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I . MAJOR SOURCES OF INFORMATION FOR REPORT

St 5% B ———— — - oy "

Field observations were personslly made on 62 Tunisisn dairy
farms between November, 1976 and April, 1977. Thirty-nine of these
farme were privetely owned, whilé;zere owned by the Tunisian Govern-
ment. Their geographicel distribution included the area from Gabes
on the southern coast tc Bizerte in the north and to the Jendoubs-
Le Kef sres near the western border. This ares contains all the
dairy cattle population of Turisia.

The privete opersted deiries averaged 23 cows per herd, but
ranged between 2 and 64 cows. Fignt farms had less then 10 cows
snd five had between 4@ en 64 head. The average herd size on the
government owned farms was 54 cows; with e range of 18 to 150
head.

On each herd visit, and attempt was made to observe the ge-
neral ferm setting and its dairy facilities, the physicel ap-
pearance of the animels end the types of feed being fed.

Quest ions were asked to the owner or manager regarding milk
production level, feeding rates and breeding practiges. In
addition to these standard observetions and questions, & gene-
ral sssessment of management expertise, interest and productivity
was made.

In sddition to the dairy farm observations, consultations
were held with representatives of various GOT agricultursl service
or marketing agencies. These visits included the concentrate feed
mills at Tunis snd Sfsx; the netional Office des Céréales; the

forage laboratory of the Institut National de la Recherche Agro-




v nomique de Tunisie (INRAT); the government-operated milk proces-
sing plants at Tunis and Sfax (STiL); the nationsl srtificial
inseminaetion center et Sidi Thabet; the "El Louhoum”" slaughter
plant at Tunis; and the Controle des Performances project of the
Office de 1'Elevage et des Peaturages (OEP),

Other noteworthy visits were made to the Chenchou irrigated
alfalfa project near Gabes, the OEP "Fretissa" cross-breeding
demonstretion farm nesr Mateur and the 7,000 heiferlproject farm
(OTD) northwest of Tunis. Acquaintences also were made with many
of the OEP Extension agents ss they accompanied us during the

farm visits.



II. SUMMARY OF RECOMMENDATIONS

The following list of recommendations has been condensed from the
body of this report. They are based on observations made by the author
and his understanding of the current situation related to milk pro-
duction in Tunisia, It is suggested that the reader refer to the indi-

cated pages in this report for a fuller explanation of each recommen-

dation.

Pg&ea
Nutriticn:

1. The nutrient level of forages must be iﬂcreased.

Therefore, earlier harvested forage, preserved in the form

of silage, is recommended as the best means to improve

forage quality. (28,:50, 51)
2. Higher levels of concentrates should be given to

cows in the early stage of lactation to increase their pro-

duction. (29, 51, -52)
3. . ae protein level of dairy concentrates should be

increased from the present level of 11.8 percent to at least

14,0 percent and thst OFP should take the necessary steps

to work with the Uffice of Cereals in develcping all future
concentrate formulae to mcet the nutrient needs of dairy (52,
cattle on a least-cost basis. Appendix A)

Genetic Improvement:

1. Import semen from selected A,I. sires in the U,S.
to breed approximately 6,500 Pie-Noir heifers being reared
on the OTD farm north of Tunis, the 900 Pie-Noir cows at the

Tebourba OTD farm, and the swiss cows at the OEP Jendouba

and Fretissa farms. Selected male offspring from these (53, 5h4)

T A N TR L o e BN ST L ol G PR T g e gt e\
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matings to be placed in natural service. teges
2. Scan the official lactation certificates in the Control
Performance Office files and select 20 of the highest producing
cows of the Pie-Noir and Swiss breeds for special mating to
highly selected A.I. sires from the U.,S. The best three male
offspring from these unions to be placed in the Sidi Thabet
A.I, center annually for a maximum service of three years. (55,:56)
3. A committee of Tunisians be sent to the U.S. to study
(5k, 55,
their A,.X. programs of genetic improvement. Appendix B)
4, Discontinue the use of Tareriaise bulls in commercial
milking herds on the baris of their low genetic level for
milk production., This recommendation is directed to govern-
ment sponsored A.I. and natural service programs. (26, 27, 31,
5. Rescind the government policy prohibiting the
slaughter of females under 8 years of age so genetically
inferior cows can be culled. This move would also allow more

efficient use of feed supplies. (53, 56)

Housipg of Dairy Cows:

1. The concept of "free~-stall" housing be actively pro-
moted when assistance is given to farmers in planning new
dairy tarns or modifying existing structures for herd (34, 35, 57
expansion, Appendix C)

Disease Control:

1. Continue calfhood vaccinations for Brucellosis and
Tuberculosis in purebred and crossbred cows. When their
numbers have increased to a sufficient level, the slaughter
of irfected animals should be imposed starting with cows (35, 36,

of the lccal breed. 5T, 50)




2. Impose health regulations on rnomadic cattle to reduce

spread ol diseases and internal parasites from farm to farm., (37, 58)
Calf Raising:

1. Educational programs should promote the practice of
disinfecting the umbilical cord of newborn calves. (32, 59)
2. Calves should be encouraged to eat concentrates by
¢ the second week of age so they can be weaned from milk at six
to eight weeks instead of the customary three to foir months
of age., This would divert more milk for human consumption, (59, 60)
3. Inasmngh as powdered milk can be purchased and re-
constituted for less than half the price of whole milik,
greater use of powdered milkx for feeding calves should be
promoted, (33, 60)
L. The feeding of concentrates until heifers are at least
. 8 to 10 months of age should be encouraged as a means to (32, 33,
compensate for the low level of nutrients in the forages. 60, 51)
, 2. Calf housing facilities should be provided separate
from the cow barn to improve the sanitation, fresh air and
light conditions. (32, 61)
6. Educationel programs need to help farmers recognize
lice infestation and recommend appropriate insecticides for
treatment. (33, 61,
7. Dehorning dairy heifers at one to three weeks of age,
with the use of caustic potash, should be promoted to farmers

as a regulsr practice. (33, 34,
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Dairy Records:

1. The OEP Control Performance record program should be
expanded to include herd summary records that can be used by (38, 39,
farmers to make herd management decisions. 46, 63)

2. A simplified set of farm enterprise records, which
contain both physical and financial data, should be de-
veloped for farm use in planning and managing farm enter-
prises. (62, 63)

3. An advisory committee, which includes some innova-
tive farmers and farm managers, should be selected to give
assistance and guidance in the development of the above
two record projects. (63)

L. A representative of the control performance record
project should be sent to the ﬁ.S. on a brief tour to study
the computerized dairy herd record system in operation there.

His mission would be to look for ideas that could be applied
to herd records for Tunisian farmers. (b6, 63)

Marketing Milk:

1. OEP should initiate a milk collection system that
would give more farmers an opportunity to market larger
quantities of milk. This project should provide incentives
for increased milk production such as arrangements for extra
cows, loan credit and educational information on improving
production practices. The milk would be transported to SYIL
for processing. The long-term goal would be for participating
farmers to increase their production to a level which would

eventually warrant them assuming the transportation costs. (?gz, 283
» 65
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2. An in-depth study should be conducted to work out the
details of how a milk collection system can be operated most
effectively and efficiently. (65)

Extension Educational Program For Dairy Farmers:

1. The OEP dairy educational program should be pulled
together and placed under the leadership of a person broadly
trained in dairy production technolozy. He should have three
specdalized assistants: one to be responsible for Genetic :
Improvement and Reproduction; one to be in charge of Dairy (L8, Lo,
Records; and one responsible for Feeding and Management. Apéendix D) |

2. A reasonable number of extension agents should be de-
signated as dairy production agents and given primary re-
sponsibility for working with dairy farmers. This would permit
the development of greater expertise at the agent level and
enhancé their effectiveness in working with dairy farmers. (68)

3. More emphasis should be given to an in-service training

program “or agents not only to develop greater knowledge in

their subject matter specialty but to become more familiar with

extension teaching methods. Their effectiveness in getting

farmers to adopt better practices hinges on their ability to

use the right methods of disseminating information. (b9, 66, 68)

;
|
4
|
|

Government-Owned and Operated Farms:

l. On some OTD farms, the management void between the
decision-makers and those who work with the cows is serious.
The decision-makers are not close enough to the problems to

identify their cause, while the farm workers are not in a po-

sition to make the needed changes. Therefore, the productivity (69, 70)
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from the deiry herd is extremely low. To alleviate this
problem, menagement decisions must be made at the farm level
by trained and experienced herd managers.,

2. It is recommended that a group of OTD personnel,
those with responsibilities for dairy herd management, be
encouraged to tour high producing dairy farms in the western
region of the U.S. It is believed by the author that such a
tour would be a valuable experience in herd management tech-
nology and give them an incentive to sirive for higher pro-

duction upon their return.

3. Government-operated farms should be strongly en-

couraged to adopt those practices which are already known to
be feasible in Tunisia. They could then be used more
extensivaly as educational units to demomstrate such

practices to the private farmers.
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IJI, THE EFFICIENCY OF THE DAIRY COW AS A PRODUCER CF HUMAN FOOD

- -y W A e S o — W . W -y A, -

The dasiry cow is a major contributér to the world food supply.
Her relatively high efficiency of feed utilization compared to
other farm animals and her ebility as & ruminant to utilize feed
supplies that are not suitable for human consumption enhance her
stature as & producer of large quentities of high quaiity protein.

Teble 1 shows the relative efficiencies of the various clas-

ses of farm snimels in converting feed to humen food productas-

TABLE 1 - The relative percentages of feed nutrients converted

i ——— i} Sl A i = oms

by animal specles to edible products

- -

tAnimal Product ¢ Energy Con- : Protein Con- ¢ Product Output es % ¢
: : version (%) : version (%) : of feed inteke 3

. ; Milk ; 20 ; . 30 ; Qv ;
: Chicken mest 10 25 : 45 :

’ ; Eggs ; 15 ; 20 ; 33 ;
: Pork : 15 : 20 : 30 :
; Beef ; 8 : 15 ; 10 ;
: Lemb 6 : 10 : i

l.. o o@

- —— g o — . - v ——— B S I ——

Reference: Report of 6th FAO International American Conference
on Animal Production and Health.

These data indicate, smong farm animals, the most efficient

way to convert feed nutrients into edible energy and protein is

through milk production. Morewver, the protein returned in milk is

S Tl g L e

. much more biclogically complete (higher nutritionel value) than

the original feed consumed.
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In sddition to eating many grain by-products, & major pert
of the dairy cow ration comes from pasture and harvested forages.
These crops are noted for their high yleld per hectare. Table 2
shows the average Tunisian yield of protein per hectare of oat-
vetch silage compared tn durum wheat, which is the major cereal
crop grown in Tunisie and preferred for meking couscous and

bread.

TAELE 2 - The Relative Yield of Protein from Oat-Vetch

= o e — —— - -

Silage Compared to Wheat

- . ——

: i Vield per : Dry Metter : Protein : Protzin per:
: Crop : Hectare : per Hectare : % : Hectare :
Mk 2 (xgs) _ : _ (kgs) ¢ 3. (kgs) ¢
:Oat-Vetch Silage ¢ 23,000 : 5,750 AR t 690 :
¢ Durum Wheat 100 % . 1,300 s 13 : 143 :

—— - — B -

Reference: Silage Yield deta from FAO/SIDA - Dec. 1967, Wheat
Yield from Tunisian Agriculture "A Statisticsl
Brief" USAID Tunis, Jan. 1977.
Using the 30% protein conversion factor shown in Teble 1,
the deiry cow can convert the 690 kg of oat-vetch protein (Table 2)
into 270 kg of milk protein. Thi§ is almost twice the quantity of
food protein obtained from a hectare of wheat and is 2.6 times as
much as would be produced if the oat-vetch silege was used for
bull fattening. Thus, as the total need for food increases, more

attention needs to be directed to those systems of crop and animal

production that will yield the greatest amount of high quality food

nut?*tents. For the most efficient utilizetion of resources for food




production, the author questions the advisebility of some programs
which give preferentisl land to cereal production end preferential

feeds to poultry end for bull fattening over that for milk pro-

duction.
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TUNISIAN DAIRY STITUATION

I'roduction

The Tunisian Ministry of Agriculture has been actively in-
volved in developing & Five~Year Plan for incressing egrienttuial
production. The plan calls for increasing the annual production

363,850 tons
of milk from the present level of 247,800 tons to/by 198l. It is
estimated this level will meet 78 percent of the domestic needs
in 1981. Importastion of 101,000 tons would still be required to
meet consumption needs.

The primary methods indicated for incressing milk pro-
duction are by increasing the number of cows from 410,600 in
1976 to 474,000 in 1981 plus increasing the average net pro-
duction of locel and crossbred cows from the present ennual
level per cow of 380 kg to 430 kg in 1981.

Table 3 gives the detailed statistics which were extrascted
from the Five-Year Plan.

TABLE 3 - Five-Year Plan for Increasing Milk Production
in Tunisia

- et e o e - B ]

: Ttem : 1976 : 1981 :
¢ Number of cows: : : -
: Purebred 3 o 27,600 . ¢ 63,400 s
* Locel and crossbred . 383,000 * kl0,600 @ °
. Net Kg Milk/Cow: ; 4 :
5 Purebred f 2,150 f 2,150 f
; Locel and crossbred ; 380 ; 43D ;
! Total Bovine Milk (Toms): ‘. io0h,880 ' “"312,868 - °
. Milk from goats and sheep(Tons), 142,920 , 50,982 .
: Total milk from all species (T): 247,800 : 363,850 :

Reference: 1-E Contenu Giobal du Ve Plan Agricole
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Major emphasis and support will be given to government pro-
grems that relate to milk production. These include artificisl
insemination, purebred bulls for natural service, control per-
formance records, importation of purebred heifers, and increased
forsage produétion.

b. Current Domestic Milk Production

1. Cow populetion and composgition

The 1976 cow population in Tunisie is estimatei to be
410,600 head. Of this number, only 27,600 are purebred. Ap~

proximastely 80 - 90 thousand are crossbred and the remaining

approximate 300,000 are of locale nondescript breeds unsultable

for commercial milk production.

Based on ratios of purebred enrolled in the control per-
formance record system, approximately 80 percent of the pure- |
bred cows are of the Pie Noir race; a black snd white cow of
European origin imported mostly from Holland and France. Ap-
proximately 13 percent are composed of Urown Swiss imported
primarily from Switzerland and Austris. The remsining fraction
of seven percent consists of red cows of the Tarentaise breed
imported from France. Even though the Tarentaise cows ere e
distinct minority, the Tarentaise bulls are being used quite
heavily in cross-breading on lnocel cows.

2. Volume of Milk Production from Tunisiesn Cows

’

It is difficult to accurately estimate the annual volume of
milk produced in Tunisia becsuse of the many unreguleted market

channels. Most of the marketed milk is picked up at the farm
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and distributed directly house-to-house by private retajlers. It
. is‘eatimated that approximetely five percent of the bovine milk

produced in Tunisis is processed and marketed by the government

owned "STI"." milk plants located at Tunis and Sfax. Thus, the

1976 government estimate of 204,880 tons of bovine milk produced

in Tunisie is based on theestimated number of cows multiplied
by appropriate production levels derived from control performance
records. The government also estimstes nearly 43,000 tons of
milk produced by sheep and gosts.

3. Methods of Marketing Milk from the Farm

Most of the domestic milk supply'is sold to the consumer
in the form of fresh unpasteurized fluid milk. Very little is

g coaveried into other products such as cream, butter or cheese.

L=y Q ‘ -‘.

Private distributors, who pick up the milk at the farms and re-
tail it directly from house to house, provide the typicael means

of selling milk. The milk is tramsported in 25 liter cans by

motorized carts or pickeups end dispensed by dipper into the |
housewives' containers. The price received by fermers is often
determined by their individual bergaining ability with the dis-
tributor. This generslly renges from 7u to 100 millimes per
liter and varies according to sessonsl demand. The distributor
retails the milk to consumers et a price renging from 120 to 140
millimes per liter.
In some areas, farmers have formed small-scale msrketing as-
sociations t: pizk up and distribute their milk. Also, some
farmers who heve available labor, transportation, and sufficient

volume of milk “ave developed their own retail delivery routes.

e .‘“.-.1. '."‘ '-..-‘g-." ‘Vr‘q:\
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In both cf these cases, the middle man's profits are eliminated
and the farmer is more directly responsible to the consumers'.
need for both quantity and quality of milk.

Approximately 350 farmers in the northern gouvernorats
market their milk to the government operated STIL processing
plant in Tumis. Milk produced in the immediate area is brought
directly to the plant. Two milk collection stations, located st
Beja and Jedeids, serve the farmers in thosc aress. The average
deily volume of milk sold per farm to the Tunis plant in January,
1977 was 43 liters. Andther STIL processing plant located at
Sfax serves approximately 50 farmers in that ares.

The STIL plants blend the fresh milk with reconstitused
imported milk powder gad wholesale the finished products to major
retail outlets throughout Tunisia. Approximately 10 percent of
the blended milk input at the STIL plants is produced by Tuni-
slen farmers. The price psid to farmers for this milk is 90
millimes per liter with a butterfat differential of 1.5 millimes
per 1/10 point for milk testing over 4.0% or less than 3.L%.
Thus, herd milk testing 4.2% would be priced at 93 millimes per
liter while a test of 3.2% would bring 87 millimes pe}: liter.

A deduction for transportation end service of 8 millimes per
liter and tax of 2.7 millimes per liter was noted in the col-
lection station area of Beja. This brought the net price received
down to 79.3 -.illimes per liter.

For several years prior to January 1976, the price for milk
paid by STIL was 65 millimes per liter. This low price had a de-

pressing effect on dairy expansion. In 12 months following the
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price increase to 90 millimes, an additional 100 farmers were
selling their milk to the Tunis STIL plant.

A significant percent of the milk produced in Tunisie does
not move into commercial market channels; & high portion is con-
sumed by the calves and by the families of the farm workers.

The traditional practice of feeding milk to calves until
three or more months of asge drastically reduces the amount of

. milk available for human consumption. As sn example, feeding an
average of 5 liters of milk per dey for 90 days requires 450
liters. Mr. Dhia of the INRAT livestock research section esti-
mates 500 liters of milk needed per celf. The O0.E.P. farm neer

Jendouba feeds T00 liters of milk equivalent before weaning at

16 weeks of age.

If we use a conservative estimate of 300 liters per calf
and an 80 percent calf crop, 98,54k tons of milk are consumed
. annually by celves. This is 48 percent as much bovine milk as

is domestically produced for human consumption (204,880 toms).

This is considerably higher than the two percent zllocetion for

calves in the U.S. where milk production per cow is higher and

calves are weaned at four to six weeks of age.

A significant, but unknown, quratity of milk is consumed

by the farm workers. As an example noted by the author, 15
percent of the milk from one UCP farm was sold to the cooperators g

working on the farm. This is not mentioned as & criticism but to

indicate a significeat portion of the cdomestic production does

i
not flow through commercial market channels. j
i
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¢, Imported Milk Products

. Approximately 40 percent of the deairy products consumed in
Tunisis are imported from Eurcpe. In 1975, the last complete
year with data available, the cost of these imports was
8,620,000 Tunisien Dinars (approximately 20 million U.S. dollars).
Table 4 shows the amounts and trends of imported dairy pro-

ducts since 1970.

é A TABLE 4 - Imported Milk Products (Metric Tons)
i
| - i
| T Year 1970 1971 1972 1973 - 19Th. " 1975 - 1976%
, : Milk Pdlder. - 5,684 5,388 5,173 5,804 7,090 7,196 9,049 :
-:. Concentrated 3,005 h, 71"5 5,279 53 339 63031 ‘I'l':.to?s h’%o ;
s Milk :
: Dutter 1,829 1,859 1,894 1,730 1,865 3,753 2,900 :
' ; Cheese: 1,697 1,958.:.1,058: 1,253 2,750 1,966  2,7iL ;

* Data for 1976 covers 11 month period.

Reference: Bureau of Plans, Economic Aralyses, and Project
Evaluation (D/PAEEP).

The 9,049 tons of milk powder for 11 months of 1976, shown

in Table L. are equivalent to espproximately 78,000 tons whole

milk; while 4,960 tons of concentrated milk are equal to 10,500

tons of whole milk. This combined whole milk equivalent of

88,500 tons plus the 204,880 tons of domestic milk provide 52 kg

or 114 1b. of bovine fluid milk equivalent per capits for 1976. i

Chesse and butter consumption would be additional.
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All milk powder imported for human consumptior, with the
exception of that used for ice cream, is reconstituted and pro-
cessed by the two government operated STIL milk plants at Tunis
and Sfax. It is reconstituted and blended with approximately 10
percent domestic fresh miik and then processed into the follo-
wing dairy products:

1. Liquid homogenized milk containing 2.5% fat

(a) Sterilized and packaged in liter plastic bottles

(b) Pasteurized 8000 and packaged in 1/2 liter blue
trisugie napérncarton

(c) Pasteurized 1350 C and packaged in 1/2 liter red
trilangle paper carton

2. Butter milk packaged in green triangle paper carton

3. Yoghourt-natursl and an assortment of flavors

i, "Camembert" and "Gervais" soft cheeses.

According to information obtained from a representative
of STIL, the current price paid per ton for powdered milk de-
livered in Tunis varies between 700 and 800 dollars (392 and
345 dinars). If such powder is recomstituted to 11.5% totel
solids (9% FIM and 2.5% fat), each kg powder would make 4.7 kg
of final product. Thus, if we use a price of 324 millimes per
kg of milk powder, the ingredient cost for reconstituted milk
would be 37 millimes (or 8 1/2 U.S. cents) per liter. In terms
of common language in the United States, this would be equsl to

a price of 3.86 dollars per cwt. No deirymen in the world cen

produce milk this cheap today; not even the European farmers
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where the milk powder originated. The reascn for such a low
price is sttributed to the European common market's farm poli-
cy of subsidizing purchases from farmers to enhance their in-
come plus snother subsidy added to the export of surplus pro-
ducts.

Several interesting questions may be posed regarding
Tunisia's policy of increasing dormestic milk production in view
of the low cost of imported dairy prodﬁcts. One might also re-
flect on the difference in cost to STIL for the milk it pur-

chases from Tunisian farmers (90 millimes/liter) versus the

{ngredient cost of imported reconstituted milk (37 millimes/

liter). STIL is a separate governmert agcney not under direct
obligation to the Ministry of Agriculiure. Another question
refers to the wide margin between tha average purchase cost
to STIL of 43 millimes/liter of blended rilk and the consumer
coat of 100 millimes/liter for miik in the blue carton and
138 millimes/liter for milk in the red carton. On the other
band, if the consumer cost/liter was lowered to reflect
STIL's true cost of manufacturing znd retailing, what would
happen to the price of milk marlketed through other chounels
and, consequently, to the milk price paid to Tunisian farmers?
The suthor feels the goveroment's egricultural policy
which favors increasing the domestlc production of milk and
STL's policy of supporting current milk prices to farmers
will be to the long-term benefit and security of Tunisian

consumers. This feeling is based ox the vancertainty of continued




(R S

i . -23~

low-cost milk powder and butter being svailable. Recent publici-
ty on Western European farm and export subsidies of milk pro-
ducts has begun tc reach the texpayers in those countries. Butter
exports were labeled at 4O cents per pound while taxpaying consu-
mers were paying as much as $ 1.70 per péund in their local super-
. markets., Consequently, subsidized butter sales to Eastern Europesn
countries 1s already being basrned and reviews of farm subsidies

have commenced.

d. Characteritics of Herds Producing Market Milk

1. Location and size of herds

The largest concentration of milk cows in Tunisia is near
the larger cities in the northern gouvernorats where rainfall
will normally support adequate growth of forages. Table 5 shows

B the number of cows identified and recorded in the national herd-

book on December 31, 1975 for various gouvernorats in the north-

ern half of Tunisia. Sixty-five percent of the recorded cows
were European purebreds and the remaining 35 percent were cross-
breeds. Local cows are not included as they do not produce beyond

the needs of their cslf.
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TABLE 5 - Geographical Distribution of Cows Registered in
A The Nationsl Herd-Book 31-12-75
: Gouvern;rat i ¢ Cows Recorded in Herd-Book :
: Bizerte : 4,879 ;
. Beja 3,573
: ? Tunis : 3,455 $
: Jendouba ' 2,587 ’
- * Le Kef ¢ 1,020 :
: Nabeul : 88h :
: Sousce : 437 ;
: Others : 452 :
: Totel : 17,297 :

Reference: 1975 Annual Report of Control Performance

These identified and recorded cows do not represent all
milk producing cows in esch northern gouvernorat but may give s
fair indication of their relative distribution. Larsen estimated
98 percent of all purebr:d and crossbred cows and bred heifers
were located in the five¥ northern gouvernorats in 1974. The
author believes this figure may be closer to 90 percent today.
Future livestock survcys may be designed to include data on farms
selling milk. Such information would be helpful in planning future

. service programs.

* The area designated as five northern governorats in 1974 has
since been changed to seven governorats.
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There is no typical herd size which reflects all farms sel-

ling milk. There are & large number of 3 to 10 cow herds operating

within the northern and coastal city suburbs, while 20 to 60 cow

herds are more common in the countryside of the northern gouverno-

rats. Only three of the 62 selected dairy farms visited by the su-

thor were milking more than 100 cows.

The average herd size on 137 farms participating in the control

performance record program in 1975 was 31 cows, Smasller herds appear

to be common in the southern coastal area of Sfax (13 ccws) and Ga-

bes (14 cows).

It is difficult to relate herd size to quantipy of milk sold be~-

cause of the variable amount consumed on the farm. Even so, it is in-
teresting to note the average deily amount of milk sold to the Tunis
STIL milk plant in January, 1976 was 47 liters per ferm. This eve-
rage was based on 260 farms. In January, 1977, a similar everage of
43 liters per day was based on 349 farms.

2. Breeds of Cows and their Production Level

There are three European breeds of cows used for milk production
in Tunisia; the Pie Noir, Swiss, end Tarentaise, Their estimated num-
ber is 27,600 head. Also, there is a small number of large red and
white cows that belong to the Montbeliarde breed of French origin.

Bulls of the three major breeds are used in cross breeding pro-
grams with local cows. There are between 80 and 90 thousand resulg-
ing cross breds.of'which many are of the Fo and F3 generations.

Cows of the local breed are a composite of many genersgions

of nomadic native animals that appear in poor condition even when
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the roadside grass is up to their knees. Many do nat produce
enough milk to properly nourish their own caives and will not
respond to hand or machine milking unless first stimulsted

by the c@idf. There are approximately 300,000 local cows in
Tunisia. The following table, based on control performence re-
cords, gives a relat&ve comparison of milk yield from the three

European breeds.

TASLE 6 - Breed Comparison of Milk Yield in Tunisia

Milk : Days Milkead

(kg) ;
3,018:

Kg Milk
per day

Kg Milk/
day/year

Breed No. Cows

e

Pie Noir 278 10.8 8.3

"8 89 0% jad 8@
% P 4@ |80 B

-
L ]
Ll
.

2,565: 273

an B
ot
5 3
ae o0 e 8% 8% aB lev ad

9.4
8.1

Swiss 7.0

Terentaise 188 5.8

aF 28 8% BP 0 &F ad [ed e
*8 S8 B0 SF 90 A% SO [en o

a8 8% v wb
e s 28 ae

2 ,109; 260

-

-
L]
L 3
.
Ld
L
a
.
*
L]
.
-
-

Reference: Summery of Control Performance Records - 1977
Crossbreeding rcsearch work at the OEP "Fretisse" farm
gives a vithiu herd comparison of milk yield. The results are

shown on ths next page.




TANLE 7 - Breed Comparison of Milk Yield in 2nd lactestion at

7=

OEP Fretissa Farm

s Breed ¢ No. Cows : Milk Yield (Kg) : TNo. deys in :
S 2 : : lactation :
:Locel 165 : 138 33
;Pie Noir ; 25 ; 3531 ; 297 ;
Swiss : 8 : 1,547 : 232 :
;Tarentaise ; 17 ; 1,212 ; 165 ;
Erl WXL 8 : 2,122 ;. 308 :
WS BL 17 : 1,320 : 188 :
s DXL s TIE 666 118 :

These results point out
sible through upgreding the 300,000 local cattle by crossbreeding;
especially, when they are crossed with the Pie Noir breed. Even
if they were not commercially milked, the Lutrition of their calves

would be grossly improved and beef production could be enhanced

markedly.

3. Current Practices of Herd Management

The following situation description is based on personal ob-
servations and essessments made during visits to 62 widely distri-
buted ferms as described in section I.. No single farm fits com-
pletely into all categories. It was only when repeated situations

or practices were observed that patterns formed and the following

picture emerged.
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(a) Feeding - Oat-vetch hay and plein ost hay are the basic
forages fed to milk cows on almost all farms throughout Tunisia.
During the winter months, the hay is supplemented with limited
emounts of green-cut barley, oats, or bersim clover in the north
and green-out alfalfa in the Sf£&x - Gabes irrigeted aress. Grazing
on native grasses 1s a common practice for small herds that can be
easily tended. A small percent of the larger farms feed & limited
smount of cereal-grass silege to the milk cows, but & more liberal
amount to thelr fattening bulis.

All hay observed by the author was of exceptionmlly poor
quality because 1t had been harvested at full maturity. Also, much
of it had been rsined on while curing in the field. The treditiopal
harvesting practice is to wait until lste April or May when the

spring rains have normelly subsided. Also, the shortage cf har-

vesting equipment causes further delays on some ferms. Consequently,

the vetch and oats have gone to full seed at time of harvest. It %

is coummon to see full stands of volunteer oat-vetch pasture in |

these fields following the fall rsins. . ?
Most of the supplemental gpeen chop forasges is cut by hand

labor. Because of the physical effort involved, and the fact that

fresh-cut forages are only 25 percent dry matter, there is a ten-

dency for the laborers to underestimate the quantity actually needed

to supplement the poor quality hay. The author never observed the

practice of feeding forage at a level of maximum voluntary intake

on any farms where the cows were confined to stables. Thus, the

cows' potentiel for maximum utilization of forages for low-cost

milk production is not being attained.
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: Almost all of the 62 farms visited were feeding some concen-
trete# to their milking cows. The average deily level was ap-
proximately 4 kg per cow with most ferms varying the emount to
each cow in accordarce to her milk yield. The observed predomi-
nance of herds feeding concentrates is in contrast with Larsen's

A report of 1974 which indicated oanly 10 percent of all operstors

and only half of the larger farms and 2 percent of the small

operators fed concentrates to their casttle. There has been a

marked increasse in the evailability of concentrates in recent

yemrs. According to the Office of Cereals, 13,934 toms of No. 7

dairy concentrate was sold in 1975 and 19,209 tons in 1976. Many

of the larger farms extend the No. 7 dairy mix by sdding addi-
tionel wheat bran. A few others, which heve grinding and mixing
equipment, formulate their own concentrate from bsrley, broad
beans end bran. Many of the farms sos) the concentrates prior

to feeding.

The highest levels of concentrate feeding were observed on
farms at Gabes where the average dail'y level was approximstely
10 kg per cow. In spite of the hot temperature in thet areas, the
average daily milk yield on six ferms visited was 16 liters per
cow.

In conclusion, the ration consumed by most milking cows in

L i S e B T e et e S

5 Tunicia is inadequate to support high milk y48lds and ls a msjor

limiting factor to the efficient utilization of the total dasiry

resources.
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(. Breeding Practices - At least 93 percent of the cattle

in Tunisia are bred by natural service; based on 29,2kl first ser-
vices recorded for srtificial insemination in 1976. The Five Year
Plan for A.I. calls for the number of first services to be increased
to 70,070 by 1981.

. Artificiel Insemination services are offered free to cattlie-
men by the government OEP project. For small herds, breeding detes
for each cow are recorded and waintained by the local inseminator.
Return visits sre scheduled according to when the cows, it nct con-
ceived, would be expected to recycle. On larger herds, more thsn
20 cows, the inséminator visits on a more regular brsis. Even so,
most of the farms using A.I., that were visited by the suthor, were
displeased with the irregularity of the inseminator or with their

9 conception rate. Most of the larger herds using A.I. maintain one

or more "clean-up" bulls. Ome UCP farm with 19 cows had used its

"clean-up" bull on first service of 14 cows heceuse "the inseminstor %

is seldom here when the cows are in heat'. Another UCP farm with 26

cows claimed 88 percent of their celves were sired by the "cleen-up”
bull. Two other larger herd managers, visited by the author, were
well pleased with their A.I. results.

The government O.E.P. sponsors another project of leasing

purebred bulls to farmers whose location is not essily serviced by

A.I. The primary objective of this project is to help those farmers
with purebrdd cattle maintain their purity without inbreeding.

? In general, most farmers afe having difficulty getting their
heifers and cows pregnent on & desired schedule. The following

Table 8 was extracted from control performance record summaries:
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at Calving

1st
Lactation
(months)
29.3

32.8

3rd
Leactation
(months)

60.9

Average Calving
Interval
(months)

Breed

a9 led ap o8

@ | a0
ol o8 |88 B w8

Pie No'r 15.8

-8

e

Swiss 59.7 13.5

% 8 SR 0 a0 RE (00 BB ¥

a8 68 80D »e
*9 &8 o8 C5 8

Tarentaise 35.5

20038 o8 38 s¢ ec 86 se jee o0 as

Opt imum Age' 26 50 12
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o 8@ 30 |ae
0 88 e®jes e 20 .8t
a8 eb et iad

e e

* Opinion of suthor based on other dairy research.

The delayed age at first calving and the excessive calving
intervel may be caused by many different factors. Those believed
by the suthor to be of & primary neture are: difficulty of workers
being aeble to detect heat because cattle are restrained in barn
most of the time; nutritionsl deficiency, especially vitamin A,
which suppresses normal cycling; premeture abortions caused by re-
productive diseases such as Brucellosis; and delays of the inée-

minator in getting to the farm.

(c) Calf Reising - Almost all herd owners keep and raise their

heifer calves to meet their cow replacement needs (the only noted
exception was in the Gebes area). Inasmuch as there is a govern-
ment policy pmohibiting the slaughter of females under eight years
old, cow replacement needs are less than normal. Therefore, the herd
either gets larger or the surplus heifer are sold to other farms.

Many farmers also keep their bull oalves for later fattening as an
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additiorsl source of income.

As a genersl observation, those farms with higkker producing,
better managed cows also have the larger, thriftier heifers.
Thus, expertise in msnagement is important to successful heifer
raising. Several problems on heifer raising were noted which de-
serve attention in future educational programs. These problems
may be described as follows.

1. The navel cord of newborn calves is not being disinfected
as a general practice. Thus diseas: crganisms easily invade the
calf's circulatory system before it has had @ chance to develop
any immunity. This problem is easily recognized by & lack of
thrift, illness or death during the first week of age or by pro-
longed stiffness and swollen leg jolnts.

2. The calves are often housed in group pens located in
the dark interior of the dow barn. This kind of housing is un-

doubtedly selected because the farmer beldeves the calves must

be kept warm during the winter. However, there is a noted lack
of fresh:dir; no sunlight; cleaning is difficult, especially,
when the pens are overcrowded; and the calves suck each other
after each feeding of milk. Sucking can facilitate the spread of
disease and interfers with the normsl development of the msmmary
glands.

3. Very few farmers feed adequate eamounts of concentraetes to
their calves. From birth to three or four months of age, when the
digestive capacity of the rumen is 1imited; many calves receive

only milk and high fiber hay. Very littlie or no concentretes are
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provided. These calves have a stunted, pot-bellied appearance.
After they reach 8 to 10 months of age and their rumen capacity
{s more developed, their appearence and growth improves. There-
fore, it is the three to eight month old calves that heve the
greatest nutritional deficiency on most farms.

4. External parasites were noted on many heifers, especially
those continously kept tied in barns. Evidence of these parasites
waes easlily noted by the licked appearance of the hair coats. When
close inspection verified such infestations, the farmer often ap-
peared surprised and unaware of the problem. Blcod-sucking para-
sites are an irritation and deprive the heifers of much needed
nutrients for growth.

Three other items should be menticned, as they relste to calf
raising but will be dealt with in greater detail in the sectlon
on recommendations.

5. The protein level of the commercial concentrate currently
recommended for calves contains only 10.5 percent protein. The
level should be around 18 percent.

6. Inasmuch as the farmers® selling price of whole milk is
about S) millimes per liter and the cost of reconstituted milk
powder is 40 millimes per liter, this price differentisl favors
the feeding of reconstituted milk to more calves and selling the
whole milk for human consumption.

7. Probably 99 percent of all Tunisian cows have horns. To
the author's knowledge, horns on domesticated cattle serve no
useful purpose. The principle benefit for dehorning, of course,

is to eliminate the risk of injury to other animals in the herd
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or to people working with the cattle. The optimum time for
dehorning is when the calvés are one to three weeks of age,
The applicetion of caustic potash around the horn button at
this age is effective, inexpensive and easy to do.

(d) Housing for Cows - The conventional barn in northern

Tunisie has tie stalls, concrete floor with shallow gutters, and
elevated feed mangers. The cows are secured in the stall by a
chain fastened to their neckstrap.

The walls and ceiling are usuelly comnstructed of thick
concrete nlocks or tile and there is a noted lack of windows for
ventilation and light. These barns are relatively warm in the
winter and cool during the summer.

There are slight modifications of this typical design
but no exceptions to the tie-stells and thick wall construction
were noted. The author is not cognizant of any herds in Tuni-
sia with free-stal. housing and automated milking parlors.

Most of the farms have sn adjoining open lot in which
the cows are put during barn cleaning (or to get a drink of
water). Otherwise, the cows are confined continuously in their
stalls.

This type of confined housing hes some serious disadven-
tages compared to a more open, free movement type of housing

in which cows are tied up only during milking time.

These disadvantages may be described as follows:

Ak BN el
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1. The detection of cows in heat (ertrus) is especially
difficult when they are kept tied in stalls. Heat expression is
much greater and more easily noticed by the herdsmen if the cows
are allowed free movement and the opportunity to mount each
other. If they sre permitted out of the barn only two hours
or less per day, heat cycles will p;ss by undetected and long
costly calving intervals are the_end result.

2. NReing continuously confined on corcrete floors with a
lack of exercise results in stiffness, and swollen leg joints.
The suthor observed many such cows with puffy hocks, swollen
pasterns, and sore feet.

clean

3. It is extremely difficult to keep cows/in tie-stalls
unless they are heavily bedded and the workers continuously
pick up the manure droppings. Conseguently, dirty cows are &
common sight In most tie-gtall barns.

L. Conventionsl tie-stall barns are designed for a fixed
number of cows and yet their heavy construction is meant to last
for an endless number of years. They are not flexible enough to
accomodate &an expansion of herd size. Many Tunisian farms are

now confronted with this problem.

(e) Herd-Health - The general health of most milking

cows observed by the author appeared to be reasonably good. Of the
the 62 ferms visited, only five were confronted with obvious
problems. Two of the herds were in extremely thin condition
due to an apparent low feed intake. Two had a high incidence

of tuberculosis and one herd of approximately 60 cows had

27 abortions due to bruccllosis. The true prevalence of tuber-
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culosis and brucellosis is impossible to ascertair~ from farm

visits.

Monthly reports printed by the government's veterirnary

service give a summary of animals diagnosed ill and those vac-

cinated. They do not give a complete picture of the nationsel

situation, however, because of the limited use of veterinariens

by many farmers. Table 9 summarizes the veterinariane' activi-

ties for the two momths of January and February, 1977. The
relative occurance of each diseese may be valid for those

farms which use veterinarian services. If so, tuberculosis

and brucellosis are the most frequent and important diseases

faced by dairymen.

TABLE 9 - Summary of Veterinarian Activities during
January and February, 1977

: ¢ DNo, Animels ¢ No, Animsls :
: Disease + diasgnosed 1ill ¢ vaccinated H
; Foot end mouth ; - E - ;
; Tuberculosis : 109 : 1484 :
; Brucellosis ; 79 ; 1113 ;
; Anthrax ; 18 ; 859 ;
; Blackleg ' 9 2821 E
; Baccilary ; ; ;
¢ Hemogloblnuria : 62 : 57 E
; Gangreen Mastitis ; 5 E - E

R e AT T S P

Reference: Situation sanitaire du Bétail, Direction des

Services Vétérinsires.
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Another program affecting the well-being of meny cows, not
classed as a disease, {8 the lameness in feet and legs caused
by stall eonfinement on poorly bedded concrete floors. This pro-
blem has already been described under the topic of Housing. Heolth
problems noted in calves, especially systemic infections origina-
ting at the navel cord, and externasl parasites were covered in
the section on Calf Raising.

The author does not consider the landless, local breed cows
that are herded along the roadways as an important segment of the
milk cow population. They do not produce enough milk to even sa-
tisfy the nutritional needs of their celf. However, they may be
an important contributor to the spread or diseases and internal
parasites from farm to farm. A majority of thrz2se animals appear
emaciated and in genersl poor heslth.

(f) Labor and Mechanization - Most farms with milking cows

employ an abundance of unskilled labor to menually care for the
needs of the herd. Very little mechanization is used.

One of the major goals of the Tunisian government is to
achieve a8 high level of employment. Thus, special incentives
are given to those businesses that employ & large number of
workers. The 1974 Enumerative Survey indicated cattle producers
used 87 percent of the full-time farm labor force. The average
number of full-time workers ranged from 2.3 for those farms with
1l - 9 cattle to 15.1 workers for farms with 50+ cattle. One herd
of 300 cows is known to use 40 men to hand milk the cows at each

milking. One problem of excess labor s that it increases the

~
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requirement for personnel supgrvision and detracts from the mana-
ger's time spent on planning and decision-making.

The aversge daily wage for unskilléd farm labor is approxi-
mately 1200 millimes; equivalent to 2.75 U.S. dollars, Therefore,
it is economically difficult to Justify a high investment in
mechanized or automated equipment for the purpose of replacing
labor. Also, maintenance or repair service and availability of
replacegent parts are seriously lacking. As more herds get larger,
the level of mechanization may Increase; especially for milking.
If 8o, better equipment service will naturally follow.

(g) Herd Management Records - Records of physical and

financial inputs which can be related to production and £inasncial
outputs, are very helpful for effective management of a dsiry herd.
Cause and effect relationships help to identify the source of pro-
blems., When corrective action is taken, the results of such action
can be evaluated. This contributes to the overall learning pro-
cess and the improvement of menagement expertise.

The need for recording input-output detas is especially import-
ant in larger herds, where management decisions are made by those
not directly in contact with the animals. This need slso applies
to those herds with absentee ownership.

The author noted a general lack of record keeping on most
farms visited. A few farms, especially those government -operated,
kept records on birthdates, calving, breeding, health and pro-

duction of individual cows, but summerization of the total herd

on such things as average yearly or monthly production per cow,
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average age at first calving, average calving interval, feed in-
puts and cost per unit of milk sold, were entirely lacking. Cow
records show the performence of individual cows, while herd sum-
meries reflect the performance of the manager. It is at this le-
vel that guideltnes are most needed for decision-making.

e. FPhysical Inputs &nd Services Provided to Farmers by GOT
Agencles

The Government Of Tunisia has developed several progrems to
assist farmers in improving their production, The following pro-
grams have a significant *nfluence on the production of milk.

of formulated
1. Commercial Concentrates - The manufacture/concentrstes

is under the direction of the Office of Cereals in Tunis. This
office imports barley, corn and soybean meal as well a&s purchases
the needed quantities of domestic cereals and beans. It is in
charge of milling operations and the sale of finsl products to
farmers.

Some of the government-operated farms and a few of the larger
private farms have their own hammermill and mixing equipment. They
divert a portion of their own cereal and bean crop into cattle
feed and purchese only wheat bren and minerals to complete the
mix.

The Office of Cereals has significantly increased its pro-
duction of concentrates for milking cuws &s the demand increases
and their milling capacity is expanded. Their tonnage increased
38 percent frum 1975 to 1976. The follow'ng table shows the quen-

tity of major feedstuffs imported for livestock and poultry feeds.
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TABLE 10 - Major Feedstuffs imported for Poultry and Live-
stock Feeds

1974
(tons)

1976 *
(tons)

1975

Item Imported (tons)

36,950 40,920 50,625

20,000

Corn

not im-
ported
**

Barley 29,200

Soybean meal 10,300 11,800

¢ 98 90 w8 eor 3o asjae oe
¢ 48 o® we ov oo snler we
8% %8 4% ws oo o0 safev e»
% 4% 2% a0 40 o0 selus sn
0 43 20 a0 A% ws B B0 e

¥ Tor 11 momth period

¥* Figure not yet available

Reference: Bureau of Plans, Economic Analyses, and Project
Evaluation (D/PAEEP),

. The current cost to farmers for s ton of concentrate for
their milking cows is 40 Dinars. This is equivalent to 40 mil-
limes per kg (or 4,2 U,S. cents per pound). With the price of

milk at 90 millimes per kg (or 9.5 U.S. cents per pound), the

ratio of concentrate cost to milk price is 1:2,.25, This ratio
economically favors a high level of concentrate feeding to cows
of good genetics in early lactetion. The current ratic in the

Ul 1a 13l 55.

During the author's farm visits, several farmers expressed 2

difficulty in acquiring concentrates in the quantities desired.

Part of this problem appeared to originete from inadequate com-
munieation with their feed dealer prior te purchase. |
l The composition of concentrates currently available is not 7
adequate formulated to meet the protein requirements of milking

cows. The formula gives only 11.8 percent digestible protein.
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TABLE 10 - Major Feedstuffs imported for Poultry and Live-
stock Feeds

: ) 1974 3 1975 ¢ 1976 *
: Ttem Imported :+ (toms) : (toms) 3 (toms) :
: Corn : 36,950 : k0,920 50,605 3
s+ Barley 20,000 s 29,200 ¢ not im-
: : : ¢ ported @
: Soybean meal s 10,900 .5 11,800 $ ¥ 2

¥ For 1l month period

#* Figure not yet available

Reference: Bureau of Plans, Economic Anslyses, and Project

Evaluation (D/PAEEP).

The current cost to farmers for & ton of concentrete for
their milking cows is 40 Dinars. This is equivalent to 40O mil-
limes per kg (or 4.2 U.S. cents per pound). With the price of
milk at 90 millimes per kg (or 9.5 U.S. cents per pound), the
ratio of concentrate cost to milk price is 1:2,25. This ratio
economically favors a high level of concentrate feeding to cows
of good genetics in early lactation. The current ratio in the
U.8. 18 1:1.55.

During the author's farm visits . seversl farmers expressed
difficulty in acquiring concentrates in the quantities desired.
Part of this problem appeared to originate from inadequate com-
munieation with their feed dealer prior te purchase.

The composition of concentrates currently available is not
adequate formulated to meet the protein requirements of milking

cows. The formula gives only 11.8 percent digestible protein.
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When fed in combination with the traditional oat-vetch hay,

the overall ration contains approximetely 6 percent protein.
Inesmuch as the overall ration should contain around 12 percent
to be in balance, inadequate protein consumption is one of the
most serious limitations to higher milk yields. Increased levels
of protein are needed in both concentrates and forages.

2. Artificial Inseminastion - Free artificial breeding

service has been aveilable to Tunisian cattle farmers since
1964, The primary objective for establishing this service
was to maintain the purity of breeds that have been imported
from Europe. In more recent years, there has been some emphasis
toward cross breeding the nstive cattle to upgrade their pro-
ductivity.

The growth of the artificial breeding program in Tunisie
since 1970, as well as projected incresses, are shown in the

table below.

TABLE 11 - The Growth of Artificial Insemination in Tunisis

¢ Year 1970 1971 ¢+ 1072 21973t 1974 T 1075 3 1976 :
; No. First ; ; ; ; ; s 3
« Services 13,36 : 13,707 : 13,450 : 15,508 : 18,340 : 24,077 : 292l e

g
(1]
o
H

Projectecd 5-Year Growth
1979 1980 : 31981 :

-

1977 = 1978

lr *

No. First : 2 :
Services 38,000 ° 4€,2¢C ° 54,000 ° 62,000 ° 70,000 °

- - -
. - -

4 s® 83 e¥
e &9 ) (1]

*h o9 ey s

Reference: Presented by Dr. Kefalas at Extension Agents
Seminar, February, 1977.

ap o8 ad
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The significant increase in A.I. services since 1973 was un-
doubtedly used as & basis for projecting grcowth in the next five
years. Inasmuch as the GOT's five year plen cells for 63,400 pure-
‘bred cows by 1981, the projected A.I. grcwth is conservative
in relation to the needs of upgrading the ‘total cow population.

The artificial breeding progrem utilizes bulls of three
European breeds: the Pie Noir, Swiss and Tarentaise. The relative
usage among the three breeds in 1975 is shown below.

TARLE 12 - Relative Use of Artificiel Inseminstion in 1975
According to Breed

: Breed : No. Bulls : No. Cows Bred :
E Pie Noir E 8 E 10,900 %
i Swiss f 6 E 7,84k f
: Tarentaise § 6 : 6,224 ;

Reference: Personal Communication with menesger of A.T.
Center, Sidi Thabet.

Approximstely 65 percent of the services in 1976 were made
on purebreds and the remeining 35 percent on crossbred and native
cows. Most of the farmers with native cows preter to breed to the
Swiss or Tarentaise bulls. If the cow is small and likely to have
calving difficulty, the inseminator will breed her to a Tarentaise
bull.

Most of the A.J. bulls are individuelly selected from
European herds after they have reached sexual maturity. The

origin of bulls are shown on the next page for each breed.
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TABLE 13 - The Origin of Bulls Currently being used in
Tunisian A,I. Service

Breed Origin

Pje Noir + 7 - Holland + 1 - France

Swiss 4 - Austria + 2 - Switzerland

4 - France + 2 - Tunisias (OEP Fre-
tissa Farm)

Tarentaise

&% @8 % & & 40 BB @

a9 o8 o4 sy ob ev iy
28 s® se as sw 02 ap ee

Reference: Dr. Kefala, Extension Agent's Seminer,
February, 1977.

The genetic transmitting performance of these bulls is
unknown becesuse no progeny testing program has been developed
in Tunisia. The author was unable to secure informetion on the
genetic index of the bulls' sires, but the following table
gives the calculated average production on their dams.

TeBLE 14 - Average Milk Yield of the Dems of Bulls Used
in Tunisian A.I. Service

No. Records - Average Kg. Milk
on Dams : per Record

o o0 <8
* o8 B
. 48 a8

6,829

34
15

Pie Noir

.4

.

5302

Swiss

11

3,328

Tarentaise

e® 8§ 8& A% 80 89
*% eF se 28 se 0P
“e

. Reference: Control Pertormence Office.
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“he 20 Tunisian A.I. bu.ls are housed at the Central A.I.
Center at Sidi Thabet, approximetely 25 km north of Tunis. The
semen is collected, diluted, antibiotics added, and then frozen
in mini-straws. The frozen semen, along with the liquid nitrogen
coolant, is distributed to 1k sub-centers every two weeks. The
sub-centers cover all of the northern gouvernorats and as far
south as Sfax along the coast. There a:e approximately-hﬁ in-
seminators currently employed. The number of A.I. services
annually per inseminstor rangos from a iow of 300 to a high of
150¢C.

From the suthor's viewpoint, the primsry restraints on
maximum success of the Tunisian A.I. program &are listed as fol-
lows:

1. Inadequate heat detection of cows by herdsmen.

2. Irregularity of inseminetor service, especially in

small herds.

3. Not enough people from other government service &gen-

cies actively involved in promoting A,I. to fermers.
This includes the livestock extension agents and con-
trol performance personnel.

i, The genetic level of the A.I. bulls is too low.

Cn the positive side, the technology of semen collection,
processing and distribution is already well developed and the
personnel are experienced. In addition, the organizetionsl
framework for delivering the gservice to farmers is established.

Further improvements can be easily incorporated into the exist-

ing system.
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3. Milk Production Records - The milk and butterfat

yield of individual cows is recorded by the Control des Per-
formances Project of the OEP. Th.{# record progrem has been
operating in Tunisia’ since 1961. It is & member of the Euro-
pean control performance record system and 1is the only coun-
try in North Africa which offers such s program to its farmers.

In addition to milk and butterfst records, the control per-
formance project includes measurements on body conformation and
the national.registry herd-book. There are approximately
46,000 cattle with recorded indentification in the herd-book.

There were 137 farms with 6,435 cows actively enrolled
in the production record program at the end of 1978. This is
an average of 47 cows per herd. The sctual number in lactetion
was 4,227 or an average of 31 mllking and 16 non-milking cows
per herd. Eighty-five percent of the enrolled ferms were located
in the five gouvernorsts of Tunis, Bizerte, Bejs, Jendoube and
Nebeul. The service extended as far as Kesserine in the south-
west and to Sousse on the south coast. Sfex, with 23 herds, wes
added to the program in 1976. The current enrollment (Jenuery
1977) in production testing is approximately 9,000 cows.

There were 77 employees working with the bovine record
prcject at the end of 1975. Their assignments were as follows:
55 were responsible for the fieldwork of obteining milk wdights
and conducting butterfat tests; 18 were involved with the herd-
book operstions; two were central office key punchers; and two

were responsible for program development and leadership.
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The dete records used in milk-cow herd® are as follows:

1, Declaration of birth and identification

2. Growth record for heifers

3. Record of body conformation measurements on each cow

L. Single lactation production on each cow

5. Lifetime production record on each cow

6. A manile folder with formast for recording identifica-

tion, breeding, health, body treits, progeny and lifetime
production of individusl cows.

7. Declaration of cow's desth or ssle.

The only records that remain with the farmer are numbers b
and 6 as described sbove., The other record sheets remain on file
at the control performence office. Cows with lactation yields ex-
ceeding a certain level are issued an officisl lactetion certi-
ficate,

The record project has just recently gasined sccess to & com-
puter. The first priority has been to conduct studies of the dats
on file. An extensive study of the production data for the years
1966 through 1975 has just been completed. Plans for utilizing
the computer to facilitate current operstions and to summerize
herd manasgement data for the farmers have not yet been developed.

After reviewing the current records provided to farmers en-
rolled in the "Direct control" program snd observing their limited
use by a few of these farmers, it is the suthor's opinion that
much more emphasis in the future should be placed on summarizing
herd data for the farmers. Herd summaries would provide s vslusble
gulide for meking herd mansgement decisions and would be more ef-

fective for Improving total herd production.
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4. Cow replacements - Two government-operated progrems pro-

. vide a source of purebred cows to Tunisian farmers; one is directed
by the Office des Terres Domanisles (OTD) and the other by the Of-
fice de 1'Elevage et des PAtursges (OEP).

The OTD project started in 1961 with 35 Friesiasn heifers im-
ported from Holland. Cureently, they are importing heifer calves
from Hollend and Canada plus purchasing calves from local farmers.
The size of this operation has increased significently in recent
yeers as shown by the following table.

TAELE 15 - Number of Heifers being Raised by OTD for Ssle
to Tunisian Farms

— — = — o ——

197é

1 Year % $ 1973 ¢ 197k ¢ 19757 5. 1976t 19TT
f Bgber & 1331 ¢ 1689 : 3573 5,000 : 6,000 : 6,500 s
Heifers : : $ - : 3

e e

L . - -
L - .

All of these animels are black and white Holsteins end Pie

Noir, They are generally purchased as calves and sold as T-month |
pregnant heifers. The sale price is 330 Tunisian Dinars. Around 1
80 percent sre sold to small private farmers. !
4
The OEP heifer project (Na. 502) is sponsored by Austria. Over
8 four-year period from 1974 through 1977, 1200 Swiss heifers
(7-months pregnent) are imported and placed with private farmers.
The recipient farmers are selected on the basis of need and their

estimated ability to give proper care to the animels. A contract

with the farmer requires him tc give back & springing heifer with-

4 in 3 1/2 years or pasy 330 Tunisien Diners for esch heifer received.

This project will be self-perpetusting after the sponsorship of 4
i

Austria is terminated.
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f. Extension Educational Program for Livestock Farmers - The

key to getting adoption of imported livestock practices is to have

an effective educational program for farmers; one that teaches
principles as well as demonstrates how to apply the practice. The
Intergrated Livestock Project of OEP has been in “he process of
adopting such a program since 1971. The organizational structure,
establishment of field offices, and personnel staffing is near
completion. Currently, there are extension field offices in 16
of the 18 gouvernorats and the project staff consists of spproxi-
mately 55 personnel.

The educational activities, thus far, have been devoted
primarily to farm demonstrations on growing improved varieties
of pasture, proper seeding and spplicetion of fertilizers; di-
rect grazing of forages; creep feeding of calves; and to a les-
ser extent, lead feeding of milk cows. Certain husbandry prac-
tices such as dehorning and castretion heve also been demonstra-
ted.

Irissmuch as this farmer educational program is still in its
early functional stage, most of the field staff personnel are
young and relatively inexperienced in the application of modern
technology. However, they do appear to hsve the interest and ’n-
telligeuce necessary to develop a&n effective reiationship with
the livestock farmers if they receive the necessary cdirection
and support from a central office staff that is well treined iu
modern technology.

Up to this time, there has been no emphaesis or expertise

devoted to dairy herd managenent by ths central office staff.
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No one is yet trained in this subject. Consequently, an effective
educational program to improve milk production hinges 6n filling
this position with a person well trained in modern deiry techno-
logy and management.

The author has noted that other OEP projects, not under the
direction of the Integrated Livestock Project, conduct asctivities
which relate directly to improved livestock practices. These pro-
jects include Artificial. Insemination, Control Performsnce and the
Fretissa crossbreeding study. These projects are seperately menaged
and do not appear to be closely coordinated with each other or
with the Integrated Livestock Project. Consequently, the promo-
tion of A.I. to fermers and the information derived from record
anelysis and crossbreeding has not been channeled to the live-
stock agents as a normel course of asction. It should also be
mentioned that other projects outside the OEP, such as the forage
testing and research section of INRAT, have developed informeticn
on forage quality that should be flowing to the agents. Greater
initiative should be taken by leaders in the Integrated Livestock
Project to assemble relevant informstion from all sources and
channel it to the field agents as reference msteriel for their
work with fa;mers. This would improve the competence of agents
and subsequently speed up the adoption of improved production

practices by farmers.
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A RECCMMENDATIONS FOR IMPROVING DOMESTIC MILK PRODUCT ION

The fcllowing recommendations sre based on observetions made
by the suthor and his understanding of the current gltuation re-
lated to milk production in Tunisia. It is readily admitted that
there are possivilities of certain false observations, misunder-
standings, or incnmplete understandings that mey detrasct from the
velidity of such recommendations. It is, therefore, suggested that
the reader refer to the previous sections of this report to under-
stand the basis of these recommeadetions and then use his own
Judgement on their validity and feasibility under Tunisiasn con-~
diticns.

a. Nutrition Improvement

1. Forsges - One of the most severe limitations to high
milk production is caused by inadeguate nutrient intake due to
poor quality forages. Milk is synthesized from the nutrients con-
tained in the feed; not from the feed itself. Also, the nutrient
composition of milk is rélatively constant. Therefore, when the
feed nutrient inteke is low, it becomes a limiting factor and
high milk production is impossible. Greater sttention to forage
quality as a meens of increasing nutrient intake is essentisl to
higher milk production. Samples araslyzed by the INRAT laboratory
show an average of 2.1 percent digestible protein (M.A.D.) for
ost-vetch hay. A cow weighing 550 kg needs 322 gm of digestible
protein for body meintenance. If she consumes 14 kg of average
oat-vetch hay, her intake of digestible protein is only 294 gm.
Consequently, there is no digestible protein available from this

feed for milk production. On the other hend, if the some cow
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consumed 14 kg of early-cut hay rich in vetch (8.4% M.A.D.),
there wouid bs enough protein to meet her maintenance needs plus
18 kg of milk. This example demonstrates the importance of forage
quality for low-cost milk production.

The key to improving quality is earlier harvest; gt a time
when the protein cortent is still high and the plent is easily
digested. The primary obstacle to eerly hervest of hay is rain
damage during field curing. Therefore, it is recommended that
greater emphasis be placed on making silage, whereby the fresh-
cut forsge cen be taken Uirectly from the field und stored in
trench or bunker-type silcs. This practice has teen demonstrated
with success for many yesrs in srees where rain demege is too
risky for making hay. The average digestible protein in oat-
vetch silage sumples tested by the INRAT leboratory is 7.5 per-
cent on & dry matter basis. This illustrates the gain in quali-
ty that can be achieved through silege-mekirg.

Omell farms which do not have the land and equipment for
making either silage or hay are advised to plan the most appro-
oriate combination of forage specles to utilize &8s pasture er
green chop. If supplemental hay must be purchased, they would
be well advised to be selective for gquality, even if the price
is somewhat higher.

:2, Concentrates - With the present cost of concentrates

{a reletion to milk price, it would be economically feasible to
feed & higher level of concentrastes to cows in the early stage

of lactation. The current break-even point is one-hslf liter of
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milk in return for each sdditional kg of concentrate fed. iIf the
cow's maintenance requirement has been met by forages, it is
often possible to obtain 1 1/2 to 2 liters of milk for each ad-
ditional kg of concentrate. Thus, a 40 millimes investment offers
an opportunity for increesing the income 180 millimes.

It is also recormended that the protein level be increased
in commercial concentretes fed to milking cows (ration #7). The
present level of 11.8 percent is too low when fed in combination
with “he poor quality forages on most farms. It is suggested that
the protein level be increased to at least 14 percent. This could
be done at a cost which is 172ss than the present ration by fol-
lowing the least-cost formulation epproach. Sample least-cost
formulse for different protein levels are shown in Appendix A,

The current price of ingredients was used. Future price changes
will make these sample formulae obsolzte.

Inasmuch as concentrate formulation for desiry cows should
take into considerstion the quality of forages fed, the nutrient
requirements for milk production, &s well as the price snd availa-
bility of ingredients, the authcr strongly recommends that the CEP
gselect a highly quslified nutritionist to work with the Office of
Cereals in developing more apprceevriete concentrate formulase for
deiry cows. The same problem of & low protein level (10.5 percent)
is confronted in the ration (Wo. 9) being fed to calves. This ra-

tion should contein at least 16 percaent protein for efficient

growth of calves.
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b. Improve the Genetic Level for Higher Milk Production

Second in importance to improving the level of nutrition, is
tlie need to increase the genetic level of the cow pupulation.
Genetic improvement increases the cows' ability to convert feed
nut¥ients more efficlently into higher levels of milk production.
Significant galns in genetic improvement can be made by & few
government decisions, while improving the nutritional level re-
quires the slow process of faermer adoption.

Genetic progress is dependent on identifying the geneticslly
superior snimais and allowing them to have the most offspring.
Within the present cow population there is practically no oppor-
tunity to meke genetic progress through the female side because
culling is not practiced on the basis of milk yield. The low
producer is sllowed the same opportunity tc perpetuaste offspring
as the high producer. The Government policy prohibiting the
slaughter of cows under 8 years of age inhibits the rate of
genetic progrecs.,

The only gadas veing made through the female side is the
importation of additional purebred heifers. The author favors
coatinuation of the import heifer program, but feels this method
is expensive and has a limited impact in relation to changing the
genetic level of the total milk cow production. Purebred cows
cannot effectively be used to upgrade the crossbred or native
cows. This is a simple stated gerietic fact which leads to the
main point as follows: The greatest opportunity for making maximum

genetic progress at lowest cost is through the use of highly selec-
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ted sirer widely extended to the cow populgtion by means of artifi-
I cial insemination.
In contrast to the aforementicned situstion with females,
there 1s a great opportunity to make genetic progmgss through
the use of superior meles. First of all, their genetic level can |
be determined more accurately; secondly, they can be perpetusated
through more offspring; and thirdlyy they can be used to upgrade
' all levels of the cow population including the purebreds. The ge-
lection standerds for males can be high beceuse only a small per-
cept need to be kept for breeding purposes. The selection stand-
ards for A.I. bulls must be especially high becuuse they may have
thousends of progeny during their service span.

Research has shown that 80 percent of the milk yield varia-
tion among cows is due to their level of feeding and management
while only 20 percent of the variation is due to genetic diffe-

. rences. Thus, selection based on yield slone, without considering
the environment, is subject to 80 percent error.

The ,most accurate method of iden:ifying the gen:tic trans-
mitting level of AI. sires is by contempory herdmate comparisons
in which the performance of equal age daughters of several sires
are compared on & within herd basis. When these comparisénssare
extended over large herds containing many daughters of many sires,
the accuracy is highly reliable. Computer technology combined with
genetic research, artificisl insemination and large herds are
needed o make this system feasible. Such a system has been em-

ployed in the U.S. for nearly 1Y years and in Caneda on a more

|
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limited basis for approximately 10 years. For those readere who

may be interested in the "procedures commonly followed in select-

ing, doveloping end using A.I. sires in the U.S.", they are illu-
strated in Appendix B,

The autnor believes there is & vital need to raise the gene-~
tic standards of A.I. bulls being used in Tunisia. This is based
primarily or the desire to genetically improve the purebred cow

-4 population ac well as the crossbreds and local brests. It is not
enough just to keep the purebreds pure when their milk yproduction
can be substantislly improvead.

The foregéing statements weie intended as & partiel back-
ground for the following recommendetions.

1. Import enough frczen semep from selectec A,I. bulls
ip the United States to breed 8ll uncommitted heifers (approxi-
mately 3,000 heifers per.year) at the OTD heifer raising farm
v north of Tunis. This farm already hag semen storage tanks and

four trained inseminators., The same recommendation is suggested
for tha 900 cow dairy at Tebourba, the OEP swiss herds at Jendoube

and Fretissa and any others where such methods of semen use could

be imyiemented and the resulting offspring could be identified

and male calves retrieved by the government for placement in

natural service. The price of semen from highly selected A.I.
bulls in the U.S. is 3 to 5 Dinars (7 to 12$) pius shipping

charges.

2. Scan the official lactetion certificates in the con-

trol performance files and select the 20 highest producing cows

T T S B s T T e R By R O T P P T S R R R IR T
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of the Pie Noir and Swiss breeds to specisl mate to highly selected
U,S. A.I. bulls. The best three males from these unions to be pla-
ced in the Sidi Thabet A.I. center annually for & maximum service
of three years befcore replacement by s new generation of simi-
larly selected bulls.

3. Eill calves produced by the system described in Recom-
mendation 1 should be selectively chosen for natural service ard
placed in purebred herds which are difficult to be serviced by A.I.
The surplus males could be placed in other herds for upgrading
crossbreds and local breed cows.

L. It is suggested that a committee of Tunisians be sent
on 8 tour to study the genetic progrems of two or three A,I.
centers in the U,S,

5. Based on research results at Fretissa end personcl
observations, it ls recommended that service to Tarzntaise bulls
be discontinued in all deiry herds. Their milk producing potential
is too low to warrant further use, The!r so-called "heat end disesse
resistance” does not enhance théir milk yield to & level compareble
to the Pie Noir or Swiss. Major emphesis should ccntinue with the
kigher producing Pie Noir hreed.

6. The Government's policy prohibiting the sleughter of
cows under 8 years of age should be abolished. Farmers shculd be
encouraged to ‘cull inferior and non-productive cows. This would not
only improve the opportunity for genetic prcgress on the female side,
but would make more efficicnt use of available feed supplies. The

net resuvlt would be higher milk production.
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of the Pile Noir and Swiss breeds to special maste to highly selected
U,S. A.I. bulls. The best three males from these unions to be pla-
ced in the 8idi Thabet A.I, ccnter ennually for a maximum service
of three years before replacement by a new generation of simi-
larly selected bulls.

3. Ball calves produced by the system described in Recom-
mendation 1 should be selectively chosen for natural service snd
placed in purebred herds which are difficult to be serviced by A.I.
The surplus males could be placed in other herds for upgrading
crossbreds and local breed cows.

L. It is suggested that a committee of Tunisians be sent
on & tour to study the genetic programs of two or three A.IL. i
centers in the U,.S.

5. Based on research results at Fretissa and personal
observations, it is recommended that service to Tarentaise bulls
be discontinued in all deiry herds., Their milk producing potential
is too low to warrant further use. Thelr so-called "heat end disease
resistance” does not enhance their milk yield to & jevel comparable
to the Pie Noilr or Swiss. Major emphasis should continue with the
higher producing Pie Noir hreed.

6. The Government's policy prohibiting the slaughter of
cows under 8 years of aze should be abolished. Farmers should be
encouraged to cull inferior and non-productive cows. This would not
only improve the opportunity foi genetic progress on the female ride,

but would meke more efficient use of available feed supplies. The

net result would be higher milk production.

A




et s E e g T CTe T Rkt s o = T RS e AT s T T o T TR ot ae ey g s oo " T oa—
B iy [ R i e L e T e e g L e T R T e P S 1
R T e S L e B P e D LR b ¥ g %
s O il T 5 Crd B T . T

-57=

c. Improved Housing for Dairy Cows

The most common system for housing cows in Tunisia is en-
closed confinement in tie-stalls. This system leads to problems
in heat detection, lameness, sanitation and herd expansion as
described more fully in section IV dad.

The author believes the concept of "free-stalli" housing cen
be easily edapted to Tunisian conditions and would offer the best
solution to the above listed problems. It is especially suitable
for farms that have & tractor which can be used for mechenicel re-
moval of manure.

The OEP architect has been versed on this concept by the
euthor and his assistant has drafted a sample plan of a deiry lay-
out utillzing rree stalls. Vis al alides illustrat.ng the use of
free stalls ss well as mimeographed dimensions were presented st
the February training conference for extension sgents. A copy
of these dimensions and sample plan i: dnclaoded in Appendix C
for the reader's reference. s

Thus, it is the author's recommendation hat the '"free stall”
concept be actively promoted when assistance is given to farmers
in planning future deiry barns or when modifying existing struc-

tures for herc expansion.

d. Disease Control

Tuberculosis and Bruceilosis appear to be the two most se-
rious diseases among Tunisian cattle but the actusl percent of the
population infected is unknown by the author. Brucellosis in man

is commonly called undulent fever. Both of these diseases are

!
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easily spread to hurans by drinking unpasteurized milk or esting
unpasteurized cheesc. Since only five percent of the domestic
milk production is processed and pasteurized commercially,

there is a tremendous responsibility put on the public to boil
its own milk.

The test and slaughter method of eradicstion is the most
effective. However; this method would be too costly for Tunisis
at this time in terms of indemnity payments to farmers eand in
koss of cattle numbers. The only practicel method is to continue
ca.fhood vaifination in the purebred and crossbred animale. When
their numberérzzcrew&ed tc a sufficient level, the slaughter of :
infected animals may be gradually imposed starting with local
breed cows. Until then, tue importance of boiling milk must be
continually publicized to th: consumer.

The GOT might consider the feasibility of imposing heslth
regulations on the free movement of landles: cattle giong the
road-sides and on fallow laund to re .uce the spread of diseases
and internel parasites from farm to farm. Many of these nomadic
animals appear to be in poor health.

e. Improved Practices for Raising Heifer Calves

The primary objective in rajeing heifers should be to give
them the kind of care that will permit their early entry into the
milking herd at an adequate size and at a minimum cost.

The "opportunity costs" from slow growth and deleyed first

calvirz are much greater than any ssvings made through conser-

vative or negligent care. As an examyle, the basic portion of

g
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a feed retion goes toward meeting the requirements of meinteining
body weight. An additional allowence will permit growth. When the
retion is not adequate to permit meximum growth, a higher percent
of the feed supply is utilized for body maintenance, growth is
delayed and the precductive life of the enimel is shortened.
There are many factors in addition 33 iow feed intake which

can inhibit the growth rate of heifezz/io their cost of raising. 5
Some of these tactors or practices are prevalent on Tunisian
farms and are described in section IV d3yc under Calf Raising.
The following recommendetions are directed toward these specific
problems or pradtices.

1, Disinfect the umbilicel ccrd of newborn calves -
Many calves were noted as unthrifty, with stiff and swollen leg
joints, due to an infection in their circulatory systeri, The
farm owners do not appear to be aware of the cause of this pro=-
blem nor sware of the practice of disinfecting the umbilical
ccrd to prevent such problem. This is a siﬁple practice which
can be easily adopted. Therefore, it is recommerided that
Extension Agents be encouraged to promcte this practice in
their work wifh cattle farmers.,

2. Earlier weaning of calves - The common prgctise of
feeding milk to dalry calves until they are 3 or 4 months of
ege 1s an unnecessary extra cost and reduces the amount of
milk available for human consumption. If calves are encouraged
to start esting concentrates by the second week of age, they
will be consuming enough (3/L4 kg deily) when six to eight weeks

]
old to permit weaning. High quality, soft textured hay should
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also be available within the first week or two.

The importsnt point is thet calves must be consuming enough
dry feed at weaning to meet their nutrient requirements. Be-
cause of their limited digestive capacity, the mejor part of their
ration must consist of concentrates (16 to 18% digestible protein).
Prolonged feeding of large quantities of milk delays rumen develop-
ment and the calf's desire tc eat sufficient quantities of dry
feed. The daily allowance should not exceed 6 liters. Dairy
calves are successfully weaned from milk or milk replacer at
4 weeks of age in the U.S.

The author recommends that an earlier milk program be de-
veloped for triel against controls on a few government opersted
farms., If successful, the results can then be demonstrated to
private farmers.

3. Wider use of powdered milk for feeding c8lves -
Some farms have already adopted the practice of feeding tkeir
calves reconstituted milk powder. However, & majority of farms
cont inue to use whole milk. With the current cost of reconstituted
milk at 40 millimes per liter and the sale price of whole milk
at 90 millimes, it is economically more feasible for the farmer
to feed the reconstituted milk. It appears to the author that
this substitution should be encouraged to all farmers who heve
a market outlet for extra milk.

4. Feeding concentrates till 8 to 10 months of age - The
feeding of concentrates to heifers should be continued until the

rumen has developed enough capacity to meet the heifers' nutrient

requirements from forages alone. This practice is especially
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needed when only poor quality foreges are availstble., Feeling up
to 2 kg of concentrates daily per animal until 8 to 10 months of
age could significantly improve the growth rate of most Tunisian
heifers.

5. Improved Calf Housing - The typical Tunisian calf
pens are located inside the cow bara. This practice was proba-
bly adopted for convenience of milk:f%geding, or letting the
calves nurse the cows, and to keep them warm during the winter
months, This letter reason is evidenced by the lack of fresh air
and light. If there is 8 window located in this section of the
barn, it 1s common to see It stuffed with a bale of straw du-
ring the winter. The farmers do not realize the idesl tempers-
ture for calves is 10 to 15° C. (50 - 60° F,.

Calves need dry bedding, fresh air without wind drafts,
and light to stay healthy and grow properly. It is also prefe-
rable to provide them individusl pens during the milk drinking
atage to prevent sucking. Inasmuch as the ideal conditions for
growing calves cannot ususlly be found inside the cow barn, it
is suggested that separate calf housing facilities be recommen-
ded on all farms that are seriously interested in raising
hé;lthy calves. The facilities cen be simple and inexpensive
as their main purpose is to provide fresh sir and light.

6. Treatment for Lice - The frequency at which lice
can be observed on young heifers:indicates a need to give this
problem more attention in future educational progrems. Faermers
need to know how to recognize the problem and what insecticides

to apply in treatment. Blood-sucking lice can csuse anemia and
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they rob the heifer of nutrients needed for growth.

7. Dehorning Young Celves - Horns on domesticated cattle
serve no useful purpose. On milking cows, they present & conti-
nuous hazard not only to the workers but to other cows in the
herd. Preventing such injuries can be easily sccomplished by
dehorning calves as & normal prectice when they are one to three
weeks of age. The application of causﬁic potash around the horn
button at this age 1s effective, easy to do on all faerms and is
inexpensive, One of the best places to incorporate the practice
of dehorning is st the large OTD heifer farm north of Tunis.

As these heifers sre widely distributed throughout Tunisia,
the results would be widely diszseminated to many farmers.

Serious consideration of the above seven recommendations
is needed to help Tunisian farmers overcome their most preva-
lent problems of calf raising. The adoption of these recommend=t.
ations would go & long way toward achieving the goel of producing
the kind of heifers that could enter the milking herd at an
earlier age with minimum cost.

f. Develop 8 Dairy Menagement Record Program

Dairy farm operations represent a large investment in cows,
lend, lsbor, buildings and equipment. To meke the greatest re-
turns to the owner, the management of this investment requires
sound decision-maeking based on a kuowledge of facts. Such facts
are not available unless measurements ere taken at reguler in-
tervals and recorded in a manner that can be easily summarized.
This points to the need for developing & record program that

{8 designed to help dairy farmers make management decisions.
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Such records should include financiesl as well as physical data.
They should be simple in the beginning stages and progressively
expanded as the management expertise of farmers improve.

It is the author's opinion that two separate types of re-
cords are needed on duiry farmsj; one set designed for cow and herd
management and the other set to manage the total resources of the
farm, The cow and herd menagement records should be developed
within the OEP Control Performance Project. Currently, this pro-
ject only hgndles individusl cow records but could be easily ex-
panded tc the herd level. The total farm enterprise records
should come under the responsibility of the Economic Evaluastions
Section of the OEP Forage Production and Utilization project.
This section is currepntly in the development stage, but hopeful-
ly could devote the effort needed in designing a set of farm en-
terprise records that would serve this purpose. Both record pro-
Jjects would need o be closely coordinated and extended to farm-
ers through the OEP Extension Agents to be effective.

It {8 recommended that an advisory committee, which in-
cludes some 1nnovative farmers and farm managers, be appointed
to assist in the development of these record projects. This
would help assure that such records are designed for the farmers'
understanding, ace, and benefit. It is also suggested that a re-
presentative of the Control Performance project be given an oppor-
tunity to study the computerized dairy herd record system in the
U.S. for possible ideas that could be applied to herd records

in Tunisia. This may be especially appropriate, now that the

Control Performance project has gained asccess to a computer.
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g. Improve Opportunity for Increased Milk Seles by Small
Farmers

Most of the milk ssles by smell farmers are through priveate
distributors who deliver the milk from house to house. The gquan-
tity of milk which can be sold by each farmer is dependant on
the consumer's needs within thet distributor'’s delivery route.
There is also a considerable seasonal #ariation in the consumers'
need. Tke net result of this situation 1s that there is no merket
for surplus milk snd consequently no incentive for increased pro-
duction.

On the other hand, only 10 percent of STIL's milk sales
are derived from domestic milk. Inasmuch &s STIL is a commerciel-
ly operated government enterprise outside of the Ministry of
Agriculture and ite chespest source of milk comes from imports,
it camnot be relied upon to develop a more extensive collection
system for small quantities of milk from individual farmers.

The market dilemma must be resolved before farmers can be
expected to adopt improved practices and increase their milk
production. Market incentives must be provided, Therefore, the
author recommends that OEP initiate a project to expand the
milk collection system to more farms and to deliver the milk
to the STIL plants for processing. The transportation costs
for handling small volumes of milk mey be greater in the be-
ginning than the value of the milk. However, if a totel package
could be developed in which higher production was‘encouraged,
extra cows and credit made available and improved manégement
practices explained and promcted, the volume of milk could in-

crease to a level where the farmers could eventually assume their
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own costs of transporting the milk to STIL. The GOT is in an

ewkward position when it asks the farmers to incresse their milk

production if it is unwilling to give them assistance in selling
the product. Among the GOT agencies, it seems most logical to put
the project of milk collection in the hgnds of the OEP because it
has the most expertise in heiping the farmers increasé their pro-
duction level. The success of this project will be related to how
» much increase in production can be generated.
It ie further suggested that an in-depth study be made to
work out the detajls of how such a milk collection system can be

operated most effectively and efficiently.
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. VI. INCREASING THE EFFECT IVENESS OF EXTENSION EDUCATIONAL PROGRAMS
FOR DA ;

There are a few direct actions thet cen be taken by the Tuni-
sian Government to increase milk production but those actions
which will have the grestest influence must be taken by the farmers
themselves. The adoption of improved practices at the farm level 1s
essential to increased production. This requires en extension type
educational system that can tranéfer en idea of improved techno-
logy to its final edoption on the farm.

The trinsfer of technology to the farm must be a long-term
continuous process in which information from meny sources must
b> gleaned, evaluated and selected at one level and then passed

through appropriate channels to those working at the farm au-

dience level. At this level, the idea must be disseminated in &
manner that will create interest and the desire to try it out.
To enhance the probability of the idea being successfully edopt-
ed, there 1s need for a close working relationship between the
field agent end the farmer.

Those of the information assembly level must also be kept
informed of the situation and problems at the farm level so the
information to be transferred is practical and geared to prior-
ity problems. Therefore, a feed-back system is an essential part
of all educational programs.

This whole process must be designed for & smooth coordinat-
ed flow of information. The farmer sudience is large, diversified,
widely distributed and not in direct contact with those who ini-
tiate the flow of information. This is why the organizational

AT T AR o
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. structure should be one of the first considerations in developing
an effective farmer educstional program. The organization must
serve as the vehicle for transfer of informestion. The develop-
ment of an effective orgenizationsl structure must consider two
ende; how it can be linked to the higher administrative structure

and how it can be extended to its organizetional members in the

field. The administrative end will be looked to for needed sup-
port and guidance; while extension of the organization to the
field agents must consider nowthe ultimate audience, the farmers, oz
can be served most effectively to accomplish the goals of the or-
ganization. The success »f an extension educational program is
mostly dependent on the expertise of the field agents and how
well tney are supported by the organization.
In most situstions, there is mor: than one way to accomplish
the same end. The same is true with orgenizational structures. At
any rate, the author has taxen the liboerty to suggest an organi-
zational structure that reflects his opinion of how an extension
educational program can be extended effectively to Tunisian dairy
farmers. It is illustrated in Appendix D. The lack of availabili-
ty of quelified personnel would prevent immediate implementation
of such a plan, but it mey provide a guide for future adoption
as qualified personnel become available. The primary points in
. this proposed plan are: (1) to tie the dairy progrsm together
under one leader who has been broadly trained in dairy sruduction
technology and (2) to have a program coordinator for agents who

can be responsible for coordinating in-service training p~og.ams
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and for promoting effective teaching methods.

v The dairy production leader with the assistance of the
three specialists must be responsible for supplying dairy tech~-
nical information to the field agents. The leader and specialists
must keep themselves well informed on the latest developments
in their speclality, relate how such developments or practices

4 may apply to Tunisian farms gpd relay that which is feasible
to the agents. Follow-up assistance will be needed in some
situations. The development of & dairy refer=nce hendbook would

be a helpfil basic tool for agents.

Consideration should be given to assigning deairy educa-
tional resposibilities to specific agents. The number of dairy
agents would depend on the importance of dairying in each gou-
vernorat and the number of agents availaeble. This designated
responsibility would help assure action epnd improve the effi-
ciency of in-service training efforts. The assigned agents
could develop more interest and expertise in their work gnd
finally the farmers would have greater respect for the agents,
which would lead to a more effective relationship.

Getting farmers to adopt new practices or ideas, which
will lead to improving their production and incomes, requires
a well-developed educational organization that is staffed with
highly competent and devoted personnel. The author hae been

' favorable impressed with the interest shown by OEP and *he

progress it has slready made toward developing this kind of an

organization.
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VII, GOVERNMENT OWNED AND OFERATED FARMS

There are 700,000 to 800,000 hectares of land that were
foreign-owned prior to Tunisia's independence and are now under
the administration of the Office des Terres Domaniales (OTD).
The farms are menaged by production cooperatives (Union des
Coopératives de Production) or stete farms (Agro-Combinats).
There are also four or five government-owned farms under the
supervision of OEP,

Many of these farms have dairy herds which are often clas-
sed as a secondary enterprise to cereal crop production. The
author had the opportunity to visit 23 of those farms which
maintained herds of milking cows ranging from 18 to 180 nead.
The average herd size was Si cows.

The land on most all the farms visited appeared well-
guited for growing sbundant quantities of excellent forage.
Thus, the major resource needed for good milk production was
present. Yet, the average daily production per cow was only 7.1
liters. Managerent and employee incentive were the missing
factors. There appeared to be too much of a void between the
devision-makers and those who worked with the cows. With a few
exceptions, the same problems found on poorly managed private
farms were also prevalent on the OTD farms. These problems in-

clude poor quality forages, low levels of concentrates fed, re-

productive problems, low genetic level, confined housing and in-

adequate care of heifers.

The author feels especially critical toward the OTD ope~

rations because they have such a high potential that 1s not being

realized. They could not only make a significant contribution to

GEE R LA e e L




i
E
:
l.
,
i

& s e i A S e Sy o R e R e S R S B i Tt S oA R
i B e B e S R A T A B g ar i o RS R T e AR AR e e L e R 2 T T 7 s ik ik R x

EE
|
,L
|
|

kI )

the domestic milk supply but could be used to demonstrate good pro-
duction practices to the private farmers.

It is the suthor's understanding that vitally needed changes
are being made at this time in aessignme 2t of more highly trained
mansgers, decentralization of authority and profit sharing incent-
ives. Perhaps the past situation has been & natural transition pro-
cess that will eventually lead to a system of government farms that
will serve a valuable purpose in Tunisian agriculture.

To enhance the training program for those who will be respon-
sible for maneging dairy herds, it is recommended thet a selected
group of future herd managers be sent to the western region of the
U,5. to study the operétions involved in managing high production
herds. This experience would not only give them a better under-
standing of modern deiry technology but would provide them &n in-

centive to strive for higher production upon their return.




APPENOIX A

*
Relative Cost and Valve of Concentrate Ingredients
| (February, 1977)
¢ Ingredient C\ztgi’lig W Coﬁ{&.m‘ : MAD @ Cos’féll(?.mn :
. :Darley . 30 11,00 ¢ 30 T 353 :
: Beans ¢ .90 ¢ 1.00 90 . 20.2 kis :
v : Bran . 22 v 31 11,8 191 .
;Corn : Lo 1.04 38 ' 7.0 571 :
:Soybean Meal : 80 ¢ 3,00 % 80 37.0 216

Sample Rations 1or Milking Cows
’ A

B

¢
¢ Ingredient :Kg/Ton: UF : MAD : Cost ﬁKg/‘I‘om UF : MAD: Cost :
% e . m T L T
: Berley : oo :.b400: 3h.0:12.000ﬁ 360 :.360: 30.6:10.800 :
: Bran i 400 :.280: 1&6.0: 8.8005 4oo :.280: 1&60: 8.800:
:SOybea:. Meali pLTo) :.1ho: ‘5:;..8:13..200E 180 1.80 66.6:1h.hoo:
e e N el Te i s e a0
. o :30:-:-:3.90011I B et L
; CaCO, e s R e Y
;Total 1ooo ;.8202131.8_;36.630 1000 ;.Bao;1h3.2:38.630;
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APPENDIX B

Procedures Ccxmonly Followed in Selecting, Developing, esnd Using

Artificial Insemination (A.I.) Sires In The United States:

1. A computerized genetic analysis is made on approximately 3
million cows by USDA every four months. A 1ist of the upper 2 per-
cent of the registered cows is then sent to all 22 A.I. commercial
breeding centers.

2. The cows on this list are further screened and evaluated
by the A.I. personnel. The chosen cows are then mated to the high-
est genetic A.I, sires and the resulting mele offspring are brought
to the A.I. centers for progeny testing.

3. After breeding approximately 500 cows, each bull is put
aside for approximately 4O months until the performance of their
daughters is genetically evaluated by USDA,

4, The best 20 percent of the progeny tested bulls are retained
at the breeding center for further active service.

5. The 1ist of active service bulls, along with their genetic
index, is distributed by Extension Agents to all interested dairy
farmers every four months.

6. The dairy farmers individually select which A.I. bulls
are to be used in their herd. Connequently, a strong competitive
pressure is put on each A.I, center to have the highest genetic le-
vel represented in their bulls.

7. There are approximately 2,000 progeny tested A,I, bulls in
the U,S,

8. Some bulls will have as many as 100,000 offspring during
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MILKING BARN VITH FREE-STALLS FOR 25 COWS

: \f’ N i \Q? CODES

Milking barn

Milk storage
Concentrate storage
Holding pen

Return lane
Free-stalls

Feed bunk

Water tank

C

SIDE VIEW OF FREE-STALLS




DIMENSIONS TO CONSIDER FOR PLANNING DAIRY MILKING AND

APPENDIX C

Page 2

HOUSING FACILITIES FOR TUNISIAN HERDS OF 20 TO 70 COWS,

1. Stanchion 3arn for Milking the Cows

Ce

d.

=]

f.

Stall size for herds with cows weighing 550 kg.

Length from stenchion to gutter = 152 cm slope

per 12 cm length.

Width = 122 cm from center to center.

Stall size for herds with cows weighing 650 kg.

Length from stanchiou to gutter = 165 cm slope

per 12 cm length.

Width = 135 cm from center to center.
Manure gutter

Depth = 20 cm

Width = 4O em

lem

1l cm

Slope for liquid drainage = 1% or 1 cm per 1 meter.

Mangers for feeding concentrate to cows while milking:

Bottom width of trough = 60 cm

Front curb height = 25 cm

Back curb height = 18 cm.
Feed alley:
Width = 150 cm.
Service alley between gutter and wall:

Width = 165 cm.

Y
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g. Window space in milking barn for light and ventilation

per cow = 3,720 sq.cm or 1,5 sq. meters/2 cows or 1 sq. meter

per 20 sq. meters of floor space. Windows uniformally distri-
buted on both side walls,

2. Holding Pen

Floor area per cow = 1,6 -
Rail height = 1.5 m.

3. Free-stalls for Hcusing Cows

a. One stall should be provided for each cow.

b. Stall size:

For cows weighing 550 kg: 2
Length from head wall to outer edge of curb = 1,95 m
Width from center to center = 1,1 m.

For cows weighing 650 kg:

Length from head wall to outer edge of rear curb = 2.1 m
Width from center to center = 1,17 m.
c. Stall partitions:

a) Height = 1.2 m

b) Lowest partition pire or board should be 45 cm above

floor level

c) Slant rear post forward 60° to sllow cows easy move-

ment into stalls
o d) Stall floor:
Coarse gravel in bottom with dirt and sand in upper

15 cm. Straw may be added on top for insuiation.

v e e " o - s 8 T A 20 B PP
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e) Rear curb:

25 cm above paved lot to prevent menure from flowing

into stall during cleaning of lot.

f) Brisket pipe or shoulder ceble approx. 1.l m from rear

curb.

g) Allow et leest 1.85 m height for cows head clearance.

4, Loafing and Forage Feeding Paved Floor Area

a. 9 8q. m per cow
b. 3% slope away from milking barn.

5. Forage Feeding Bunk (hay, silsge or green chop)

a. 70 cm feeding space per cow
b. Height of curb at cow's throat = 60 cm
c. Height of back curb at least 75 cm snd sloped outward

d. Inside bottom width of forage bunk at least 50 cm.

6. Maternity Pens

a. Number pens determined by herd size:

No. Pens No. Cows
i 4 < 20
2 20 - 50
3 51--100

b. Dimensions: 10.7 sq.m/pen; min. single dimension = 2.7 m
c. Height of partitions separating multiple pens: 1.3 m

d, Width of gates: 1.3 m.




APPENDIX D

Proposed Organizational Plan for Transferring Technology to Dairy Farmers

Ministry of Agriculture

\
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APPENDIX D (con't) page 2

Functions of Personnel Designated ¥ on Preceeding Page
1. Program Coordinstor for Agents:

a., Selection and Placement of Extension Agents

b. Coordinate in-service Training Programs

c. Assist in Program Planning and Development

d. Progrem Evaluation

e, Teaching Methods and Materials

2. Dairy Production Leader:
a. Give leadership to overall Dairy Production Progrem
b. Cooperate with other Section Leaders i.e. beef, econo-
mics and forage sections

c. Coordinate activities of specialized dairy assistants

3. Genetics and Reproduction Specilslist

a, Artificiasl Insemination:
(1) Sire selection
(2) Semen processing and distribution
(3) Insemination service
(4) Progeny testing of A.I, sires
(5) Promotion of A.I. service

b. Natural service:
(1) Sire selection

" (2) Placement of bulls on farms
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5 APPENDIX D (con't)

¢, Bred Heifers:
(1) Selection of heifer calves
(2) Raising heifers

(3) Placement of heifers on farms

8
4, Dairy Records Specialist:
‘ a. Gathering herd input date
b. Computer processing
c. Summerizetion and Analysis of records
d. Helping Farmers understand records
e. Promotion of records to more dairymen
; 5. Nutrition and Management Specialist:
a. Feeding
“ b. Buildings and equipment plenning

c. Calf rasising

d. Health and sanitation.
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