5 218 1,1} 25 2,0 24 267
T FEEDCAKES:  Soya >
Gr:undnut 8,0/ &1 | 8,9 554 2,2| s1{ 6,5] 77 959
. 5,0 311 6,41 T7 446
Colza 8,6 ! 104 | 5,0 311 10,0| 230 987
Others 15,0 | 182 | ;
Total 23,6 | 286 1 8,0| 81| 18,9]1176 | 12.2[ 28 112,91 154 e R
s N | | i
By-preducis of malze ¢ " N ! -
Gluten | 2,0 46/ 46
Seedscakes ! % !
Fat - Sust i 21,0] 212 i | 4,6 106 318
| N I
. . ! i
;ggmadgluans and | 1250] 145 10,0} 622 ! ' 1965
Molasses 10,0 | 121 | 2,0! 124 ' 278
{
Starch 6ol & — =
Manioc 1 i 21
Grass meal . : : A R
413,40 163 § 6,0 373 | 5,85] 70 901
Sugarbeet pulp g 2 ’ ; ’ | 268
! i
Urea : T ) - P
3,0 36 & ! i 41
Unicellular erganisas }! ’ i f g
Lysine ! 10,01 230 230
Methionine ! ‘ 0,01| 0,23 0,23
| ; I 0s112,5 | 0,07 0,8 3,3
Minerals i 346 444 1,0 10 2,5/ 156 || 3,2 | T4 i 9,2 | 110 406 o
i § ! ' i
S:il nilk ! ll 29,0 |293 55, 31 } 324
Whey 35,0 |353 | 1,0 62 115
. = N ! — | O
TOTA 100,0| 1211 [100,0 1010 | 100, ol 6222 100,12 2304 {l100,02| 1199 25784
0TAL f

(1) Calves or any other animals consuming suckling feeds.
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ITALY
1977-1978
Hypothesis III
1
,:?VY CALVES (T} PIGS | CHICKENS | LAYING HENS TOTAL
o TLE ' A : ‘ {all sinple
S o00 % G MO0 1 % 10001 7 HONn 4 % 1000t conpound feeds)
CEREALS : Wheat
Barley
Maize 31,5 | 233 60,0 578 59,2 | 1147 1958
Sorghum
Others
Total 31,5 | 233 60,0] 578 59,2 [ 1147 10862
Field beans 4,0 3 39
MEALS : Fish
Meat
FEEDCAKES : Soya 19,6 | 145 | 8,0 35| 80 77 13,2 256 513
Groundnut z
Colza 2167
Others 2,9 | 21 {
Tetal 22,5 | 166 8,0 | 35 8,0 77 13,2 256 2680
By-products of maize: 2,0 39 15
Gluten
Seedcakes
Fat- Suet 21,0 93 97
Bran midd1ings and by-preduct] 12,0 8s 13,0 125 1,1} 215 3055
Molasses 10,0 | 74 &
Starch 6,0 26 6
Manioc
Grass meal 16,9 1 125 9,0 87! 5,0 97 326
Sugarbeet pulp | 1750
Urea 3,0| 22 i 22
Unicellular organisas !
Lysine
Mehtienine 0,05 1 1
Minerals 4,11 301 1,0 41 3,0 29 9,4| 182 247
Skim milk 29,0 | 128 | 3,0 29 157
Whey 35 154 154
TOTAL 100,0 [ 738 §100,0 | 440 . 100,0] 964 99,95 | 1937 10646

(1) Calves or any other animals consuming suckling feeds.
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Table Annex
IIT 4 NETHERLANDS 1977
Hyposis III
HEAVY® e :\ T FF
e | caves (b s f cHicKERS | LAYING HeNS TorL
all simple cempound
o fpooo e < jocot| i [1000 i 1000 H ¢ ot - feads)
CEREALS: Wheat 3,0 141 i ~ 186
Barley 4 25
Naize 44,2 | 2080 | 50,4| ss8| 48,8| 488 3739
10,d 137 10,0] 100 625
g:;:t:‘ 15,0] 365 ’ 3,00 30 366
TOTAL 15,0] 365 47,2 | 2221 | 60,4 s25) 61,8 618 4569
Figld beans 4,0 188 | 188
MEALS: Fish 1,d 14 o5/ 5 ez T
Meat 2,0 94 1,0 14§ 1,5 15 123
AKES: )
FEEDCAKES E:Zannut 16,0| 388 | 8,0 41 [14,6| 687 ! 6,4 87| 20,6] 206 1525
Colza 10,0} 243 10,0 137 g 441
Others 27,6 | 670
Total [53,6[ 1301 | 8,0 | 41 [14,6| 687 | 16,4 224] 20,6 206} 1966
i X | ]
By-products of maize: | | :
Gluten ‘ 2,3 34| b 34
Seedcakes ! ‘
Fat - Suet 21,0 [108 | 0,1 5 5,4 TAL 1,6] 16k 203
H |
- I
Bran siddlings and by-products § 10 0| 243 20,0 | 941 } i 2325
Molasses 10,0 243 5,0 | 235 ; ] 478
{ [ _
Starch 6,0 | 31 | 31
Manioc 423
Grass meal 5,0 121 5,0 235 4 5,0 50 635
Sugarheet pulp ! ! : 610
Urea 2,9] 70 ; ; j 70
Unicellular organisas i 10, 137 I 137
Lysine
Methionfne
0,06 | 2,8 || 0,1 1,4 || 0,06 0,6 4,8
Minerals 3,5 83 1,0 5 | 2,05 96 || 3,11 43| 89 89¢ 316 i
. i f
Skim milk 29,0 | 149 . ! - s
Whay 35,0 | 180 | 202
TOTAL ;100,0 {2426 | 100,0 514 1100,01| 4705 [59,97 | 13661 99,96| 1000 12512

{ 1) Calves or any other animals consuming suckling feeds,
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Table Annex BLEU 1977-1978
III 5 Hypothesis III
ERVY p ; ‘.\!;.‘.4.._ .-r_—'._‘_“_ - ] r
BTLE CAVES i PIGS | CHICKENS E LAYING HERS | (a1 oiaks
} < fleoo €) ¢ Fooo :S"M;T"" 1nﬂ')<} < oo " —  compound feeds)
G 000 % o f000 vy 7 Cohrty o o0 o 10004
CEREALS : Wheat ' T o T
Barley 33,1 253 253
faize 40,8] 1558 62)’; 121 65,0 | 520 22?3
bl 1 P
Sorqh:u ; i ’ 1038
Total '33,1 253 40,8) 1558 | 67,6| 218 | 65,0| 520 3587
Field beans ] 4,0 153 153
MEALS: Fish 1,0 3 0,5 4 7
Meat 2,0 76 3,0 10 2,0 16 141
FEEDCAKES : Sg'{: it 8,0 6] 11,0] 420 o,5] 21l 12,0] 96 524
- ungnu
Colza 2,00 15 5,0/ 190 || 10,0| 32 5,01 40 277
Others 15,0 115 244
= i
Tetal 17,0[ 130 8,0 6 | 16,0 610 | 10,5 341 17,01 136 1045
By-products of maize : i | I
Gluten ‘ {
_Seedcakes 4 1 |
Fat - Suet 21,0 17 E 5,3] 17} 1,8% 15 49
Bran middlings and by-preducts 15,0/ 118 15,04 573 5 l 945
Molasses 10,0 76 3,3| 126 202
Starch 6,0 5 | 5
Manioc 10,0] 382 382
Grass meal 18,7 143 5,5| 210 5,0| 40} 853
Sugarbeet pulp !
Urea 3,00 23 ! i 23
Unicellular organisas 10,04 32§ 32
Lysine %
Methienine | 0,08' 3,1 0,2] 1 i 0,09 | 0,7 4,8
Winerals 3,2l 24 | 1,0 1[ 1,8] 6 || 2,35 s 85| 68 170
Skim milk 29,0 | 23 1 1,5{ 57 1 80
Whey 35,0 | 28 ! 28
TOTAL 100,0| 764 }100,0 | ‘80 199,98 | 3817 [199,95| 323 |j 99,94 | 800 7707

(1) Calves or any other animals consuming suckling feeds.
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Table Annex
11T 6 UNITED KINGDOM
Hypothesis III
[ i
(1% i TOTAL
CATTLE . CALVES I P1GS  (all siaple
B0 tE S pO00 ) b 1000t} compound feeds)
CEREALS ¢ Wheat 241 16,0 1116
Barley 642 10,0 1015
Maize 23,9 3241
120
Sorghun 1183 7882
Others .
Total 2066 i 49,9 13374
Field beans E i 4,0 144 T
MEALS : Fish o ) T T
Meat 5,0 375
FEEDCAKES ¢ Soya 6,0 5 7,6 484
Groundnut 7,7 479
Colza 92
Others 214 6,0{ 2| 4,0 358
A L
Total ! 214 4 19,3 ‘ 1413
By-products of maize : ! } -
Gluten i i
i 803 | 803
Seadcakes > :
Fat - Suat ; 16,0] 6] 1,3 ! "7
Bran aidd1ings and by-preducts 963 % 9.0 g 3019
':., I
Molasses 535 4,0 ; 679
i |
Starch { 2,00 1 1 37
Maniec @
Grass meal 407 5,0 " T 07
Sugarbeet pulp i . 108
Urea 160 | ; 160
Unicellular organisms 3 149
Lysine i i
Methionine | : 0,07 6,8
J |
Minerals ; 203 | 1,0 | - 2,4 | 505
i |
Skim wilk i 35,0 | 13 i3
Whey 40,0 | 14 1
TOTAL 5351 §100,0 36 199,97 21748

(1) Calves or any other animals consuming suckling feeds.
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Table Annex

. DENMARK 1977-1978
II T Hypothesis III
HERVY 7 T, TOTAL_(2)
o v 4
SAVILE CALVES ¢ ;. P1GS ! CHICKENS LAYING HENS (a1 staple
T oo ol 7 oot o Jtomey . food - oos| cempound feeds)
CEREALS Wheat v
Barley 20,0 140 29,4 472 10,0 25 658
Maize 16,7} 200 200
Sorghun 63,9] 224 | 46,9 | 117 364
Jthers 5,0 12 12
Total 2 20,0 140 56,11 672 || 63,9 224 )| 61,9 | 154 1234
Fisld beans . 40| 48 48
MEALS : Efsh 10| 3| 20| 5 11
Heat 7 6,0/ 78 ) 2,0 714§ 4,0] 10 97
FEEDCAKES Seya
Groundnut 8,0 | 2 J20,2} 242 4,3| 15 16,3 41 319
Colza A 41,2] 2es 288
4,21 29 10,0] 35 64
Others 8,1 57 57
_ Total 53,51 374 ] 8,0 2 [[20,2 | 242 [| 14,3{ 50 { 16,3 4 128
By-products of malze : -
Gluten
Seedcakes i
Fat - Suet 21,0 4 [ 60| 21| 3,0 8 33
Bran midd1ings and by-preducts 8,0 56 2,0 24 80
Nolasses 8,01 56 ! 56
starch 1
Manisc 6,0 1 1
Grass meal 5,0 35 8,0 96 ¢ | 5,0 12 143
Sugarbeet pulp ) ; ) :
Urea 1 300 21 j | 21
Unicellular organisas : ' 10,0 35 35
Lysine i
Mehtienine . 0,2 0,7!l 0,05 | 0,1 0,8
Minerals 2,5| 18] 1,0 | - 12,16 26 jj2,65| 9 %a,7 22 5
I
29,0 6 § 1,51 18 , 24
TOTAL 35,0 | 1| 7
100,01} 700 }100,0 | 20 [100,0 {1199 I{ﬁoo,o 350 [l10c,0 | 250 8173
I

(1) Calves or any ether animal consuming suckling feeds,,
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Table Annex IRELAND
111 8 19771978
Hypothesis
HEAVY X ] TOTAL
CATTLE cives (V pigs CHICKENS || LAYING HENS {411 simple
9. hooo t| ¢ foooth 5 [1co0+k i leood o Toc0 s, compound feeds)
CEREALS : Wheat ;
Barley 56,2| =6 21,3 155 211
Maize 33,9 247 | 64,4 a7l 57,5| 115 459
Sorghum
Cthers 12,9 95 5,0 10 105
Total 56,2 ) 56 68,1 | 497 64,4 | 9T} 62,5 125 | 775
Field beans 4,0 29 | 29
M : 1,0 1 0,5 1 2
EALS :::: 1,0 7 | 1.0 21 2.0 a 13
FEEDCAKES ¢ Seya 6,0 3 | 4,41 32 i 5,0 8l 6,1} 12 55
Groundnut . 3,1 23 5,9] 12 35
Colza 10,0 15 15
Others s
Total 6,0 3 || 7,5| 55 W1s,0| 23] 12,0] 24 | 105
By-products ef malze : |
Gluten
Seedcakes i
Fat - Suet 16,0] 8 } | 5,2 7 ’ 15
. 1 S
Brea widd1ings and b-products 22,01 22 9,0 | 66 UL | 106
Molasses
Starch 2,0 1 i 1 1
Manioc
Grass meal 14,0 15 7,01 51 4 5,0l 10 | 76
Sugarbeet pulp E i
Urea 3,0 3 ;
Unicellulzr organisas 110,0 | 15 15
Lysine !
Mehtioning 0,01 1 0,11 0,12l 0,2] 0,07 | 0,1 0,4
Minerals 4,00 af 0| - [3,38024 3,25 |e9 |18 | 51
Skim milk 35,0 | 12 18
Whey 40,0 | 20 ] 20
100, 100 §100,0 | 50 ;;go,_o 730 || 100,0 150[100,0 | 200 1229
TOTAL 00,0 '

(1) Calves or any other animals consuming suckling feeds

(2) The total includes siople feeds whese compositien is unkngwn,
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PROPOSALS BY THE COMMISSION OF THE COMMUNITIES

as regards products for animal feeding

In the document entitled "Adjustment of the common agricultural policy"
(1) the Commission has brought together the results of the reflections which

are briefly recalled below :

CEREALS

1/. Temporarily no increase in the price of soft wheat and relative rise
in the price of barley and maize in order gradually to establish a better gra-
ding of cereals prices and to arrive at a joint price level taking greater ac-

count of the respective nutritional values of these products.

2/. Abolition (with effect from 10 February) of the system of denaturing
and possible replacement by measures facilitating the changeover from wheat to

fodder crops.

3/. Replacement of the regionalization of intervention prices by a single
system of intervention prices for the whole Community for wheat and barley,

similar to that of maize, rye and urum wheat.

4/. Abolition of interventions for cereals of qualities inferior to those

of the model quality.

5/. Adjustment to the system of export refunds for the following products

maize and wheat starch, potato starch, maize grosts.

6/. Implementationof a complete and coherent storage policy focused on
soft wheat and taking account of :
+ The needs for regular supplies to the Community market,
» The need to guarantee security of supplies for human consumption

(commitments as regards food aid) and possibly animal consumption.

(1) Commission Memorandum to the Council COM (73) 1850 final — BRUSSELS,
31 October 1973.

.o
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7/. More flexible management. For example, change in the opening of the
maize season in order to make barley more competitive each year from July to

September.

PROTEINS

1/. Establishment of a better ratio between the prices of colza and sun-—
flozer seeds, by a relative increase in those of sunflower, in order to favour
expansion of its production (theotive 200 -000 tons in 1977/78, as against
70 000 in 1973), and not to favour that of colza too much.

2/. Extension to soya seed of the present support system granted to colza
and sunflower seeds : adaption of this system in order to exclude any change in
the import system (objeotive ¢ 100 000 tons in 1977/78).

3/. Incentives to the dehydration of fodder plants (in particular lucerne)

to increase their availability on the market.

4/. Reduction in the price of selected seeds of leguminous fodder vegetables

(peas, field beans) produced in the Community as in third countries.

5/. Establishment of a research programm for the elaboration and develophent

of seed varieties calculated to increase the production of proteins, in particular:

« hybrid field bean seeds

. protein-rich cereals

6/ Uniformization in the Community countries of the rules for the use of

urea in animal feeds in order to obtain an economy of proteinaceous products.

7/. The study of any technique making possible the production of proteins,

including that of the harmonization of legislation.
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OLEAGINOUS PRODUCTS

a/. Revision of the regionalization of prices so as to abolish the

supplementary aid for colza seeds processed in Italy.

b/. Establishment of programme of research and diffusion of selected
colza seeds with characteristics eliminating the obstacles at present li~

miting their utilization.

MILK

l/. Introduction of a temporary production contribution on milk deli-

vered to dairies to discourage milk production for the time being.

2/. Change in the ratio of fat to nitrogenated and substance with the
aim of a relationship passing from 58/42 to 50/50, and an intervention price
for powdered skim milk of 76.80 UA/100 kg, as against 66.00 at present.

- e mm me mm Wm e M ®E G M e G MM SER GER SNe G SEE WM Re D MW REE G G ER R S M RS G G WW e WM M M e

5/. Making of various technical adjustments to the common market orga-

nization to increase its flexibility,

- for example : more latitude in the fixing of aid to milk powder.
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Recapitulatory tables by countries (in 1000 metric tons)

GERMANY F.R,
:
Utilisations | rorecast utilizations in 1977-78
1970-71 Hypothesis | | Hypothesis 11 | Hypothesis 111
Cereals Wheat 3,058 2.201 2.201 2.201
Barley 4.216 4.514 4.303 4.303
Maize 2.101 4.466 4.470 4.745
Sorghum 128 329 210 213
Others 5.546 5.535 5.271 5.271
"Total 15.049 17.045 16.455 16.733
Field beans 106 106 1.251 211
Meals Fish 518 269 177 201
Meat 70 109 109 109
Peedcakes Soya 2.133 2.634 969 2.565
Groundnut 130 ) ? ?
Colza 153 ) 1.868 92 (1) 764 (1)
Others 1.420 ) 1.718 1.047
Total 3.836 4.502 2.779 4.376
By-oroducts ( Gluten ) 212 92 100
of maize ( Seed cakes ) 136 188 188 188
Fat suet 41 109 93 81
Bran middlings and other by-products 3.447 3.605 3.530 3.530
Molasses 431 499 499 499
Starch - 5 5 5
Manioc 557 9 9 9
“Crass meals 244 436 874 854
Dry bveet pulps : 932 . 908 908 908
Urea ‘ 4 81(1) 81(1) 81 (1)
Unicellular organisms - - 945(1) 93 (1)
Lysine 0'593 - 0'18 0118
Methionine ? 5 3,94 2,35
Mineral T . 574 579 568
Skim milk 163 89 89 89
Whey - 155 130 155

(1) Compound feeds only
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Recapitulatery Tables'by countries

(in 1.000 metric tons)

FRANCE
Utilisations Forecast utilizations in 19771976
1970-71 Hypothesis | | Hypoethis |1 | Hypothesis |1]
CEREALS : Wheat 3.824 3.164 2.604 1.164
Barley 4.747 5.431 4.933 4.931
Maize 3.754 5.382 5.509 6,537
Sorghum 8y - 232 232
Others 2.525 2.928 2.696 2.696
Total 14.939 17.905 16.274 17.560
Field beans 49 49 1.295 249
Meals Fish 85 44 9 38
Meat 83 265 267 267
Feedcakes Soya 1.315 1.653 307 959
Greundnut 365 ) ? 440
Colza 177 ) 1.220 (1) 230 (1) 645 (1)
Others 3483 ) 753 342
Total 2.240 2.873 1.290 2.392
By products { Gluten ) 46 46 46
of maize ( Seedcakes ) 15 _ _ _
Fat - Sust 96 299 322 318
Bran, middlings and 7
other preducts 1.798 1.978 1.965 1.965
Melasses 143 278 279 278
Starch 23 61 61 6l
Maniec 32 21 613 21
Grass meal 355 574 907 901
Dry beet pulp 292 268 268 268
Urea ) 10 41 (1) 41 (1) 41 (1)
Uni(.:ellular organisas _ _ 1.073 (1) 230 (1)
Lysine
0,37 - 0,2 0,23
Methienine - 2,1 6,7 3,3
Minerals ? 387 398 406
Skim milk
415 324 323 324
Whey 10 415 314 415

(1) Compeund feeds enly
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Recapitulatory tables by countries (in 1000 metric tons)
TALY

Forecast utilizations in 1977-78

Utilisations
1970-71  |Hypothesis | Hypotheis |1 | Hypethesis 111
Cereals Wheat 320 ? ? ?
Barley 1.301 ? ? ?
Maize 8.156 2.124 (1) 1.549 (1) 1.958 (1)
Sorghum 24 ? ? ?
Others 114 ? ? ?
Total 10.515 10.945 10.686 10,862
Field neans 397 397 270 39
Meals Fish 96 96 96 -
Meat 10 10 10 -
Feedcakes Soya 941 542 180 513
Groundnut 43 - ? ?
Colza 104 - ? ?
Others 1.754 21 2.167 2.167
Total 2.842 2.709 2.347 2.680
By—products ( Gluten ) 44 45 45
of maize ( Seed cakes ) 135 - - -
Fat, suet - 97 97 97
Bran, middlings and other by-products 2.885 3.166 3.034 3.055
Molasses 65 79 79 79
Starch - 26 26 26
Manioc _ - _ B
Grass meals 17 142 328 326
Dry beet pulps 1.750 1.750 1.750 1.750
Urea 2 22 (1) 22 (1) 22 (1)
Unicellular organisms - - 334 (1) -
Lysine 0,045 - - -
Methionine ? 1 0,6 1
Minerals ? 245 252 247
Skim milk - (2) 160 158 157
Whey - 154 110 154

(1) Compound feeds only
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Recapitulatery Tables by countries (in 1,000 metric tons)

NETHERLANDS .
Utilisations Forecast utilizatiens in  1977_1974
in, 1970-71 Hypothesis | [ Hypothesis 11 | Hypothesis 11}
CEREALS: Wheat 305 - - 321(2) - 1o (2)
Barley 266 401 25 25
Maize 1.846 3.315 2.740 3.739
Serghum 506 625 625 625
Others 252 366 366 366
Total 3.205 4.726 3.429 4.569
Field beans 103 103 952 : 188
Meals Fish 85 54 3 22
Meat 93 123 123 123
Feedcakes : Seya 1.100 1.868 673 1.525
Groundnut 5 - ? ?
Colza 73 243 (1) 137 (1) 360 (1)
Others 616 123 306 61
Total 1.794 2.234 1.116 1.956
By-products Gluten - 34 36 34
of naize Seedcakes _ - _ _
Fat - Suet 186 207 251 203
Bran middlings and .
.8 . . .
other by-products 1.5 2.324 2.325 2.325
Molasses ) 380 619 619 478
Starch - 31 31 34
Manioc 523 423 894 423
Grass meal 229 350 635 635
Dry beet puips 610 610 610 610
Urea ? 70 (1) 70 (1) 70 (1)
Unicellular organisas - _ 760 (1) 137 (1)
Lysine
0,1 - - -
Meihionine 191
? 443 TyT 4,8
Mirerals ? 333 337 316
Skim milk 190 175 175 175
Whey 78 202 151 202

(1) Compound feeds only
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RECAPITULATORY TABLES BY COUNTRIES (in 1000 metric tons)

BLEU
Utilisations | Forecast utilizations in 1970-78
1970-71 Hypethesis | Hypethesis || ] Hypothesis ||]
Cereals Wheat 506 - - -
Barley 789 673 253 253
Maize 688 60 1.198 24
Sorghum 488 1.983 573 2.272
Others 473 - 1.038 1.038
Total 2.944 3.754. 3.062 3.587
Field beans 7 7 740 153
Meals Fish 118 11 - 7
Meat 37 140 141 141
Feedcakes Soya 499 T4 6 524
Groundnut 64 - ‘ - -
Colza 55 236 (1) 48 277
Others 271 244 244 244
Total 889 1.194 298 1.045
By-products ( Gluten ) - - -
of maize ( Seed cakes y 58 - _ -
Fat, suet 58 57 40 49
Bran, middlings and other by-product 843 1.025 945 945
Molasses 110 210 210 202
e
Starch - 5 5 5
Manioc 278 382 573 382
Grass meals 65 603 857 853
Dry beet pulps 388 = — -
Urea ? 23 (1) 23 (1) 23 (1)
Unicellular organisms - - 503 (1). 32 (1)
Lysine 0,004 - - -
Methionine ? 3,5 5,52 4,8
Minerals ? 193 210 170
Skim milk 51 80 81 80
Whey - 28 20 28

(1) Compound feeds only
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Recapitulatery Tables by countries (in 1.000 metric tens)

UNITED KINGDOM

R Foracast utilizations in. 19777 1678 ~
Utilisations »
in 1970-71 Hypothesis || Hypotresis 11| Hypothesis 11}
CEREALS Wheat 3.874 1.164 719 1.116
Bar]ey 6.306 1.318 1.015 1.015
Maize 1.497 2.638 2.979 3.241
Sorghus T6 805 104 120
Others 1.153 1.183 7.852 7.552
Total 12.906 13.807 12,699 13.374
Field beans 11 11 830 144
Meals : Fish. 385 235 97 124
Meat 205 376 351 375
Feedcakes : Soya 483 639 23 454
Groundnut 328 416 372 479
Colza 100 - 3l 92
Others _
340 478 358 358
Total 1.257 1.533 534 1.413
B¥ pr?duCts Gluten - - - -
or saize Seed cakes - g03 803 803
Fat - Suet 45 66 149 117
Bran middlings and 3.032 3,018 3.019 3,019
other by-preducts .
Molasses 414 679 679 679
Starch - 31 36 3
Maniec - - - -
Grass meal - 407 707 707
Dry beet Eg]ps 108 108 108 108
Urea 14 160 (1) 160 (1) 160 (1)
Unicellular organisas - - 754 (1) 149 (1)
"Lysine 0,535 Usd - -
Methienine ? 244 444 0,8
Mirerals ? 454 503 505
Skia milk - 13 13 13
uhgy 8 14 11 14

(1) Compsund feeds snly
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Recapitulatory Tables by countries (in 1000 metric tons)
DENMARK

s Ferecast utilisations - 1977 - 1978
Utilisations :
1970-T1 Hypothesis | 'Hy_plthcsia 11 (Hypethesis [1]

Cereals Wheat 153 - - -
Barley 4.51a 1.004 654 654
Maize 3 5 143 200

Sorghum .
227 379 362 364
others 749 13 12 12
Total 5.646 1.404 1.171 1.234
Fields beans 36 35 255 48
Meals Fish 80 58 8 11
lieat 9% 91 79 97
Feedcakes Soya 545 330 35 319
Groundnut - 288 288 288
Colza 24 29 64 64
Others 446 77 57 57
Total 1.015 124 444 728

By-products ( Gluten ) ) - - -

of maize ( Seed cakes ) - - - -
Fat, suet - 23 3 33
Bran middlings and by-products 1.211 80 80 80
Molasses 44 56 56 56
Starch - 1 1 1
Manioc - - - -
Grass meals - B 35 155 143
Dry beet pulps - - - -
Urea ? 21 21 21
Unicellular organisms - - 182 35
Lysine Y _ _ _
Methionine - 0,8 1 0,8
Minerals 2 62 7 75
Skim milk 36 24 24 24
Whey - 7 5 7

(1) Compound feeds only
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IRELAND
Utilisations Forecast utilizations « 1977-1978
fn1970-71 Hypothesis | | Hypothesis 1) | Hypethasis 1}V
CEREALS Wheat ) - - -
Barley ) 652 285 211
221;&.. ) 153 346 459
Others ) - - -
) 88 10 105
Tetal T o8 893 641 115
Field beans ? ? 147 29
Meals Fish ) 319 21 - 2
Meat ) 13 13 13
Feedcakes Seya ) 45 10 55
gr:undnut ) - 46 10 35
olza _ 1 15
Others ) >
) - - -
Total 100 92 35 105
By-products Gluten ., - - -
of maize Seed cakes ) ' - - -
Fat - Sust ? 12 16 15
Bran, aiddlings and 82 88 88 106
other preducts
Molasses ? - - -
Starch ) 1 1 1
Manioc ) ? B _ _
Grass meal ) R 15 91 76
Dry beet pulps ) : - - -
Urea ) 3 (1) 3 (1) 3 (1)
Unicellular organisas ) - 113 (1) 15 (1)
Lysine ) : _ _ -
Methionine ) 0,4 0,3 0,4
Minerals ? 46 49 s
Skim milk ) . 18 18 18
Whey ) : 20 15 20

(1) Compound feeds anly,
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SUMMARY AND CONCLUSIONS

I. Summary

In the course of the long period which has gone by, animal production
in the member countries of the Buropean Economic Community has developed
largely thanks to the research carried out into animal feeding, to the pro-
gress of genetics, and to the nature of the resources in feedingstuffs avai-
lable to Community producers. The price ratios feedcake have been particu—
larly favourable to the intensive use of cereals proteins., Thes two fac-
tors have helped to give rise to many new problems, linked, for example, with
the organization of production based on the running of high-performance ani-
mals and the Community’s supplies of fodder products. Cereals requirements
have gone up slightly. On the other hand, imports of concentrated protein
products, of which the Community at present produces practically none, have
not ceased to swell to the point of causing a great dependance for soya cake
on the United States, which is the main exporter of this product. In addition,
pigmeat and poultry meat have strengthened their competitive character in
comparison with beef and veal. The area of grassland and pasture has again
fallen little by little and some of it has constituted a reserve of land for

other forms of farming.

THE ANIMAL FEEDINGSTUFFS INDUSTRY

The manufacture of compound feeds for animals has assumed considerable
importance in recent years thanks to the trend of the market for animal feed-
ingstuffs. As there does not exist in Nature any raw material able to cover
all the energy, protein, vitamin and oligoelements requirements of an animal
species, it has been necessary to call on compound feedingstuffs. The result
has been the gradual abandonment — still too slow sometimes - of old nutritio-
nal customs of artisan and irrational modes of feeding and greater elasticity
of demand for the main fodder products. Practically all the undertakings
belonging to this industry have equipped themselves with powerful calculation
media for the purpose of establishing formulatee of compound feeds, least
costly and at the same time best balanced to cover the numerous known nutri- !
tional requirements of the different categories of animals. The result has

been an extreme sensitivity to the variations of market prices.
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THE DIALOGUE BETWEEN MANUFACTURERS AND THE PUBLIC AUTHORITIES

It is sometimes difficult to inaugurate such a dialogue when the objec—
tives on the two sides do not concord. This is the case, for example, when
the objective of the manufacturers consists, with the aim of improving the
profitability of animal production, in countering the defects of the fixing
of the price of certain raw materials in the setting of the Common Agricul-—
tural Policy by importing "gubstitutes" whose prices are formed freely on the
world market and which do not pay any levy when they enter the Community. This
is what has happened, for extra~Community manioc which has been a competitor
for precisely to throw light on the aims and sirategy of these undertakings.

THE COMMUNITY'S PROTEIN DEFICIT

With a view to reducing this deficit in the long term an effort could be
undertaken to increase the production of a few agricultural raw materials some
of which have lost a great deal of important in recent years (for example field
beans) or have never been exploited on a scale corresponding to a large imme-—
diate production potential (for example soya beans, sunflower, dehydrated meals
of leguminous vegetables and graminaceae) others again (like lysine-rich maize)
are entirely new, and in this report we have endeavoured to determine the levels
of prices above and below which their production could be a profitable business
for farmers and their utilization for the manufacturers of compound feeds, in
certain formulae and taking into account the prices of other raw materials ob~
taining at the end of 1973.

AID FROM THE CHEMICALS INDUSTRY

The chemicals industry, too, can help to reduce the European deficit by

supplying mainly three categories of raw materials :

1/. Urea, or more exactly "non-proteic nitrogenated compounds" which are better
adapted than urea to the conditions of European stock breeding, with the
idea of drawing the maximum profit from the gastric flora of ruminants and
its capacity to synthesize the majority of the amino acids and to reduce,
as in the United States, the consumption of feed cake in the neurichment

of ruminants.
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2/. Amino acids, including :
a) Methionine, which has already contributed to reducing the primary li-
miting factor caused by its deficiency in the majority of vegetable

products, including soya make, and

b) Lysine, which makes it possible to reduce a secondary limiting factor
and to substitute in part a mixture of cereals and amino acids for
feed cakes.

c) Tryptophane. It should be noted that several undertakings, of which
one at least within the Community, are today planning to manufacture
this on an industrial scale in order further to enlarge the possibility
of substitution (researches are even studying the distribution to the
animals of complets seeds which would no longer contain any protein

concentrates.,

3/. Unicellular organisms such as fungi, algae, yeasts from agricultural indus-
tries (distillery yeasts, lactic yeasts, molasses yeasts, etc.) mushrooms,
bacteria yeasts cultivated on different substrata desulphuration lees of the

paper industry, domestic vaste, petroleum products, etc.

The problems of the tolerance of the unicellular organisms by the monogas—
tric animals (calves, pigs, poultry) and by the human consumer (if the op—
timus quantities to be introduced into mixtures of compound feeds, have
given rise to very long and very important studies. Using as a basis rea~
sonable rates of incorporation chosen after numerous tests in vivo, it
would seem that the Community countries could use up to 4.5 million tons
(corresponding to 2.5/3 million tons of protein or the equivalent of

5.5/7 millions tons of soya cake) of these products towards 1977/78.
Obviously this quantity is far in excess of the production capacities at

present being built.

REVISION OF THE NITROGENATED STANDARDS

Finally, the possibility, which cannot be excluded, of new protein crises
in the long term makes it compulsory to envisage a reduction of the rates of
these nutrients in the formulae of cattle feeds. It would indeed seem that,
in animal feeding as in other fields (concumption of petrol, electricity, etc).
we realize today thet we have lived these recent years in a civilization of

"waste.
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When one reviews the causes of the present over—consumption of proteins,
their diversity is striking. Already (early 1974) savings have been achieved.
Others can be by the application of relatively simple measures. It must not be
forgotten, for example, that in a formula containing 30% of soya cake and con—
tributing 21% of proteins, a reduction of the latter rate to 20% (- 4.8%) for
example, makes it possible to reduce the incorporation of the cake to 27.5%,

or a saving of 9.2% (1).

In this example the contributions of lysine and methionine + cystine still
remain in conformity with the present standards after the reduction of the soya
cake, This dimunition of contributions must not lead to a reduction of animal
performances. On the other hand, if there is reduction below the standards, a
fall—-off in performances must be expected but because of the existence of de—~
creasing yield in the utilization of the proteins, the yields of the animals
fall to a certain threshold, less than proporitionally to the reduction in the

availability of the amino acids.

PROJECTIONS FOR 1977-79 : THE VARIOUS HYPOTHESES

Teking into account the projections of the different forms of animal pro-
duction in each of the Community countries for the period 1970/71 — 1977/78 and
the gradual penetration of the different categories of compound feeds, it may
ve admitted that in the medium term the utilizations of concentrated fodder pro-
ducts will increase in all by 2.2% and those of the compound feeds alone by

5.6/0 annually (as against 2.9% and 6.8/ respectively between 1965 and 1972).

(1) Formula for table chicken :
Protein rate 21 % 20 %
Wheat 55 58
Soya cake \ 30 ? f gz,§!
Suet 10 9,5
Miscellaneous 5 5
TOTAL 100 100
Energy 3 200 K calories 3 200 K calories
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The outlook for the utilization of the different raw materials for
animal feeding has been established under different hypotheses concerning,

in particular :
« the possibility of increasing utilizations of urea and grass meals;

o the possibility of substituting lactoserum for dry skim milk in the
feeding of calves,

. the more or less considerable diminution of subsidies for the utiliza-

tion of wheat and sugar in fodder,
« the increasing scarceity of fish meal,

. the stagnation of availabilities of barley, cats, brans and other by

products of the human foodstuffs industry.

Hypothesis I, built up on the above basis, leads to increases in the utiliza~

tion of maize and soya cake of + 5.6 and + 2.5% per year respectively on con-
dition that the production of colza is doubled in 7 years and that there exists

an adequate supply of meat meal, fats and molasses.

Hypothesis IT, which is deliberated unrealistic, shows that imports of proteic

concentrates could be greatly reduced only if several million metric tons of
field beans and unicellular organisms rich in protein were produced by agri-

culture and industry.

Finally, Hypothesis IIL, shows that, if Community production of replacement pro~

ducts were the subject of very stimulating measures, and were in particular
sheltered from the ups and downs of the market, imports of soya cake, which
would remain free, would be situated in the coming years within the same limits
as during the basis period. However, the Community's maize requirements would

grow by 6.1% yearly.
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IT. Conclusions concerning the technical, economic and political aspects
of this study :

The growing demand for animal products, the rising prices for fodders
originating in the Community, the emergence of "industrial" techniques of
animal production, have brought about, in recent years, certain changes in
the structure of animal feeding and production. These changes have been seen
mainly in the introduction, on an ever~increasing scale, of raw materials not
produced in the Community and even, at present, by the use of products of in-
dustrial origin. The recent world proteins crisis and the considerable rise in
raw materials prices, call into question a certain number of equilibria and in
particular that of animal feeding and the structure of present—-day live stock
breeding. In the recent past edifice was built within the Community resting on
the following four columns : Community cereals production, free imports of
complementary products indsutrial processing at the most favourable cost and
animal production based on an intensive method. The result of this structure
has been to make animal production dependent on fodder resource which are
largely imported - its main item of expenditure -~ and to make Community animal
production hypersensitive to the orises which have shaken the world market in

the last two years. In this way, new problems arise at the level of :

—~ the proceducers of fodder raw materials in the Community (cereals, milk

and proteinaceous products,

the producers of fodder raw materials of other than agricultural or mari-
time origin (amino acids, nitrogenated non-protein products and unicellular

organisms)

Community livestock breeders,

Manufacturers of compound feeds,
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ITI.1. Problems concerning producers of cereals, milk and proteinaceous products

within the Community.

In order to safeguard Community livestock breeding from the foreseable shocks
to the markets for fodder products, the different forms of Community produc-—
tion have to be watched over more closely from the angle of animal feeding.
This action should be carried on by priority in the three fields of cereals

milk products and proteinaceous products.

II.l.i.Cereals :

The hypothesis according to which the uses of wheat in animal feeding
would decline in the future does not appear satisfactory. Availabilities of
oats and barley being stagnant or diminishing, one is led to envisage an in-
crease, which is manifestly too strong, in the utilization of maire : between
+ 4.7% (Hypothesis II) and + 6.1% (Hypothesis III) annually between 1970-T1
and 1977-78, whereas the Community already has a large deficit (net imports
of the order of 11 million metric tons per year in 1971~1972) and its pro-
duction is increasing only slowly (+ 2.5% on the average per annum between
1965~1966 and 1971-1972). This hypothesis. appears all the more out of place
since the diffusion of high-yield varieties of fodder wheat at present nakes it
possible to hope for very considerable availabilities of this cereal, whose
incorporation into the aniaml feeding formulae presents the dual advantages
of reducing protein concentrates requirements when the wheat is substituted

for maize, and reducing requirements in fats when it is substituted for barley.

The hypothesis of a reduction in the fodder u tilization of wheat has been
chosen under the influence of the conditions which obtained during the 1972-73
season; the world prices for wheat led to its denaturing premium being reduced
to 0 in 1974. It would seem dangerous to raise a decision which was motivated
only by short-term economic considerations to the rank of a principle of
medium or long-term policy in the present state of the Common Market organi-
zations. Let us recall that if, for example, the decision to reduce the de-
naturing premium had been taken in the middle of a protein crisis, say during
the summer of 1973, it could have had grave consequences by further increasing

the protein requirements of manufacturers of compound feeds.

This example shows how difficult it can be to establish price schedules
for cereals applicable both at the production and the utilization stage while
the prices of the complementary and substitute products for cereals have fluc-

tuated freely within more or less wide limits over the last two seasons.

(&)
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If, in future, the prices of proteic concentrates are destined to increase
more rapidly than those of the energy products, manufacturers of compound
feeds will be prepared to pay more than its value for wheat which is richer
in protein than maize, comparing the two products at present on the market.
The contray state of affaires can occur if the prices of fat or manioc become
tight. It would then be a pity if, under such conditions, the rigidity of a
system of prices established essentially in the setting of a medium—term
production policy should lead to the creation of surpluses of one of these

cereals and of extra import requirements for the other,

Taking into account the practice of the animal feedingstuffs industry it
is desirable, in order to ensure better balance between Community availabili-
ties and needs, to replace the price gradient at present of common prices
(a threshold price and an intervention price applying to all cereals). By
abolishing the compartméntation of prices between the cereals used in animal
feeding, this system would make it possible to provide livestock farms and
manufacturers of cattle feeds with a range of products placed in the same
conditions of competition when allowance is made for the fluctuations in the
prices of the other complementary raw materials (fat, manioc, cake, middlings
etc.) The gap between the intervention price and the threshold price would
need to be sufficiently wide for the market prices of the different cereals
to fluctuate freely in order to ensure a better balance between supply and
demand, which would also have a beneficial effect on the income of BEuropean

cerals producers.

A policy of administration of the availabilities should normally have
the effect of eliminating purchases at the intervention prices at least for
as long as the Community remains an importer of cereals. However, it would
appear that the present system will have to be reviewed in the event that we
should see high world prices, above the Community prices, becoming a permanent
feature of the situation. In addition, we may note an aggravation of the dis-
tortion of cereals prices beiween producer and deficit countries within the
Community, inter alia because of rising transport costs. Recourse to a
stocking policy on world scale, in which of course, the E.E.C. would parti-

cipate, could also be envisaged.
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Finally, and again as regards cereals, it would seem doubtful that lysine-—
rich maize can, under the present economic conditions, find important markets
in view of ite higher prime cost. At a period when soya cake was very cheap,
it had been calculated that OPAQUE 2 maize could not be offered to manufacturers
of compound feeds at a priceexceeding that of ordinary maize by more than 1/FF/q
(0.10 UA/q) a level obviously inadequate to offset the small yields of the
improved maize. Even under the economic conditions chosen in this study (Sep-
tember 1973), this extra price would only be from 4 to 5 FF/q (0.72 UA to 0.90
UA/q) for a limited market (chicks). It would only be in the event of soya
cake reaching 200 FF/q (36 UA/q) that manufacturers could enviage paying a suf-
ficiently high extra price for this maize (+ 7.80 FF/q or 1.40 UA/q) and offering
it a sufficiently imbortant market (fattening chickens). There is reason to
hope that seeds will rapidly be perfected which will make it possible to produce

this new maize but with yields comparable to ordinary maize.

Il.1.ii. Milk products (skim milk powder, dry lactoserum)

The solubility of skim milk powder has bheen the determining factor in its
value for the feeding of calves, and particularly of those intended for slaught~r.
However, because of the high price of skim milk, research has been going on for
several years with a view to reducing its utilizations in the feed of suckling
animals. The manufacturens of these feedingstuffs have thus managed to bring
down the proportion of milk powder from about 80 to 65% between 1965 and 1970
for the Community as a whole. The present study has adopted the hypothesis that
this proportion would fall to about one third in 1977/78. In the course of the
period covered by the forecast manufacture of suckling feeds would rise from
1.6 to 2.4 million metric tons while, however the utilizations of milk powder
would drop from 1 046 000 (including small quantities of whole milk powder) to
965 000. The market loss is all the more sensitive since breeders are still
using probably 7/8 million metric tons of whole milk and 7 million of liquid
skim milk and grave surplus situation might well result from the reduction of
these utilizations in the liquid state, the loss of the market for suckling
feeds and a fall -~ which is always possible — in the outlets for powdered milk

on world markets.
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In the feeding of calves for slaughter, lactoserum, another soluble pro-
duct, can partially replace skimmed milk powder. As regards breeding calves,
the substitution products, apart from lactoserum, are a special meat of de~
husked soya cake, various fish and yeast concentratéesd, which although not solu-
ble can be placed in suspension. In the event that skimmed milk powder should
lose its outlets as suckling food and that surpluses should build up, these
would need to be incorporated — as was occasionally done in the past into feeding
stuffs for monogastric animals., However, in this case, its price would have to
be fixed very low, since its solubility property would no longer be of any in-
terest and the milk powder would be in competition with proteic concentrates

which are cheaper and richer in amino acids.
It would seem to be an incoherent and financilly a very costly proceeding
to deprive milk powder of its most profitable market -~ that of suckling feeds -

and then subsidies its use in the feeding of the monogastric animals.

II.l1.iii. Proteinaceous products of agricultural origin :

Field beans

Contrary this plant, from humid zones and consequently not a competitor for
maize. The utilization of the fields bean (one million tons in 1977/78 under
Hypothesis III) helps to reduce both that of cereals (in the proportion of a=
bout 60%) and that of feedcakes €40%). A cereals deficit could arise from the
difference in the hectare yields of the cereals and the field beans if the lat~
ter had to be grown on barley or wheat land. This being so, only a high~yield
production — of the order of 40 quintals per hectare ~ should be envisage and
supported. The form of support needs to be specified, both at the level of the
level of the production of seeds and at that of the utilization of the grain
in view of the price at which manufacturers of compound feedingstuffs would be
prepared to buy it (less 130 UA/t at the end of 1973).
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Soya beans

Within certain limits this oilseed can be produced in the European Com—
munity. However, the present objectives of the Commission for 1977/78 (1003000
metric tons of 70 000 of cake) appear negligible; they represent less than 1%
of Community consumption in 1972. Larger production would of course be con-
ceivable if growers could get a satisfactory price for it. Unfortunately, there
seem to be no pointers to a desirable price at the present time. The target
price proposed for the 1974/75 season (222 UA/t) is twice that of maize. Tt
may therefore not be excluded that the objectives and the importance of support
for soya production will be reexamined in the light of the results achieved

during the coming seasons.

Colza=rape seed and sunflower graine

The amino acid, cellulose, energy and other contents of the cake made from

these grains differ fairly widely.

In order to determine the relative interest of colza and sunflower cake,
calculations have been carried out.on the computer using for the other fodder
products the prices obtaining at the end of 1973. The following table shows
manufacturers of compound feeds are prepared to pay an extra price for colza

cake, save in one case -~ that of laying hens :

Price below which colza and sunflower
cakes can be used ( UA/q)

. Feed for
Cakes Pig feed Poultry feed Laying hens
Colza cake 16.32 14.38 15.30
Colza cake
- with 43% proteins
14% cellulose 14.43 12.59 17.68

- with 36% proteins
20% cellulose 13.15 10.13 14.62
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These calculations therefore contradict the trend not to favour colza
because of the difficulties of selling the oil. Under Hypothesis III, it seen
that colza cake could have a considerable market (2 237 000 metric tons,taking
into account the physiological limits of the use of this cake). If the computer
calculations did not reveal any hope of similar progress in the utilization of
sunflower cake, this was because of the lysine deficit of the latter, The fact
is that 80 000 tons of sunflower cake, require an extra 1 200 tons of industrial
lysines

Leguminous vegetables and dehydrated graminaceae

These products find markets both- in the feeding of ruminats and of poutry.
When their protein and pigmentation elements contants are sufficient, they can
also be used in numerous regions of the Community for the production of Guinea
fowl, yellow—flesh chicken and coloured-yolk eggs. This study has shown that
they can make a substantial contribution to protein supply, since, under Hypo~
theses II and III, their utilizations would reach 4.5 million metric tons as

against less than one million in 1970/71.

In order gradually to attain a substantial increase in productions, two
conditions have to be fulfilled :
- the establishment of dhydration plants of adequate size and sufficiently

close to the places of productions;

~ a direct aid, aimed at stimulating productions, to be distributed to the
dehydrating enterprises which would have to pass on this aid to producers
irrespective of whether the products are intended for marketing or remain

in closed circuit (drying contract).
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IT.2 . Problems concerning producers of industrial forage raw material (amino

acids, non-—proteic nitrogenated products and unicellular organism).

II.2 i.Amino acids :

The efforts of Community industrialists make it possible to enusre
that manufacturers of compound feedingstuffs can easily obtain supplies
of methionine, a valuable element if it should turn out that the Comu~
nity's supplies of proteic material are to be ensured thanks to the con-
tribution of raw materials whic are poor in this amino acid (field bean,
colza, soya). As regards lysine tryptcphane, their utility has not emerged
in the metting of this study, in the hypothesis of easy supply of oilcakes
field beans and unicellular organisms rich in these amino acids has been
chosen. In the event that world supply should become limited to a consi-
derable extent, and the Community policy of developing production of pro-—
tein containers should fail, the large-scale manufacture of lysine and

tryptophane would have to become a priority objective.

II.2.i.i. Non proteic nitrogenated products

Teking into account the possibility of replacing some of the protein
in the feeding of ruminants by non-proteic nitrogen, the Community has
every interest in developing to the maximum possible the utilization of
urea and of its analogous producis by abolishing, through adequate to le-
gislations, the over—severe prohibitions and limitations on their use :thich

still exist in certain countries.

The product best adapted to the conditions of European livestock
brading would seem at present to be DUIB, ajproduct perfected and exported
by Japan and whose maximum market, around 1977/78, in view of its nitrogen
content, would be of the order of 550 000 tons, This tonnage would easily
justify considerable production in several Community countries - production

which could do without direct aid.

The supply of a nitrogenated feed cheaper than the traditional mixtures
based on cakes would constitute, as xas the case is the United States during
the 60's, a favourable factor for the production of beef and veal. In ad-
dition, the spread of the promining technique of the tranmsplantation of
feoundated ovules in vitro with a view to twin births could make it possible

to avoid increasing milk production beyond requirements.
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IT. 2.i.i.i. Unicellular organisms :

There are numerous industrial projects at present aimed at developing the
production of unicellular organisms cultivated on alkanes, a product which seems
according to present research to offer sufficient security, and to launch the
culture of other organisms. Their first market should normally be that of
feeding for table poultry. Rapid development of production is desirable and pos—
8ible on condition that competitive prices can be achieved. Industrial producers
would certainly desire to be ensured under the aegis of the public authorities,
of guaranteed outlets during a period long enough to enable them to spread their

ammortization oultlay.

The problem of the granting of an aid should then not arise except in the
event of the prices of cakes and animal meals falling brutally and temporarily
in the course of the period envisaged for the industrial ammortization operations.
For their part,the animal feedingstuffs firms will certainly be prepared to
absorb the planned production (i.e. about 700 000 metric tons in 1977/78 under
Hypothesis III), if they can obtain this cheaper than the cakes and the animals

meals.

II.3. Problems concerning Community breeders

The European Community has been able to develop its animal production by
replacing the traditional forms of breeding by intensive modes of production
which have permitted very considerable savings of fodder products : pigmest and
poultrymeat, eggs and, as regards bovine cattle, calves for slaughter and young
animals. In producing these feeding onthe basis of concentrated products, in-
cluding the suckling feeds, represents 70 to 80 4 of total costs, the remainder
having to cover the cost of the young animals, expenditure on energy, veterinary

costs, remuneration for work and investments,

Within the Community,®xpenditure on animal feeding consists of :

- a fixed element, which is represented by cereals - a dear but also a
stable item, whose prices fluctuate but little within a bracket defined
in advance;

~ a mobile and changing element consisting of products imported at O duty

and whose prices fluctuate at the will of the international markets.
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from time to time, certain products coming under a common market organization

which benefit from a temporary denaturing bonus: sugar, butter, milk powder

for monogastric animals etc. in the light of the situation of their markets.

The income of European breeders applying intensive feeding techniques con—
sists of a "fattening margin" the size of xhich has hitherto varied sometimes
within limits fixed by the production contracts, in the light of the crisis for
animal products and of those of the raw materials making up the "mobile" part

of the feeding.

As regards the forms of production based on intensive feeding techniques,
the pfesent common agricultural policy has not provided for maohinery to protect
the price of animal products from the variations of those of certain raw ma~
terials. The result is that this category of breeders is less well protected
than those producing milk or beef and veal obtained according to the traditional
methods.

Until the 1972/73 season, these breeders had, however, been able to adapt
themselves, at the cost of a few corises, to their insecure situation because
the proteic concentrates, which make up the bulk of the "mobile" part of their
fodder outlay, were plentiful and cheap, the demand for meat was strong, and

the price of beef and veal, their main competitors, was foing up fast.

The outlook for the future is threatening for the producers of intensive
animals : rising prices for proteic concentrates and, doubtless, for cereals;
perhaps more hesitant demand for meat; increased irregularity of the markets,
which could trigger off more and more frequent and deep-seated crises in the

production of pigmeat, poultry, calves for slaughter and young cattle.

It is to be feared that the world situation will aggravate the insecure
position of breeders using intensive feeding techniques. A more unfavourable
treatement of these persons might well lead to the abandonment of lodern feeding

techniques and a return to unproductive artisan methods.
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IT.4. Problems concerning manufacturers of compound feeds.

The manufacturers of compound feeds in the Community have benefited from
a long period of prosperity during which they have been able to equip themselves
with valuable calculation media in order to face the period of insecurity which
began during the winter of 1972. We have seen in Chapter VII a great part of
the technigcl possibilities of substitution on which these industrialists will
have to call in the future. More and more the interests of these manufacturers
and those of the public authorities will tend to converge. However, we note
that the ecoromic and legal conditions have not so far been very favourable %o
the establishment of sufficiently close relations between them, One of the first
efforts to launch this dialogue would seem necessarily to involve the establish—
ment of harmonized legislation whose affect will be to create a genuine community

of the manufacture of animal feedingstuffs.

Despite the publication of several Council Directives dealing in particular
with Community methods of analysis for cattle feeds and "additives" much still
remains to be done, particularly in the field of marketing of the compound feeds

and that of the quality standards of the raw materials.

It is important that a single Community legislation for compound feeds should

be in force as soon as possible, It would replace all the other national provi-
sions prior to the Community Directives., Some of these provisions, which are
far too out of date, are impediments to the capacity of industrialists to react
in face of the economic conditions of the market, since they impose on them mi-
nimum incorporations of raw materials whic are useless and costly, or forbid

them to incorporate others which could bring down the sale prices of the feeds.

True, some industrialists maintian, that, in view of the very small amount
of intra—~Community trade in cattle feeds, one could very well be content with :
. the maintenance of the national laws for national feeds consumed in the

country of manufacture,

. Community legislation only for those products which are traded between
the Nine,



VIII/17

Unfortunatly, this argument is illogical because of the greater movement

of animal products and it would lead to paradoxical situations. How could one

accept, for example, that a German consumer might eat pigmeat produced with
feeds manufactured in the United Kingdom and containing an additive which is
forvidden in Germany? This is, however the present situation (the example
mentioned in Chapter V, page 5 - poultry dejections) and it was the case in

the recent past for(urea).

For the raw materials of cattle feeds, or to use the Community language
for "simple animal feeds" it seems very desirable to us that, at least for the

25 or 30 most important among these, the following should be promulgated :

» definitions which have been examined and accepted to avoid faulty pro-

ducts and fraud;

. "EEC Standards" or simple analytical definitions enabling feedingstuff
manufacturers to benefit from a reduction of hererogeneity of quality
and of nalytical composition, and hence a reduction of the costly '"secu~

rity margins".
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III. A look at the future

Whatever happens, it seems evident that even a very energetic policy of
support to the different forms of production of proteinaceous products will
during an initial period achieve no more at the best than containing the depen=

dence of the Community.

The upward trend of world prices points to the emergence of a possible
cause of deterioration of the Community's external trade balance. Because of
this, manufacturers of cattle feeds and breeders may well have to cope with
serious difficulties in obtaining supplies at reasonable prices. The danger of
the modern feding methods becoming unpopular and of a return to artisan customs
leading to a reduction in livestock productivity cannot be brushed aside, any
more than all the other perils which moght result from it, particularly as re-—

gards inflationary strains.

However, other solutions can and must be envisaged. Twenty years ago the
Community had available at least 7 main sources of protein (fish meals, meat
meals, skimmed milk powder, yeasts, groundnut cakes, copra and palm kernel cakes).
At present, the major source of protein is the soya cake, supplies of which appear
increasingly hazardous as a result on the one hand, of a relative slowdown of
American production, and on the other of the considerable growth in the number
of consumer countries (Japan, USSR, China and certain developing countries). We
must therefore expect that in the future it will be increasingly difficult to
meet the world demand for animal products. The problem of the utilization of the
available sources of proteins therefore arises. In view of the above, is it lo-
gical to consume so much protein in the form of animal products, whereas certain
proteins, in particular those supplied by the monogasiric animals, have been
made from proteins directly consumable by man ? Thus, in order to produce one
¥ilo of 1live chicken containing about 200 grammes of proteins, two kilos of con-
centrated feedstuffs containing about 200 grammes of proteins, two kilos of con-
centrated feedstuffs containing 23%, or 500 grammes of proteins, are needed., The
Yield of the other animal products is lower than that of the fable chicken.
Already, a certain number of industrial achievements are emerging which tend to
avoid the animal cycle for the coering of the protein requirements of human

nourishment.
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Moreover, projections published by the United States Department of Agriculture
in 1972 show that, in 1980, texture vegetable proteins could represent the
equivglent of 10 to 21 % of the meat market and between 4 and 10% of that of the
milk markets, and lead, in relation to the initial projections to reductions

in the production of red meats (beef, pigmeat, mutton) of poultrymeat and of
the dairy animal population of respectively, 4/8.5 %; — 1.7 /3.6% and 3/%h.
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ANNEX 1

LINEAR PROGRAMMING AND THE COMPUTER

There can be no question here of expounding the mathematical theory of
linear programming, but of defining it and explaining it suctenctly. According
to DORFMAN and al.(l), over the last 20 years, original methods have been per-—
fected for analysing the linear aspect of economic problems. The three me-
thods most frequently used are :

. the theory of prices, the oldest one (1928)

« the analysis of inter-industrial trade or of the imputs and outputs

(1936-1941)

» linear programming thus was born shortly after the end of the last war

to resolve the military problems of the United States (plan of the ac—

tivities of the Army).

DEFINITION

(1) "It is the analysis of problems in which a linear function of a
certain number of variables must be maximized (or minimized), these variables

being subject to certain restrictions in the form of linear inequalities".

This method has found many applications, particularly in the economic

fields In animal feeding it has two advantages :

l/ - It makes it possible to resolve, in very satisfactory fashion the
problems of substitutions which have btecome very complex, of both
for monogastric and polygastric animals, although for different
reasons. The establisment of a formula for :

MONOGASTRIC ANIMALS is characterized by :

. the need for great precision

. the taking on charge of many feeding stuffs

. " " " " of few raw materials

(few raw materials are "noble" or "energetic enough' to suit these animals, and
the choice is quickly made by the nutritionist)
POLYGASTRIC ANIMALS is characterized by :

. the search for average precision

« the taking on charge of few feeding stuffs

o M " "noon of many raw materials

2/ - It minimized the "raw materials cost" of a feed, that is to say

that it gives the formulator the certainty that the proposed subs-

titution is the least costly.

(1) Linear programming and economic management
by R. DORFMAN ~P,A. Samuelson - R,M. Socow - Editor,Dunod Paris 1962.
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PRACTISE OF THE USE OF THE COMPUTER TO EFFECT SUBSTITUTIONS (1)

a/ — The data available to the formulator are of twao orders which must cor-

respond perfectily with each other, just as a key is adapted to a lock.

l/ We call 1st member, the body of the analytical characteristics of all the

raw materials utilized. Generally there are available :

Humidity Total phospherus Lysine Energy for poultry (5)
Crude protein Available phospherus(2)| Mehtionine Energy for pigs (4)
Fat Caloium Cystine Energy for bovine
Cellulose Total chlorides (or me?hlonlne oattle (5)

+ cystine) Price per quintal
Mineral substances | Magnesium +ce per qu
Starch (Xanthophyllis)

. About 75 to 80 raw materials in current use.
(see below pages AN/3 and AN/4)

All these date (i.e. a total of about 1 500) are fed once and for all (or for
a long period) into the computer, which inscribes them in its memory and will call
on them at the opportune time.

The constraints are the limitations imposed by the formulator on the computer
in the light of imperatives of the following nature :

. nutritional (needs of the animals)

. technological (crushing, granulation)

. supply (scarcity of a raw material)

. or delivery and storage (raw material delivered in bulk or in bags) etc.

( Contraints of equality : a given raw material must be utilized exactly, in a

( given percentage(e.g.Vitaminized mineral compound)

g Minimal constraints : for example 50 % of maize minimum

( Maximal constraints : e.g. 10 % of molasses maximum

0.50 /o of salt maximum etc.

2/ We call 2nd member the requirements of the animals in nutriments, corres-—
ponding to those listed above, Their fixationconstitutes the "constraints of the
2nd member' for example :

. methionine 0.80 % minimum
. cellulose 5 % maximum

. etc, etc.

(1) Or to establish formulae from A to 2

(2) That is to say "digestible" or utilizable by the animals
(3) Metabolizable energy or productive energy

(4) Fodder value or starch value or gross energy

(5) Fodder value or starch value or net energy
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ANNEX 1

List of 80 RAW MATERTAL

currently used in animal feeding (1)

Categories

Raw material most fre-
quently employed

Raw material employed in smaller
quantities(or less frequently)

CEREALS

Wheat, maize, barley

Oats, winter barley, rye
Sorghum (= Dari or Mil)

ANTNMAL MBALS

Dry skimmed mils

Dry lactoserum

Fish meal 65 (Peru)
‘7 sh meal 72 (Norway)
Meat meal

Blood meal

Whale meal

Soluble Tish concentrates
Condensed fish concentrates

MIDDLINGS OF CEREALS

Groats D(low meal of du-—
rum wheat)

White regrinding of soft
wheat)

Fine bran of soft wheat
Gross wran of soft wheat

Low rice flour
Regrinding of durum wheat
Bran of durum wheat

CELLULOSIC BALLASTS

Dehydrated lucerne
"Ordinary"lucerne (dried
in the sun)

Avple marc

Dehydrated sugarbeet pulp

Dehydrated maize
Grape pulp
Citric pulp
Laize

GLUCIDE RAW

laize starch

Destoned carobs

MATERIALS Manioc Denatured sugar
Sugarbeet molasses
Cane molasses

MINERALS Calcium carbonate Tripolyvhosphate of sodium
Bicalcic phosphate Dicaphor 20/20 phosphate
Ilionocalcic phosphate Alumino ferric phosphate
Natural tricalcic phos—
phate
Bone powder
Salt

PROTEINACEQUS Draff of maize distiller;r ; Brewery draff

PRODUCTS Maize glutens ield beans and broad beans

Cellulose yeasts
Distillery yeasts
Proteinal-Viprotal (2)
Darley radicels

Urea

Garden peas

DUIB

Witrogenated b-products of
maize starch-making
Linseed

(1)
(2)

Excluding vitamins, salts of mineral oligoelements, additives,etc.

Trade names for liquid oy-products of the manufacture of glutaminic acid from

sugarbeet.,



ANNEX 1 (cont'd)

Categories

Raw materials most fre-
quently employed

Raw materials employed in
smaller quantities(or less
frequently)

"De—-oiled" FEED CAKES
(or extracts containing

Groundnut Colza

Copra
Maize seeds

solvents) 2232?24 —ng;:é28/6 Palm kernels
Soya 50 =
Sunflower

"De—o0iled" CAKES

(or pressed cakes (1) Groundnut Colza
Linseed Maize
Cotton Sunflower

MISCELLANEOUS

Copra molasses cake
Palm kernel molasses cake
Suet

Bran molasses
Vegetable oils

(1) Also known as "Expeller cakes".
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b/ ~ The statement of the problem

This is a very delicate matter and requires much experience or flair on
the part of the formulator. If he imposes on the computer :

. a small number of constraints, he runs the risk of obtaining a very cheap

formula the manufacture of which will pose insoluble problems, or with inad~
missible excess quantities of this or that raw material.

. a large number of constraints, he "bridles" his coémputer and prevents it

from looking for the most economical solution, or leads it to find a solution

which is so obvious (but dear) that the formulator could have found it alone.

In the pages belcw, the reader will find a few examples :
n® 1 example of a list of data for an operator having a formula calculated

by computer

N° 2 an example of comparative formulae for bovine cattle
nO 3 1" n \ " " n " "
nO 4 n " " " n 111 n n
no 5 " " n " " n ” 1"
nO 6 " " " " 1" " " 1"
nO 7 1 " 1] " n n n 7"

¢/ - The advantages of the computer

These are many in number and, of course, depend on the "programme" which is
proposed to it, and which can be very simple or of varying complexity as re—
quested. We may mention without this list being in any way exhaustive :

. the possibility of taking into account 20 or 25 elements of the lst

member (nutriments, raw materials prices)

. Possibility of taking into account 150 to 200 raw materials and pre-mix~

tures (concentrates, additives, mineral compounds)

« Obtaining of the formula at the least cost

« Calculation of the detailed characteristics of the formule in the solution
chosen

. Calculation of the maximum of the maximum and minimum prices of the raw

materials chosen in the solution
« Calculation of the "cost of the constraint". For example :
If, in stead of demanding that the formula should contain 504 maize at
the least, or 5% cellulose at the most, I demanded only 45% of maize at the
least or 4.8% of cellulose at the most, by how much the raw material cost of

the formula be diminished ?

{1 & young pig is a piglet of 20/25 kg t0*50/60 kg.
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A very important datum, for the raw material cost of a formula, say X, at

5% of cellulose maximum.
can be very close to that, Y of a formula with 4.9% of cellulose, but very diffe~
rent from that Z, of a formula with 4.80% of cellulose.

The variations of the cost are not proportionate to those of the rate of cel-

lulose.

. Calculation of the "threshold price" equals the price beyond which a raw
material is too dear to be chosen by the computer in the formula to be es-
tablished or below which it can be chosen,

This datum is extremely important and its research is constant for the "new"

raw materials continually being offered on the cattle feeds market.

Examples : up to what price is manioc interesting in
relation to cereals ?
. Below what price could barley replace WHEAT

(and wheat bran) ?

d/ - The obstacles to full employment of the compnuter

It only gives satisfaction, as we have seen above, if the constraints are not
too numerous. This bad habit can be acquired :

. by the formulator through a lack of experience or qualification,

. by the lawmaker. Certain EEC countries, in particular the Federal

Republic, have demanded of their feedstuffs manufacturers
« the lodging of their formulae
. constraints in the composition of certain raw materials
of some foodstuffs, for example
. a pig feed must contain at least X /% of meat meal

. a chicken feed must contain at least Y 7% of fish meal.

In France, the legislator demands that the list of components be shown on ‘the
label of each feed, which prevenis the manufacturer, if the raw materials prices
require it, to make simple and satisfactory solutions of the type (see paragraphe 12
Table page III/T7).

. 6 % of fish meal plus 4 % of groundnut cake plus 2 5 of wheat bran

= 11.9% of soya cake 50 + 0.1% of methionine 980.

(Unless of course he destroys his stock of labels)

It is clear that such measures, which unfortunately are legal, appear to the
nutritionist as aberrant, illogical and outmoded, for they constitute so many obs—

tacles to technical and economic progress.
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It will be necessary to find :
« procedures to amend the laws more rapidly to keep pace with the scien-—
tific discoveries tested out in practice;
. measures ensuring that, despite everything, the buyer-breeder shall have
commercial guarantees of the regularity of the quality of the product sold.
THE EVOLUTIQN OF SUBSTITUTIONS

This evolution has been a dual one the last 25 or 30 years, for it has operated
not only as regards the material means brought to bear (1) to carry it out but also

and above all in the philosophy of its conception : it may be said that today the

predominance of the importance of the nutritional contributions over that of raw

materials is admitted. In other words, if for example, a feed which does not con-
tain the raw material X contributes at least the same nutritional elements reco-
gnized as indispensable as another feed which contains 3 or 4 % of it, it will

certainly ensure the same performances from the animals.

This is an extremely important concept, for those who deny it and believe in
the reality, either of the indispensable character of a gives raw material or of
unknown nutritional factors, greatly restrict the play of substitutions by intro-
ducing constraints which most often run counter to the obtention of a feed at the

least cost.

Limits to substitutions

The above statement must of course be qualified by several considerations which
do not take account of the equivalent nutriment contributions.

a/ - certain raw materials are more anpetizing for the animals than others.,
Substitutions for others must be carried out with circumspection.

b/ - the aptitude of the raw materials to be easily ground is very variable.
Obviously, those whose grinding is easy and therefore cheap are sought
for,

c/ - Suitability for granulation is very variable from one raw material to
anothers some will be in demand for certain percentages of use (or dis—
garded when the percentages are too high) because they have a tendency
to give feeds in hard or too hard granules, molasses for example, Others,
on the contrary, will be in demand at certain percentages because they
yield granulates which go well through the press, or will be disgarded
at higher percentages because the granulates are likely to be too soft.
Examples : Beef suet, very fat raw materials. However, the aim is to
obtain a granulate "which behaves well", neither too hard nor too soft,

and +this is explained by the following considerations similtaneouly :

(1) From the slide rule, to the electronic computer via the electric calculating

machine.
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. technological : a granulate which "does not go well through the press"
causes, because of the poor yield, a rise in manufac-

turing costs per metric tons.

. nutritional : a granulate must not be distateful to the animals because
it is too hard. This is a very important point for young
animals, such as piglets, for whom the presentation of
the granulate can condition the early age at which the
feed is first consumed : this or that suitable granulate
will be taken by the young piglets from the age of 6 or 7
days and will thus give them an advantage for their growth

. commercial ¢ a granulate which is too soft becomes transformed into
flour in the course of transport and the various handling
operations between the manufacturer's plant and the
client's farm, whence losses, complaints, increase in con-

sumption indices.

d/ — The presentation, in particular the colour of the feed, must not
vary too much. This is in order to avoid putting off, if not the
consuming animal, then purchasing client, who may suspect that
the change in the raw materials composition is accompanied by a

fall-off in quality (change in the contribution of nutrients).

These three factors are unfortunately difficult to quantify, and therefore
difficult for the computer to handle,



ANIMAL FEEDING Date : September 1973
POULTRY FORMULAE ANEX 2 Formulator : Mr. Dupont
Feed for Table Poultry Manufacturer : Mr, DURAND
High Energy 53 3 ’Wh =7 -
FORMUL AR Naize of |Wheat Suet ea: g “jf
 Soya 50 }Soya 50  januf FiEfl
e el e
CONTRAINTS Fﬁ/q ol Mini [ Maxi Mini | Hexi Mini | Maxi Mini | Haxi
) . (ia
Wheat . 52 9,36 0 0 Q 0
Maize 55 9,90 o 0 0 55
Barleg— B [10,4 20 0
Melasses__
Copra melasse—
“Fine bran
“Croundnut %5 | 17,10 T 5 o
Soya %0 115 20,71 0 0 (o] (o) [} 0
Iucerne - ==
Fish meal 65. 275 | 49,51 5 )
Sugar :S:E:
Suet 139 25,03 0 o) 0 (o] o 0
- 8 1,44 0 (] 0 0 0 0
Calcjium carbonate z
Bicaloix phoSpRate % lowl o o lo o Lo oo
*alt 13 2,348 0 0 0 0 0 0
Concen’crate_ 7 129,09
Mhlqnlngve&/ 200 36,01 Q (o] Q Q Q Q
_Vitaminised “mixture 1 1 1 1 1 1
NUTRITTONAI, CONSTRATNTS Mini | Maxi Mini | iaxi Fini | Haxu Firi ) o
Raw protein 2. 90 o) 0 0 (o) 0
Fats 4 () (] 0 (o] o) )
Cellulose 7 (2 0 0 Q o) o
Minersl substanees— 2 Q Q Q Q Q Q
Phosphorus- 2 0,70 o }o,70 Q 0,701 @
Calcium A 0,80 0,95 Jo,80 0,05 § 0,20 | 0,058
Lysine 2 1,08 Q 1,05 0 1,05 o)
Mbvxlonlne 2 0,5 0 lo,as o Loz i g
Methionine + Cystine e 0,20 o lo,e0 0 o0l ©
Metabolisable energy Calori/K) 3250 0 __]7°50 0 3250 1 O
—Potal. chlorides 2 0.25 | 0,35 |0,25 | 0,35 | 0,25 ] 0,35
Number of ingredients

* Raw materials at undefined prices : Show *them in the list of ingredients
(to bring out the apposite price)

Code : O : Absence of constraint (1) 1 FF =

0.180044 UA
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EXAMPLES OF CALCULATION OF SUBSTITUTED FORMULAE FAT CATILE FEED SUPPLEMENT OF MAIZE

ANNEX 3
FORHULAE N° 1 2 3 4
PRICES with with with with UREA
RAW MATERIALS FEED CAKES UREA DUIB and UREA | PHOSPHATE and
FF/a | UA/a(1) UREA
52 8,36 | WHEAT . 00 50. ¢t Li. 60 5745
83 %[ CANE MOLASSES Y on 5.¢0 £l 5it
N0 19.80| DEHYORATED GROUNDNULTS  §  32. 00 25,50 e R
S¢] 9.72| DEHYDRATED LUCERNE 18 208 H.od o o
100 18.00| SOYA 44 /7 "(5‘")’ E:GG .00 3.70
s6]  9.00] uReA . o €100 0
150 27.01 | Duts c. 0. e A
125] 22,51 | UREA PHOSPHATE 2.00 2.CG 2100 2.60
131 2.3 saur 2.00 2.0 Lo o
* ‘ .00 3.0 S e ML PN
139 25.03] SUET 1o 1.5 1050 i30
55 9.90 BICALCIC PEC ]:QQ 1.00 1.6¢0 1.60
8] bk cosca . 5 100.0¢
100 | 18,00 | VITAMINIZED RAV MATERIALS 190, £F 100.60 106.00
CHARACTERISTICS
CRUDE PROTE IN Z e o1 - 36.02 35,73
FAT z ’;:4’}, T7 3079 z.7¢
CELLULOSE 7 ] - 5. (i 5,60
5.7¢ ‘. L ’
MINERAL SUBSTANCE z 1o 63 oo 377 10.25
Z : cr .97
PHOSPHORUS ob .91 .8 J
CALCIUM 7 1o 1086 17 1257
. . 2.20
CHLORIDES (expressed in MaCl] 2.13 2.23 2.25
DIGESTIBLE PROTE INS 4 29.54 2¢.07 29.%17 e
"FUDDER VALUE 7 89,07 21,75 92.%7 50
COST RAW MATERIALS 1 ee.c6 £0 .5 €001 70.0€
UA BOVINE CATTLE L I o615 1.3 25 eh. 350

(1) 1 FF = 0.180044 A



EXAMPLES OF THE CALCULATION OF SUBSTITUTED FORMULAE

AN/ 11

FEED FOR YOUNG PIGS (Piglet of 25 - 65 kg)

ANNEX 4

k

RORMIIRS N© 1 2 3 A
PRICE with WHEAT with FAIZE Jwith WHEAT with MAIZE
] o laize and Colza cake |Maize Soya Sugarbeet pul
RAW HATHRIALS - I
FF/q |U ( i ~ . .
/a %{% Soya cake 50 ﬁﬁé%ﬁ’%??o k‘%léfd%eans Soya, ‘cake ‘44‘
55 | 9,904MAIZE 12.00 40.00 10.00 40.G0
52 | 9,36{WHEAT 4C.00 10.00 41.00 10.GC
43 | 7,74|CANE MOLASSES 6.00 6,00 €.00 6.CC
48 | 8,64|FINE BRAN 22.00 14.07 17.80 14,00
85 | 15,30|TELD BEANS C. 0. 5.00 0.
115 120,71 SOYA 50/3 17.00 14.00 C. 0.
100 | 18,00{50Y 7 G. C. 17.00 19.60
90 | 16,20 DI'..-OIL COLZA C. 5!‘0 0. 0 o
50 9,00{SUGARBEET PULP . &.ro 0. 5.GG
55 | 9,90|BICALCIC PEC 1.10 1.10 1.28 1.10
13 | 2,34)SALT HE .20 .20 - 20 .20
713 | zé.g CALCIUd CARBONAT ;38 1. ?8 11‘)? '2‘5
YOUNETHTIORINE . . - <
175 |51 50| L Fa R EEn 8 O 160 T€0 J60 T66
TOTAL 10C. 0G 100.°0 1¢0.¢C 100. 00
CHARACTERISTICS
> 7 “ 17.86 1€6.94 17.60 16.74
;.%gDE FROTELY ” 2,61 $.0Y 2.43 3.05
CELLULOSE “ 3.79 5.02 4.34 5.18
[{IUERAL. SUBSTANCE < 5,57 5.53 5.61 5,48
PHOSPHORUS o .78 .67 .78 . 66
CALCIUM il .82 .91 .86 Lyl
CHLORIDES (exp. in Halj 15 .42 .44 43
DIGESTIBLE PROTEIN 7 { 15.57 1L.36 15.15 1ho15
AUDDER VALUE 7§ 102.20 98,55 99.56 98.03
COST RAW MATERTAL ¥/ 62.57 63.56 61.92 G61.5¢
LYSIND “ 705 78C .788 . 760
METHIONINE y 322 -34¢ .343 .352
METH, + CYSTEIE - 51 . 65¢ «657 .625
U PIGS 37.2 9745 97.00 9023
I'RT ENERCY PIGS  on1. | 2062 | B 2976 303

®

(1) 1 FF = 0.180044 UA

fe
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ANNEX S
EMAMPLES OF THE CALCULATION OF SUBSTITUTED FORMULAE
Feed fer fattening pigs (mere than 65 kg)
FORNULAE . N° 1 2 3 4
PRICE with with With W
RAW MATERIALS WHEAT, Maize WHEAT, Matze MAIZE, Wheat MAVIE Wheat
*¥/a|%/a Seya cake 50 Seya cake 44 Seya ciake 44 Seya cake 50
?1’{ Field beans Colza cake Sugarbest pulp
55 | 9,94 MAIZE 12.00 10,00 4G. 00 40,00
52 | 9,36 WHEAT 40.00 43.00 10,00 6.00
43 | 7,74 CANE MOLASSES 8.00 8.00 £.00 8.00
48 | 8,64 FIKE BRAN 24.00 17.00 22.00 22.00
85 | 15 0. 8,00 C. 0.
115 20:71 56%%%‘3"3 13.00 0. c. 13.00
100 | 18,00 SOYA .44 G. 10.70 12.00 C.
90 | 16,90( DE~GILED COLZA 0. 0. 5.00 0.
50 | 9,000 SUGARBEET PULP 0. 0. C. 8.00
8 | 1,44 CALCIUN CARBONATE 1.00 1.00 1.00 1.00
55 | 9,90] BICALCIC PEC 1.00 1.28 1.00 1.00
1 | 1,98} SALT .50 .50 .50 .50
165 | 29,70) VITAMINIZED RAW MAT .50 .50 .50 .50
TIT 129,09} METHIONINE 980 0. .02 0. 0.
T0TAL- 100.00 100,00 1€0.00 100. 00
GHARACTERISTICS
CRUDE PROTEIN %1 16.26 15.69 16.C3 15.58
FAT % 2.63 2.40 3.24 3.25
CELLULOSE 9 3,84 4,13 4ok u. 97
MINERALS SUBSTANCE % 5.82 5.79 5.88 5.88
PHOSPHORUS % .76 .74 .73 .69
CALCIUN % .79 .05 .79 .89
CHLORIDES(expressed 1n HaC1} 1 -7 -1 -6 $76
DIGESTIBLE PROTEINS b 14,16 13.56 13.74 13.22
FODDER VALUE - 71 101.71 100,17 100.C8 ve.57
COST. OF RAW MATERIALS  #n/q 58. 83 50,7 5¢.22 59.59
LYSINE A . 665 . 666 L€61 . 663
METHIONINE % .209 LIk L226 211
METHIONINE + CYSTINE i <408 -521 X
UF PiGS 96.56 37.01 96.57 56,42
NET ENERGY PIGS Cal, Calg 2933 2964 2947 2944

————

(1) YFF = 0,180044 UA
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ANNEX 6
EXAMPLES OF THE CALCULATION OF SUBSTITUTED FORMULAE
(Chicks feed — high energy start up)
FORMUIES_ N° 1 2 3 4
with MAIZE | with WHEAT {with WHEAT | with MAIZE, Soya
RAW MATERTALS| (wheat) Soya| (Maize)Soya tBARLEr(La,ize‘ﬂ Cake 50 Colza xake
T/aupy oake 50 Cake 50  |Soya cake 50 | (illegible)
WHEA 2.50 58.00 37.00 0.
;352 ' 3’3 MAIZ;I: 62.00 5.0 ¢ 00 63.00
’ H . ;
% 110,44 papr Ry o o s 5.00
90 | 16,2Q TE.OILED COLZA . ‘. o 50 96 00
115 20,7 s0YA 50/3 30.50 28.70 €. 6-00
p ik h I o
: 8 o} - i - J -
55 ' 9,9 BiGATCTC BRe. 1230 121 137 1-60
8 14 CAL,  CARBONATE ' -60 S 130 30
13 ' 2,34 SALTD -30 .30 20 -3¢
77 129,09 METHIONINE 980 -15 18 ‘18 OF
250 | 45,0 VITA, RAW MATE -65 -€ .
l TOTAL 1C0.0C 1060.0C 1(G.0C 100.¢0
CHARACTERISTICS
CR < 2103 21.22 20.¢1 20.80
FAgDE PROTELN ol 4.30 €.17 7.25 5.0Z
i «, 2.28 2. 47 2.76 2.74
FAERAD  SUBSTANCE g 4.76 L.72 4. 98 5.05
PHOSPHORUS o .63 . 66 . 67 . g?
CALCIUM o .73 .13 .76 .
CHLORIDES Exp. in NaCl’ .35 .39 . 40 .36
COST RAW MATERTALS FP/a 75.85 76.07 78.11 75.56
1.10C
L - 1.145 1.111 1.112 oc
ﬁ%ﬁmm d Lh70 478 4 '82 ; z
METH. + CYSTINE a, . 857 .875 864 .
NET-POULTRY ENERGQY C©ol.] 3C46 30L3 3040 3042

COMMENTS : We see :
1~ Formula number 3 : the very limited interest of barley, because of its law

energy value (about 2 800 calories, against 3 100 approximately for wheat and
about 3 350 for maize).

27 Formula number 4 : the interest of colza cake, which saves on soya cake 50

(1) 1 FF = 0.180044 UA
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EXAMPLES OF THE CALCULATION OF SUBSTITUTED FORMULAE

AN/ 14

High—-energy table poultry feed

D e ey s ]

FORMITRS Ne 1 2 3
with with with with Wheat Barley
“RIX wheat maize Awheat maize |maize wheat Suet —fish meal
FF/q [uc/q | RAW MATERIALS Soya ceke 50| soya cake50 |Suet and groundnmut cake
(1% Soya cake 50
52 | 9,94 WHEAT C. 8.00 43, .00
58 {16 BARLEY C. 0. 2¢.00
5 | 9,3 MATZE 63. 20 55.00 c.
95 117,19 DEHYDRATED GRO C. 0. 5. 30
115 | 20,71 SOYA 50/3 27.70 27.50 15.. 50
275 (49,5 FISH 65 0. 0. L, 00
139 25,03 SUET 5.35 5.85 8. 80
8 | 14 CAT.CTUM CARBONAT - 60 - €0 - 49
55 go BICAJ].:,ICEIEC é%g i 1-33 1. g? (1 10
13 341 SALT . .26 T
TIT }29 .15 .15 .11
200 36:00 %%Eogﬂm %0 1.00 1.00 1.6¢
TOTAL 1oc.cr 100.00 100,00
CHARACTERISTICS
CRUDE PROTEIN Z 19.85 1¢.85 20.3¢
FAT 7 8.¢ec £.90 10,81
CELLULOSE 7 2.15 z.18 2.75
MINERAL SUBSTANCE a. 4,75 L, 66 LoLo
Hi v .70 . 69 .70
EAQEE%QROUS 7 .81 .79 s
CHLORIDES(exp. in MaCl ) .25 .25 .27
COST RAW MATERIALS FF/q{ 78.20 78.05 .95
o
LYSINE 2 1.051 1.048 1.059
b Jb4g § Lhhe b4 e
SRR Oy s TR % -£09 -809
NET POULTRY ENERGY O 3248 3251 2248

Comments : Formula number 3 is characterised by a very high raw materials cost due to
the use of barley which requires a very large contribution of suet.

Such a formula could not be manufactured in granulates (6‘73 of suet maximum), and this
shows its complete irrelevance

(1) 1 FF = 0.180044 UA
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EXAMPLE OF THE CALCULATION OF SUBSTITUTED FORMULAE
Feed for fattening pigs (mere than 65 kg)

— ° 2670 calori ';)Eé‘ 2.700 lories
FORMULAE ] , calories/ke
3 4
PRICE utth vith with vith
RAW MATERIALS WHEAT, Maize WEAL MAVZE MAIZE, YWheat MMZF, Whant
FF/q w/a fine bran Soya cake 44 SUNFLOWER CAKE | “SUNFLOWER CAKE
(1) Soya Cake 50 _Soya cake. 50 _Field beans
52 9,94 VHEAT 2.00 64.CO 2L.00 206.00
55 9,36 MAIZE 6C. G0 8.Ccn L€, 00 50.50
48 8,64]. FINE' BRAS 12.00 0. . 0.
85 15, ‘FIELD BEANS 0. G. c. 2.50
115 | 20,7 SOYA 50/3 14,00 0. 12.00 5. G0
100 18,00-. SOYA 44 C. 16.CC C. 0.
83 | 14, SUNFLG 62 C. 0. €.00 6.CC
54 9,7 DEHYDRATED LUCERNE !q 3.00 3.0C 5.00 3.0C
8 CALCIUM CARBONATE 7.00 6.73 7.00 7.00
55 BlCALCIC PEC 1.34 1.60 1.34 1.34
13 .10 .10 .10 .10
T 129, HET .06 0.07 .06 .06
175 | 31,51} V|TAM RAH NATERIALS’ .50 .50 .50 .50
TUTAL 106.0C 100,00 160. 00 100. 00

CHARACTERISTICS

CRUDE PROTEINS o & 15,42 15.53 15.76 14,30
FAT a. 3.58 2.01 2.6 3.09
CELLULOSE d. 3.50 3.63 3.80 3.88
MINERAL SUBSTANCE o 10.69 10,22 10.42 10.32
PHOSPHORUS o .€7 LET .63 .62
CALCIUM il 3.18 5.15 3.1 3.18
CHLORIDES(exprassed in NaCl) - .o? .24 o0 oo
COST RAW MATERIALS FF/o} 60-74 58.11 60.80 59.87
LYSINE J €78 o0 €77 .625
METH ON INE o 2286 22 2213 .29
METHIONINE « CYSTINE Lo -€16 - 586
NET POULTRY ENERGY Cal, 2631 2630 2720 i 2730

(1) 1 FF = 0,180044 UC
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ANNEX II

NATIONAL LAWS IN THE COMMUNITY COUNTRIES CONCERNING
UREA_AND NITROGENATED NON-PROTEIC COMPOUNDS (1)

United Kingdom of Great Britain and Northern Ireland

Urea is authorized in the rations of ruminants. The rates of incorporation

are not limited, but in practice they do not exceed 1 - 1 1/2% of the formula.
When urea is incorporated manufacturers are required to state its protein

equivalent on the label.

Federal German Republic

The use of urea is permitted only in feeds for milking cows and fat cattle.

2. The quantitiés permitted for the feeds mentioned above may not exceed 2%,

3. The crude protein content, not allowing for the nitrogen content, may not exceed
20% for feeds intended for milking cows and 17% for fat cattle.

4. A manufacturer declaring a compound feed containing urea for entry in the re-—
gister of cattle feeds must produce a expert report from a University Institute
or a High School of Animal Feeding certifying the conformity of the composition
with what is declared.

Furthermore, the expert opinion must prove that the addition of urea does not
involve any difficulty and that the urea mixed with the feed does not produce
any harmful effects on the animals for whom the feed is intended.

5. The global analysis appended to the declaration required by the law must mention
in detail the global crude protein content and also the part diriving from the
addition of urea. The analysis must aleo include the percentage in relation to
the total mixture.

When the urea is sold for direct use by the breeder, the seller must indicate
that it be used only with ensilaged maize and in a concentration not exceeding
0.5%.

LTALY
The use of urea is authorized in the proportion of 30 Zrammes per kilo (3%) in
feeds for bovine cattle, sheep, goats and buffalo after veaning.

The nitrogen deriving from the urea must not exceed 40% of the total nitrogen in

the ration. The rate of urea nitrogen must be declared.

(1) Source FEFAC.
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The Netherlands

Dutch law authorizes the addition of urea to compound feeds for adult rumi-

nants without any particular specification.
Belgium

Belgium allows nutritional urea, parled nutritional urea and nutritional
piuret. These products are authorized in feeds for adult cattle with the fol-
lowing doses and conditions :
Ministerial order of 13 July 1972 published in the Moniteur Belge of 19 January
1973, concerning trade in and utilization of substances intended for animal feed—
ing. Urea is authorized in the feeds of adult cattle in the following doses and

conditions:
. . 4
Urea : maiximun 3 % or

Biuret : maximum 3.6 %
Complete compound feeds containing urea or biuret may not, moreover, contain
a humidity rate in excess of 13.5% of insoluble mineral substances in the dry mat-
ter of 3% and of ballast substances of 12% for the complete compound feed for fat-—
tening caitlé and 15% for the complete compound feed of milking cattle. These

feeds may not contain more than two permitted ballast substances,

The manufacturer of complete compound feeds must provide for a number of kilos
of feeds which must not be exceeded per day and per 100 kg of live weight, accor-

ding to the following details :

A B / C
Urea content of the Biuret comtent of the com— Numbér of kg which may not
compound feed(complete) pound feed (complete) be exceeded per day and per

100 kg of live weight

3% 3.6 % 1 kg

2.5 f 3% 1.2 kg

2% 2.4 % 1.5 kg

1.5 % 1.8 ¢ 2 kg

1y 1.2 % 3 ke

A marketing organization has also been granted for feeding urea containing Kaolin
as a disversing agent. The insoluble mineral substances content.may not exceed
4o in the dry matter.
Denmark

On 12 October 1973 a new law came into force by virtue of which a manufacturer
who wishes to produce compound feeds containing urea (CO(NH2)2) must obtain a spe-
licence whicﬁ costs 5 000 Danish Krowns per year plus VAT (15%). This licence

suthorises the holder to make only 3 types of feeds for bovine cattle.
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1. Compound feeds containing 5 % of urea. Such a feed must have a digestible
protein content of 15 %, contrary to digestible crude protein and contain
at least 40 % of barley;

2. Compound feeds containing 2.5% of urea. This feed must contain at least
15% of digestible protein and 20% of barley.

3. Compound feeds containing 1% of urea. This feed must have a digestible pro-

tein content and contain at least 10% of barley.

Ireland

In this country too, current legislation authorizes the use of urea in the ra~
tions of ruminants, but does not lay does not lay down any specifications on
the point. The implementing text to the Community directives concerning ad-
ditives has not yet been published in Ireland. The Irish Association has pvo-—
mised. to send us a copy of this text as soon as possible. If is should make

any amendments we will inform you of these laster.
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