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Foreword

The work plan of the ACSAD -IFAD Cereél Development Project in-
cluded, inter alia, the carrying out of analytical studies for
the eccnomics of the production of wheat and barley in the Pro-~
ject participating countries, namely Morocco, Algeria , Jordam
and Syria with the aim to determine the capabilities of these
countries and find ways to improve their production qualitati-

vely and quantitatively .

After collecting the available data and diagrams the Project
administration and the ACSAD secticn of statistics have prepa-—
red this analytical study for Algeria . The study has been

carried out by the following experts

- Dr. Farid Al-Malki, Head of the Section of Statis~—
' tics , ACSAD
- Dr. Khaled Al-Najjar, Head of the Section of Agro-

economy, Faculty of Agricultu-
re, University of Aleppo
— Dr. Mohamed Zafer Muhabbak, Vice—Dean of Faculty of Econo-

my, University of Aleppo .

ACSAD and the Project Administration wish to thank these experts

and everyone participated in the preparation and production of

the study .

Dr. Mohamed EL-KHASH
Director General

ACSAD
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INTRODUCTION:

In spite of the relative development which took place in
various national economic sectors im Algeria through the
implementation of the economic and social development

plans as from 1967 it appears that local food products

has failed to keep pace with increased demands for these
products . This situation could be due to some major cau—
ses such as the growth of population at high rates (3.237%
p.a.) and the rise of the average per capita income of

the Gross Domestic Product which reached 3.2%7 p.a. noting
that agricultural production grew at a rate of 2.3%7 p.a.(l)
This situation has created a big food gap and this in turn
caused a decrease in the per capita share of local food pro-
ducts and led to the increase of imported food products wi-
ch amounted to some US3$ 1816.09 million 47.5% of which were
related to cereals (57.27 for wheat and barley)

The above data indicate that Algeria is facing nowadays a
real challenge which may affect its food security . There-
fore, it is of maximum importance to concentrate all efforts
with the aim to limit the food gap . In order to bridge the
food gap it is necessary to take all measures that would
provide opportunities for increasing local production of
agricultural preducts in general and food products in parti-~

cular . This could be achieved through the horizontal or

(1) Arab Organization for Agricultural Development, Annual
Book for Agricultural Statistiecs, Volume 4, Khartoum,
1984, P. 51 and 422

- Arab Organization for Agricultural Development, Arab

Agricultural Policies, 5th Part, Khartoum, 1983, P, 7



Ry

EET T T

vertical intensification of crop production .

Exports of oil and oil products provide Algeria with mo-—
mentum to exploit all available human and agricultural re-
sources and maintain high growth rates in agricultural
production . Algeria should take quick action with the ob-
jective of bridging the food gap and acheiving the food
security which constitutes one of the main strategies in
the question of regional and national security . Speciali-
zed studies and research are important aspects for agricul-
tural development because solutions for agricultural prob-
lems could be offered through these studies and research .
This study will deal mainly with one aspect of the food
gap in Algeria, i.e. wheat and barley . The study includes

4 major parts :

Part 1:

It includes an analytical review of the main features of
agricultural sector . This review deals with the status of
agriculture in the national econcmy and its role in achie-
ving food security . It also deals with the present situa-
tion of agricultural resources, production inputs, crop

structure and management of agricultural holdings .

Part 2:

It includes an analytical study of the development of wheat
and barley (area, production and productivity) . It highli—.
ghts the deviations and problems facing these two crops and

the possible solutions .

wm-ﬂq ' . . o - '—--u.—qu-uqu»;”-u F Co el e - bt e - R o
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Part 3:

It includes an analytical study of rainfall, rain fluctua-
tion and rainfall cycle noting that rainfall is an impor-
tant factor affecting rainfed agriculture which dominates

most of wheat and barlev areas

Part 4:

It includes a study of the main factors affecting produc-

tion of wheat and barley
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Partc 1:

Main Features of Agricultural Sector:

Algeria is rich in various economic resources such as oil ,
gas and different metals . The country is also rich in agri-
cultural resources . The combination of economic resources
and agricultural resources provides Algeria with potentials
and capabilities that allow the country to launch an over—
all economic and social development provided that these ve-

sources are utilized in an optimum way .
The economic importance of the Algerian agricultural sector
along with its main features can be highlighted through the

following :

Agricultural Status in the Natiocnal Economy:

The Relative Importance of the Agricultural Sector in the

National Economy:

The developing countries are characterized by the dominance

of agricultural sector over other sectors in the national
economy . Some developing countries deviate from this feature
where one can find that non agricultural economic sectors are
dominant . The latter situation applies on the Algerian natio-
nal economy where the industrial sector is dominant . Table 1
shows the relative importance of some sectors in gross domes=-

tic product .,

Table 1 shows that the gross domestic product increased during
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1969-1980 from 38635.3 million Algerian Dinars in 1969 to
78142.3 million Algerian Dinars in 1980 . Various economic
sectors countributed to this increase (6.6%7 for agriculture,
56.7 for industry and 21.4 for services). Table (1) shows
also that while there was an increase in the relative im-
portance of income generated from the industrial sector
there was a decline in the relative importance of income
generated from agricultural sector . This phenomenon is an
evidence of the marginal effect of the agricultural sector
and the great obstacles which impede its development . A
comparison of the income generated from different economic
sectors in 1980 and 1969 shows an increase of 2127 in the

services sector and 1487 in the agricultural sector .

We conclude that there is a great need to improve the agri-
cultural sector in Algeria which is associated directly
with the question of food security and which plays an impor-

tant role in the development of the national economy .
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Investment Expenditure in Agricultural Sector:

Investment in agricultural sector in Algeria in the deve-
lopment plans was far below the level required to be attai-
ned by agriculture in the national economy . The data (1)
indicate a decline in the rate of the investment allocations
for agricultural sector compared with the total national in-
vestment éllocations . The rate of investment in the agricul-
tural sector was 26% of the total national investments during
the 3 year plan . It decreased to 147 during the lst 4 year
plan (1970-1974) and to 117 during the 2nd 4 year plan (1974-

1977) and reached 5.7% during the 5 year plan

The above indicators show that there was a lack of concen-
tration on the agricultural sector in economic planning pro-
cess . They show also that all development efforts were con-
centrated on other sectors, particularly the industrial sec-—
tor . This situation led to a decrease in the agricultural
productivity and this in turn resulted in a continuous defi-
cit in the agricultural balance of trade and the aggravation

of the food dependency .

Indicators of Food Security:

The Relative Importance of Exports and Imports in Foreign

Trade:

It is known that foreign trade is the most important aspect

(1) National Bureau for Statistics, Internal Migrationm, Alge-

ria, 1984, P. 21



of the national economy in every country . Teotal exports
and imports reflect clearly the status of foreign trade
and indicate whether the general economic foundation is

strong or weak .

The importance of foreign trade (exports + imports) in
agricultural commodities compared to other commodities
is due to the vital role played by agricultural commodi-
ties in general and food commodities in particular in the

question of food security .

The general economy of Algeria is characterized by its
strong connection with the foreign trade, especially with
the agricultural commodities . Table (2) shows the relati-
ve importance of the agricultural exports and imports in

the foreign trade .

Table (2) shows that the value of the total imports exceed- |
ed that of the total exports during 1971 and 1975 . Thus a
marked deficit occured in the balance of trade in these
years while there was a surplus in the balance of trade in
1982 due to oil exports . Regarding agricultural exports in
foreign trade it appears that the value of agricultural ex-— :
ports increased markedly in 1975 compared to 1971 but it é
decreased in 1982 to a level lower than that of 1971 . This

is probably due to increased demand for agricultural commo-—

dities in general and food commodities in particular as a

result of the rise in the number of population, the improve-

ment of the per capita income and the slow-down of growth

rates in agricultural production .
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The agricultural imports expericnced an upward trend which
reached its climax in 1975 . The value of the agricultural
imports constituted a great percentage of the value of the
total imports where it amounted to 52.15% in 1971, 54.7737
in 1975 and 24,317 in 1982 . In spite of the decline in

the percentage of the value of agricultural imports in 1982
compared to the previous periods the value of agricultural

imports remained high (US$ 2612.38 million) .

Table (2) shows some important indicators of the situation

of agricultural exports and imports .

A relative decline in the value of agricultural exports of
the total exports in a downward trend during the study pe-

riods .

A relative decline in the coverage of the valuc of total

imports from agricultural exports in a downward trend .

A relative decline tn the coverage of the value of agricul-

tural imports from the value of agricultural exports .

These indicators show that the agricultural activity has
lost its absolute and relative importance in the contribu-
tion to foreign trade . The figures and percentages indica-
te that the value of agricultural imports are covered from
the value of exports of other ecconomic sectors as the case
in 1982 when there was a surplus in the balance of trade or

when the value of agricultural imports increased the deficit
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in the balance of trade as the case im 1971 and 1975 . Finally,
we can draw a conclusion that agricultural development in Alge=~
ria did not make good progress and it failed to keep pace with

the development experienced by other economic sectors, notably

the industrial sector .

Food Balance of Trade:

Algeria depends greatly on the outside world to provide food
commodities for its population . The figures show a decline

in the value of exports and a rise in the value of imports of
food commodities and this place the food balance of trade in

a continuous deficit . Table (3) shows the development of the
value of food exports and imports . Table (3) shows that the
value of food exports followed a deownward trend during 1970 -
1983 while the value of food imports followed an upward trend
during the same period and this situation maintained the de-
ficit in the food balance of trade with the exception of 1970 .
The average deficit in the food balance of trade during 1970 -
1979 amounted to AD 2264 million . It increased to AD 8211
million during 1980-1983 ., The negative figures in the food
balance of trade during the study period reflects the extent
of dependency by Algerian economy on the foreign trade in or-
der to secure the food commodities . It also refelcts the ina-
bility of the productivity of agricultural sector to meet the
local demand for food products . The average growth of the
food imports by 6% p.a., the slow growth of agricultural pro-
duction by 2% p.a. and the population growth at an average of
3.27 p.a. all these indicators make the situation of the Al-
gerian economy unsatisfactory noting that other non agricul-

tural sectors are making good progress
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We also come to another conclusion that the Algerian food
economy is dependent on foreign countries in a way that
cause great concern ., 1t was estimated that every 2 of 3

(1)

calories consumed in Algeria were imported from other
countries (1981) . Undoubtedly, this situation is a great
disadvantage to the Algerian economy . Therefore, it is of
maximum importance to limit the food dependency which is
considered as one of the strategic weapons in the modern

history

In order to get rid of the food dependency it is necessary
to improve the agricultural sector and intensify food crops
in particular and agricultural crops in general in the fra-

mework of a planned agricultural development .

1.2.3 The Relative Tmportance of the Food Imports:

The food imports have a big share in the agricultural imports.

This means that an important part of the albocations for agri-
cultural imports is directed towards direct consumption .

This situation deplete the available capabilities to import in-
puts necessary for agricultural development in particular and

social and economic development in general .

Table (4) shows that percentage of the value of food imports to
the total value of agricultural imports increased from 28.1% in
1971 to 34.27 in 1975 and to 73.78% in 1982 . Table (4) shows

also that the percentage of the value of cereal imports to the

(1) National Bureau for Statistics, Internal Migration, Algeria
1984, P. 10
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1.3

1.3.1

value of focd imports increased from 32.2% in 1971 to 36.3%

in 1975 and to 44.737 1n 1982

Wheat is considered as one of the main components of the food
imports . The percentage of wheat imports to food imports was
28.92% in 1971 . Tt dropped to 287 in 1975 and to 21.21% in
1982 . The decline in the relative importance of the value

of wheat imports during the study period was mainly due to

the increase in the wheat flour imports . Flour imports in Al-
geria amounted to 750 thousand tons in 1981 and 932.32 thous-
and tons in 1982

Finally, it should be noted that wheat imports constituted
most of the cereal imports . The percentage of the value of
wheat imports to cereal imports was 89.827 in 1971 . It drop-
ped to 77.1%Z in 1975 and to 47.427 in 1982 . Now again the
decline in the relative importance of wheat is attributed to

the increase of wheat flour imports .

Regarding the value of barley imports data indicate that it

increased from US$ 51 million during 1979-1981 to US$ 84.42
million in 1982 . It constituted 4.4% of the value of food

imports and 9.8% of the value of cereal imports (1982)

~Agricultural Resources and Production Inputs:

Agricultural Land Resources:

(1)

The area of Algeria is 238.174 million hectares of which

1} According to 1982 census



[T Yoo

.—16_

7.5081 million hectares are cultivable, i.e. about 3.15 of

the total area of Algeria . The cultivable area is used as

follows :

3.5491 million hectares for rainfed cultivation, i.e. about

47.3%2 of the total cultivable area .

0.324 million hectares for irrigated cultivation, i.e. about

4.3% of the total cultivable area .

1.6176 million hectares are left fallow, i.e. about 48.47 of

the total cultivable area .

The area of fallow lands fluctuates from year to another accor~

ding to the trends of the agricultural seasons .

The area of rangelands is about 31.5984 million hectares, and
the area of forests is 4.384 million hectares, i.e. about 13.37
and 1.8% of the total area of Algeria respectively (1982). The

desert covers about 83% of the total area of the country .

1.3.2 Water Resources:

Water resources in Algeria include rainfall, groundwater and

surface water :

Rainfall:

Rainfall occurs in Algeria from September through June . Rain-
fall averages differ from one area to another . Algeria can be

divided into the following areas

T A AR e S 4 - 1
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The coastal area : It receives about 700 mm. of rainfall
annually . This area covers the whole Algerian coast with

a width of 80-160 km .

The area of plains : It receives 500-700 mm.
The area of plateaux : It receives 300-500mm.
The area of steppes: It receives 100-150 mm .

The area of desert: It receives less than 100 mm. of an-

nual rainfall

The amount of rainfall is estimated at about 65 billion(l)

m- p.a. . Other estimates refer to about 10C billion m3

p.a. .
Groundwater:

Groundwater is considered as one of the most important wa-
ter resources needed for agricultural, industrial and human
utilization . There are huge groundwater bodies in Algeria
the most of which are in Sidi Belabbas and Al-Matyjah plain
The water capacity exploited from groundwater is estimated
at about 1.7 billicen m3 .The potentials of the availabile
groundwater are much higher and therefore efforts are being
made to increase the amout of water capacity exploited from

these resources

(1) Arab Agricultural Policies , P, 63-65
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Surface Water:

Surface water includes rivers, wadies and dams . The average
annual yield of the river Al-Shalf amounts to 60 million m3

while that of the river Mina amounts to 70 miliion m3

There is a number of wadies scattered throughout Algeria .
Water resources for these wadies come from springs and rains .
Al-Abyad is the most important wadi with an average yield of
200-800 m3 per second , wadi Fussah with 80 km3 per year and
wadi Al-Hamam with 100 million m3 per year . There are many
dams in Algeria . The total storage capacity of these dams

is estimated at about 1025 million m3 which are used to ir-
rigated 32.4 thousand hectares of agricultural lands and this
means that great irrigation potentials behind the dams are not

used as required due to insufficient irrigation networks .

Human Resources

The total population of Algeria in 1982 was estimated at ab-
out 20.226 million of which 9.552 million live in rural areas,

i.e. about 47.22% of the population .

It is important to note that the percentage of people who are

within(l) the labour age is 46% of the total population while

(2)

that of those who are outside the labour age is 542

{1) Including people aged 15-60 years .

(2) Including people aged less than 15 years and more than 60

years .

T ] = SR - -
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The Algerian total labour force amounts to 3.422 million,
i.e. about 172 of the total population. 960 thousand are
in the agricultural labour force, 1i.e. about 287 of the

total labour force of the country .

These figures demonstrate that the Algerian agricultural
labour force bears a heavy responsibility because one agri-
cultural labourer should produce agricultural and food pro-
ducts to meet his own requirements as well as those of 21
other persons . The achievement of self-sufficiency in agri-
cultural and food products is dependent on the efficiency of
the agricultural development which faces a great chalienge
represented in the migration of people from rural to urban

(L

areas and the decline in the agricultural labour force

3.4 The Present Situation of the Main Agricultural Production

Inguts:

There 1s a marked development in the local production and
use of agricultural inputs . However, this development is
still far below the level required . The following is a

short idea about the development of the main agriucultural

production inputs

— The number of agricultural tractors increased from 43640
in 1980 to 63071 in 1982, i.e. at an average ilncrease of 144%.

The number of harvesters increased from 5660 in 1980 to 7162

(1) National Bureau for Statistics, Internal Migration, Algeria,

1984, P, 6
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in 1982, i.e. at an average increase of 126Z . In spite
of this development the share of one tractor of the cul-
tivable land is still high (119 ha for each tractor in
1982) . It should be noted that mechanization is being
used fully by the state farms and the cooperative farms
while draft animals are being greatly used by the private

sector .

- The production of nitrogen and phosphate fertilizers
increased from 54.6 thousand tons in 1980 to 99 thousand
tons, i.e. at an average increase of 181%Z . However, the
share of one hectare of fertilizers was lower than the re-
quired level . It averaged 12.5 kg/ha of nitrogen, 19kg/ha
of phosphorus and about 16kg/ha of potash (rainfed and ir-
rigated area, 1982) . The quantitiy of fertilizers consu-
med was estimated at about 10Z of the requirements for the

cropped area .

~ The agricultural local loan (in kind and cash) increased_
from US$ 469 million in 1980 to US$ 494.5 million in 1982,
i.e. at an average increase of 57 . The percentage of

loans in kind amounted to 58.3% and 73% of the total loans

in 1980 and 1982 respectively . It should be noted that the
agricultural loans in 1980 were composed of 127 for plant
production, 4% for livestock production and 847 for both .

In 1982 they were composed of 9.7% for plant production, 2.7%

for livestock production and 87.67% for both ,

- The use of improved seeds and pesticides is still far
below the required level . In spite of the lack of data con-

cerning the use of these agricultural inputs one can estimate

T
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that about one third of seeds distributed to farmers comes
from unknown and low yielding varieties . The use of pesti-
cides is limited to some agricultural crops, vegetables and

fruit trees

Crop Structure and Management of Agriculrural Holdings:

The competition between plant crops for agricultural area
differs from one year to another due to the effects of agri-
cultural pelicies and natural conditions . Table {5) shows
the relative importance of various agricultural crops and

their competition for agricultural area

Table (5) shows that the area planted with cereals ranked
first . It averaged 64.27 of the total cropped area during
1981-1982 . Wheat occupied an average of 41% of the total
cropped area . Wheat occupied 647 of the cereal area and
417 of the total cropped area . Barley occupied 31,27 of
the cereal area and 207 of the total cropped area . Other
cereal crops {rice, cat, corn, etc.) occupled only 3.27 of
the total cropped area . Fruit trees occupled 26.5% of the
total cropped area . It should be noted that other crops
(o1l seed crops) included with fruit trees in table 5 occu-
pied only 5.3 thousand hectares . Legumes occupied 2.5% of
the total cropped area, tubers 1.8%Z, vegetables 3.7% and

forages 1,37 .

The management of agricultural holdings is controlled by
three sectors, viz. the socialist sector, the agricultural
revelution sector and the private sector . The cropped area

differs from one sector to another . The management of the
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agricultural heldings is characterized by the following :

- The private sector dominates over about 50Z of the to-
tal cereal area . It also dominates over more than 507 of

the area planted with vegetables .

- The socialist sector dominates over 507 of the area
planted with legumes . Tt also dominates over more than 507
of the area planted with industrial crops and more than 507
of the area planted with fruit trees . However, this percen—
tage 1s now decreasing due to the expansion of fruit trees

cultivation by the private sector .

— The agricultural revolution sector ranks third after the

other two sectors .

- The private sector dominates over the livestock and poul-
try wealth . The role of the other two sectors in this field

is very limited .
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2. The Situation of Wheat and Barley Production :

This part will analyze the development of the area planted
with wheat (durum wheat and bread wheat) and barley,the le-
vel of production and the productivity of these two crops
with the aim to identify the main trends of the productien
and the fluctuations and deviations in these trends as well
as the factors affecting the level of production . It will
deal with each crop separately depending on the methods of

the descriptive and quantitative analysis .

Wheat Crop

2.1 Area Planted with Wheat:

2.1.1 Development of Area Planted with Durum Wheat:

Table (6) shows that the area planted with durum wheat du-—-
ring 1970-1980 averaged 1444.76 thousand hectares . It ran-
ged from a low of 1233.8 thousand hectares in 1977-78 to a
high of 1651.7 thousand hectares in 1971-72 . It appears
that the area planted with durum wheat fluctuated from one
year to another (the standard deviation reached 136.33 thou-
sand hectares and the variation coefficient amounted to
97) . An equation for general trend shows the annual changes

in areas planted with durum wheat (table 7)

Table 7:
Equation R R2 T test
$n = 1606.73 - 29.53 Xn -0.65 0.42 =-2.45 5%=2.306

(12.02) _ 17=3.335

[EREN A ] E TR R

- " [ 1 . . P .. ..-Wu..q N A T e L T L T TR T T Y




_25..

Where Yn = egtimated area of durum wheat in 1000 ha p.a.(n)

Xn Years (1, 2, ,...15)

TABLE 6: AREA, PRODUCTION AND PRODUCTIVITY OF DURUM WHEAT IN ALGERIA

Cropping Area Production Productivity
Season (1000 ha) (1000 t.) (kg / ha)
1969/70 1563.7 914 584
1970/71 1381.9 794 574
1971/72 1651.7 G11.9 552
1972/73 1541.0 698.5 453
1973/74 1413.2 630.9 446
1974/75 1483 .4 1181.0 796
1975/76 1560.2 1035.6 664
1976/77 1301.7 573.3 440
1977/78 1233.8 702.4 569
1978/79 1317.0 707.8 537
1979/80 - 926.5 -
Mean 1444.76 825.08 561.50
Standard

Deviation 136.33 185.37 108,92

Variation
Coefficient 97 227 197
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The estimates of the above equation shows that its regres-
sion coefficient was negative and significant . This means
that the area planted with durum wheat decreased during the
study period at an annual rate of 29.53 thousand hectares,
i.e. about 2% of the average of area planted with durum
wheat which amounted to about 1444.76 thousand hectares .

Plot (1) shows the general trend of the arca planted with

durum wheat .

Development of the.Area Planted with Bread Wheat:

Table (8) shows that the area planted with bread wheat
averaged 726 thousand hectares during 1970-1980 , It ran-
ged from a low of 605.2 thousand hectares in 1976/77 to a
high of 819.3 thousand hectares in 1971/72 .

It appears that the area planted with bread wheat during
the study period fluctuated from one year to another (the
standard deviation amounted to 77.63 thousand hectares

and the variation coefficient reached 10%). It should

be noted that fluctuations in area planted with bread wheat
are greatly similar to those in areas planted with durum
wheat noting that the -variation coefficient . for both
areas was almost the same during the study period . An
equation for the generai trend of the area planted with

bread wheat shows the changes in this area during the stu-

dy period

R - Mty 1 Vo e v
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TABLE 8: AREA, PRODUCTION AND PRODUCTIVITY OF BREAD WHEAT TN ALGERIA

Cropping Area Production Productivity
Season (1000 ha) (1000 t.) {kg / ha)
1969/70 743.2 520.5 700
1970/71 766.1 523.4 683
1971/72 819.3 743.9 908
1972/73 805.8 459.5 570
1973/74 787.7 460.1 584
1974775 739.3 666.7 902
1975/76 734.9 594.0 808
1976/77 605.2 253.8 419
1977/78 630.6 380.5 603
1978/79 628.5 372.6 593
1979/80 -—- 584.9 -
Mean 726.06 505.44 677
Standard

Deviation 77.63 140.82 156.67
Variation

Coefficient 10% 28% 237
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TABLE 9:

Equation R R2 T test

A

¥n=836.5 - 20.1 Xn -0.78 0.61 -3.56 5%=2.306

(5.64) 17=3.355

A -

Where Yn = Estimated bread wheat area (1000 ha) p.a. (n)
Xn = Years of study (1, 2, ...... 15) .

The estimates of the above equation show that its regression
coefficient was negative and significant . This means that
the area planted with bread wheat decreased at a rate of 20.1
thousand hectares annually during the study period, i.e. ab-
out 2.76%Z of the mean of the area planted with bread wheat
which amounted to 726 thousand hectares . Plot (2) shows

the general trend of area planted with bread wheat

Development of Area Planted with Wheat :

The area planted with wheat in Algeria during 1970-82 (table
10) averaged 2093.2 thousand hectares ., It ranged from a low
of 1638 thousand hectares in 1981-82 to a high of 2471.2 thou-
sand hectares in 1971/72 . It appears that the area planted
with wheat fluctuated from one year to another and this was
due to the rainfed conditions prevailing in wheat areas . By
calculating the range of scattering in the area planted with
wheat during the study period we find that the standard devia-
tion amounted to 245.2 thousand hectares and the variation

coefficient reached 11.77 .
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TABLE 10: AREA, PRODUCTION AND PRODUCTIVITY OF WHEAT IN ALGERIA

Year Area Production Productivity
(1000 ha) (1000 ) (kg / ha)
1969/70 2306.9 1434.5 622
1970/71 2148.1 1317 .4 613
1971/72 2471.2 1655.8 670
1972/73 2346.9 1158.1 493
1973/74 2200.9 1091.1 496
1974775 22228 1847 .8 831
1975/76 2295.1 1629.7 710
1976/77 1906.9 827.1 434
1977/78 1864.5 1083.0 581
1978/79 1945.5 1080.4 555
1979/80 2051.3 1511.5 737
1980/81 1813.2 1218.4 672
1981/82 1638.0 977.0 596
Mean 2093.2 1294.75 616.15
Standard
Deviation 245.2 301.64 109.46
Variation

Coefficient 11.7% 237 187
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The equation for the general trend of area planted with

wheat shows the annual change which occurred in this area

Table 11:

Equation R R2 T test

M

¥n = 2460.7 -~ 52.5 Xn -0.83 0.69 -5.02 57=2.201

(l10.5) 1Z=3.106

A
Where Yn = Area planted with wheat p.a. (1000 ha) (n)

in = Years of study period (1, 2, ....13)

The regression coefficient of the above equation is negative
and significant at 1% level . This means that the area plan-
ted with wheat decreased at a rate of 52.5 thousand hectares
annually, i.e. about 2.5%7 of the average area planted with
wheat which amounted to about 2093.2 thousand hectares . Plot

(3) shows the general trend of the area planted with wheat .

Effect of Wheat Prices on Area Planted with Wheat:

The economic factors affect the area planted with wheat and
dertmine the net farm income (total income - total costs) .
This economic indicator is one of the main factors which con-
tribute to the expansion or decrease of area planted with agri-
cultural crops in general and crops competing for agricultural
area (such as wheat and barley)} in particular . In Algeria ,
the government predetermines wheat prices prior to planting .
This policy affect the area planted with wheat during the crop-
ping season . It may also produce a positive or negative ef-

fect on this area during the coming season . Because of the

- W - s ——wwu..,. b e e e ] o AR 1 6L



1754,

1600

1500

LERtLE

1300

¥ 200+

1700

100G

_31_

I - T

Plot 1: General Trend of Area Planted
with Durum Wheat (1000ha)

26004

2400

2100

104040

1800

1600-

T T Y
1370 1975 1380

Plot 2: General Trend of Area Planted
with Bread Wheat (1000 ha)

T T r
1370 1975 1980

Plot 3 : General Trend of Areca Planted
with Wheat (1000 ha)

1982



ek bk

..32_

lack of data concerning the farm net income for unit area
planted with wheat or for competing crops the wheat farm

price considered as an economic indicator to determine its
effect on changes in areas planted with wheat . Table (12)
shows the relationship between wheat farm prices and areas

planted with wheat during 1974/75 - 1981/82

TABLE 12:
Equation R R2 T test
Yo = 2671.1 - 7.1 ¥n ~0.82  0.67 3.h4  57=2.447
(2.04) 17=3.707
Where Yn = Area planted with wheat p.a (1000 ha) (n)
Xn = Farm price for one Knatar of wheat in Algerian

Dinars for years of study (1, 2, ...8)

The results of the above equation show that :

- There is a strong and reverse correlation between area
planted with wheat and wheat farm prices . (Correlation coef-~

ficient amounted to (-0.82) .

- The area planted with wheat decreased at a rate of 7.1
thousand hectares annually . This decrease is significant at

5% level

- The farm prices of a wheat kantar during the study period
contributed greatly to the decrease in the area planted with
wheat (R2 amounted to 67%) . This means that decrease in

area planted with wheat is 67% due to the prevailing farm
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prices while the remaining 337 were duc to other factors

not included in the analysis of the estimated equation

The existence of such a reverse relationship between wheat
farm prices and area planted with wheat requires that the
pricing policy for this important and strategic crop should
be reconsidered and that wheat prices should be linked with
the cost of production . The adoption of such measures is
necessary in order to halt the decrease in area planted wi-
th wheat and allow wheat growers to acquire the requirements
needed to improve the level of production in the unit area
Undoubtedly, the net income received by farmers and the le-
vel of loans {cash and in kind), taxes and incentives all
these play an important role in the adeoption of the above

measures

2,2.1 Development of Durum Wheat Productivity per Hectare:

Table {6} shows that productivity per hectare of durum wheat
was low in all the years of study . It averaged 561.5 kg/ha

It ranged from a low of 440kg/ha in 1976/77 to a high of 796
kg/ha in 1974/75 . It appears that wheat productivity fluc=-
tuated sharply from one year tce another . (The variation coef-
ficient reached 197 while the standard deviation amounted to

108.9 kg/ha)

An equation for the general trend of durum wheat productivity
per hectare shows the changes which cccurred annually in this

productivity (table 13)

TABLE 13:

Equation R R2 T test
¥n = 563.5 - 0.001 Xn  -0.02 0.0004 0.008 57=2.306
(0.12) 17=3.355
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P
Where Yn

Xn

Durum wheat productivity per hectare (in kg){(m)

Years of study (1, 2, ...10)

1]

It appears that the regression coefficient of the above
equation is negative and insignificant . This means that the
annual changes which occurred in wheat productivity were
not significant . Plot (4) shows the general trend of durum

wheat productivity per hectare .

2.2.2 Development of Bread Wheat Productivity per Hectare:

Table (8) shows the bread wheat productivity per hectare du-
ring 1970-80 . It appears that this productivity was not bet-
ter than that of the durum wheat . It averaged 677 kg/ha and
ranged from a low of 419 kg/ha in 1976-77 to a high of 908
kg/ha in 1971/72 . It appears also that bread wheat producti-
vity per hectare fluctuated sharply from one year to another.,
(The variation coefficient reached 23%) . We conclude that
fluctuations in bread wheat productivity per hectare are grea-
ter than those in durum wheat productivity during the study
period .

An equation for the general trend of bread wheat productivity
per hectare shows the annual changes which occurred in this

productivity (table 14)

TABLE 14;:

Equation R R2 T test

A

Yn = 774.7 — Q.18 Xn -0.34 0.11 1.06 5% = 2.306
(0.17) 1%Z = 3.355

Where ¥n = Estimated bread wheat productivity kg/ha/year (n)
Years of study (1, 2, .....15) .

1

Xn
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It appears that the regression coefficient of the equa-
tion is negative and not significant . This means that

the changes which cccurred in the bread wheat producti-
vity during the study period were not significant . Plot
(5) shows the general trend of bread wheat productivi-

ty per hectare .

Development of Wheat Productivity per Hectare

Wheat productivity per hectare was very low during the
years of study {table 10) . It ranged from a high of 831
kg/ha in 1974/75 to a low of 434 kg/ha in 1976/77 . There-
fore, Algeria is considered as having low wheat producti-
vity just like the other countries in the Arab Maghreb(l).
Moreover, this productivity fluctuates sharply from one
year to another . (Standard deviation = 109 kg/ha and va-
riation ceoefficient = 18%) . All possible measures should
be taken in order to increase and stabilize wheat producti-
vity . This can be achieved through the adoption of modern
practices such as the replacement of low yielding local va-
rieties with improved varieties which are adapted to local

conditions, the use of fertilizers etc

An equation for the general trend shows the changes which
occurred in wheat productivity per hectare during the stu-

dy period (table 15)

(1) The average wheat productivity per hectare in Libya is
380 kg/ha, Tunisia 680 kg/ha, Morocco 900 kg/ha and Al-
geria blb kg/ha
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TABLE 15:
Equation R R2 T test
¥n = 602 + 2.01 Xn 0.07 0.0049 0.25 5% = 2.201
(8) 17 = 3.106
.
Where Yn = Estimated wheat productivity kg/ha/year (n) .
¥Xn = Years of study (1, 2, ....13) .

It appears that the regression coefficient of the above equa-
tion is positive and not significant . This means that the
changes in the wheat productivity from one year to another are
not significant . Plot (6) shows the general trend of wheat

productivity per hectare

Wheat Production:

Development of Durum Wheat Production:

Table (6) shows that durum wheat preoduction during 1970-1980
averaged 825.08 thousand tons . It ranged from a low of 573.3
thousand tons in 1976-77 to a high of 1181.0 thousand tons in
1974/75 . 1t appears also that durum wheat production fluctua-
ted sharply from one year to another {(standard deviation =
185.3 thousand tons and variation coefficient = 22%Z) . The fluc-
tuations in the durum wheat production in the study period are
greater that those in the area planted with durum wheat by two
and a half folds . Undoubtedly, there is a great need to cope
with this serious situation in order to increase and stabilize
wheat production . The adoption of improved cultural practices
such as the introduction of high yielding varieties which are

adopted to local conditiens would be the best solutien . An
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equation for the general trend shows the annual changes

in durum wheat production (table 16} .

Table 16:

Equation R R2 T test

N

Yn = 866.3 - 6.9 Xn -0.12 0,014 0.37 57=2.262

(18.5) 17=3.250

A
Where Yn = Estimated durum wheat production (1000 t/year)

(n)
Xn = Years of study (1, 2, ....11) .

It appears that the regression coefficient of the above
equation is negative and not significant . This means that
the annual changes in durum wheat production are not signi-
ficant . Plot (7) shows the general trend of durum wheat

production .

Development of Bread Wheat Production :

Table (8) shows that bread wheat production during 1970-80
averaged 505.44 thousand tons. It ranged from a low of 253.8
thousand tons in 1976/77 to a high of 743.9 thousand tons in
1971/72 . It shows also that bread wheat production fluctua-
ted sharply from one year to another (standard deviation =
140,8 thousand tons and variation coefficient = 28%) . The
fluctuations in bread wheat production were greater than
those in area planted with bread wheat by three folds ., These
indicators stress the need to take all possible measures to
increase and stabilize production of durum and bread wheats .

An equation for the general trend shows the changes occurred
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in local wheat production during the study period (table

(17) .

TABLE 17:
Equation R R2 T test
Yn = 657.95 - 24 ¥Xn  -0.56 ©0.31 2.04  5%=2.262

(11.7) 17=3.25

Where Yn = Estimated bread wheat production (1000t/year)(n).
Xn = Years of study (1, 2, ...11) .

It appears that the regression coefficient of the above equa-
tion is negative and significant . This means that there was

a decrease in bread wheat production at an average of 24 thou-
sand tons annually, i.e. about 4.6%Z of the mean of bread pro-
duction which amounted to 505.44 thousand hectares during the
study period . Plot (8) shows the general trend of bread wheat

production . i

Development of Wheat Production:

Table 10 shows that wheat production during 1970-82 averaged

1294.75 thousand tons . It ranged from a low of 827.1 thousand

tons in 1976/77 to a high of 1847.8 thousand tons in 1974/75.

It appears that fluctuations in wheat production were greater

than those in area planted with wheat by one fold . This si-

tuation was due to the rainfed conditions prevailing on wheat é
cultivation in Algeria . It appears also that in many cases the
large areas planted with wheat gave less wheat production (bread
and durum wheats) as shown in tables 6, 8, 10 . Amount of rain-

fall and rain distribution affect production of wheat in the

a1 " el [ BTN | . ..-quu-u T b e e - M o e L
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unit area . Low productivity of seeds of local varieties
also affect wheat production (rainfall averages are rela-
vely high in most rainfed crop preduction regions)(l).
An equation for the general trend shows the annual chan-

ges which cccurred in wheat preduction during the study
period {table 18)

TABLE 18:

Equation R R2 T test

Yn = 1490.4 - 27.95 ¥n  -0.03  0.0009 -1.28 57=2.%01
(21.78) 12=3.106

Fal
Where ¥n = Estimated wheat production, 1000 t/year (n) .

Xn = Years of study (1, 2, ....13)

1

It appears that the regression coefficient of the above
equation is negative and insignificant . This means that
the changes which occurred in wheat production during the
study period were not significant . Plot (9) shows the

general trend of wheat production .

(1) This subject will be discussed in detail later .
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3. BARLEY CROP

3.1. Development of Area Planted with Barley:

The study of table (19) shows that the area planted with bariey
during 1970-82 averaged 818.56 thousand hectares . It ranged

from a minimum of 666.5 thousand hectares in 1977/78 tc a maximum
of 948.3 thousand hectares in 1971/72 . It appears that the area
planted with barley fluctuated sharply from one year to ancther
These fluctuations were due to various factors the most import—
ant of which was the prevailing rainfed farming conditions which
affect crop production positively or negatively . The calculation
of the range of scattering in the area planted with barley during
the study pericd shows that standard deviation reached 93.93 thou-
sand hectare while variation ccefficient was 11.5%2 . An equation
for the general trend shows the annual changes which occurred in

the area planted with barley (table 20)

TABLE 20:
Equation R R2 T test
¥n = 804.35 + 2.3 Xn 0.006 0.00036 0.32 5%=2.201

(7.2) 17=3.106

Where Yn = Estimated area planted with barley 1000 ha/year (n) .
Xn Years of study (1, 2, ....13)

It appears that the regression coefficient of the above equation
is positive and insignificant . This means that the changes which
occurred in the area planted with barley were not signifiecant

These changes were merely fluctuations around the mean . Plor (10)
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TABLE 19: AREA, PRODUCTION AND PRODUCTIVITY OF BARLEY IN ALGERTA

Year Area Production Productivity
(1000 ha) (1000t ) (kg/ha)
1969/70 854.7 571.4 668
1970/71 728.2 371.8 510
1971/72 948.3 644.0 679
1972/73 785.6 373.7 476
1973/74 690.2 331.4 480
1974/75 854.7 742.7 869
1975/76 932.3 588.7 631
1976/77 741.5 260.5 315
1977/78 666.5 397.0 596
1978/79 808.9 456.6 564
1979/80 944 .6 794,2 841
1980/81 870.8 524.8 603
1981/82 815.0 483.0 593
Mean 818.56 526.12 604 .7
Standard
Deviation 93.93 190.34 142.36
Variation
Coefficient 11.57 36% 237
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shows the general trend of area planted with barley

3.1.1 Effect of Barley Prices on Area Palnted with Barley:

An analysis of the relationship between barley farm prices
and area planted with barley during 1974/75-1981/82 gives

the results as shown in table (21}

TABLE 21:

Equation R R2 T test

~

Yn = 78L.66 + 0.73 ¥n 0.13 0.016 0.31 5Z=2.447

{2.33) 17=3.707

A

Where Yn = Estimated area planted with barley 1000ha/year (n)
¥n = Farm price of one kantar of barley during years of

study (1, 2, ....8) .

It appears that the regression coefficient of the above equa-
tion is positive and not significant . This means that barley
farm prices per kantar during the study period had no signifi-
cant effect on the annual changes which occurred in the area
planted with barley . It should be noted that the changes which
occurred in the area planted with barley during the study period
had no constant general trend as seen in the analysis of the re-
lationship between the area planted with barley and the time
(rable 20) . We conclude that the annual changes in the area
planted with barley were due to several factors other than pri-
ces and time . It seems that climatic factors, particularly
rainfall, play an important role in directing changes in areas

planted with barley craop
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3.2 .Development of Barley Productivity per Hectare:

The figures in table (19) suggest that barley productivity
during the study period was low .It averaged 604.7 kg/ha and
ranged between a minimum of 351 kg/ha in 1976/77 to a maxi-
mum of 869 kg/ha in 1974/75 . Barley productivity in Algeria,
like in other Maghreb Arabi countries(l), is considered low
and variable (standard deviation = 142,36 kg/ha and varia-
tion coefficient = 23%) . This situation requires that the
agricultural policy concerning this crop should be reconside-
red and that all possible measures should be taken with the
objective to increase production in the unit area . One of
important measures would be the introduction of the seeds

of improved varieties to replace the local varieties which
give low yield . An equation for the general trend shows the

changes which occurred in the area planted with barley during

the study period (table 22)

TABLE 22:

Equation - R R2 T test

%n = 580.1 + 3.52 Xn 0.09  0.0081 57 = 2,201
17 = 3.106

A
Where Yn = Barley productivity kg/ha p.a. (n) .
Years of study (i, 2, ....13} .

Xn

It appears that the regression coefficient of the above equa-

tion is negative and insignificant . This means that the changes

(1) Barley average productivity per hectare in Libya 450kg/bha,
in Tunisia 510kg/ha and in Morocco 960kg/ha .

,] " * ' P ...,.o-—uwrcq...; R T """““"‘M"‘“"“' AL W s
: . ' X |



3.3

which occurred in barley productivity per hectare during
the study period were not significant . They were merely
fluctuations around the mathematical mean . Plot (11)

shows the general trend of barley productivity per hectare

Development of Barley Production:

The study of table (19) shows that barley production during
1970-82 averaged 526.2 thousand hectares and ranged between

a minimum of 260.3 thousand hectares in 1976/77 and a maxi-
mum of 794.2 in 1979/80 . It appears that barley production
fluctuated from one year to another (standard deviation =
190.34 thousand tons and variation coefficient = 36Z) . A
comparison between barley production and area planted with
barley during the study period shows that barley production
fluctuated threefold compared to the area planted with bar-
ley . This situation is not to the advantage of the produc-
tion of barley crop . Undoubtedly, this situation is due to
several factors the most important of which are the rainfed
farming conditions prevailing on barley production . Rainfall
and rain distribution are among the factors affecting produc-
tion in the unit area . An equation for the general trend

shows the annual changes in barley production (table 23)

TABLE 23:
Equation R R2 T test
¥n = 578.7 - 7.5 Xn -0.15 0.02 0,52 57 = 2.201
(14.5) 172 = 3.106
A
Where Yn = Barley production (100Ct) p.a. (n)
Xn = Years of study (1, 2, ...13)
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It appears that the regression coefficient of the above
equation is negative and insignificant . This means that
the annual changes which occurred in barley production
during the study period were not significant but merely
fluctuations around the mathematical mean . Plot (12)

shows the general trend of barley production .
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Rainfall:

The analytical study of the situation of wheat and barley crops
shows the sharp fluctuations in the production of these two crops
during the period 1970-82 . We have noticed that these fluctua-
tions were due to the deviations which affected the area planted
with wheat and barley on the one hand and the fluctuations in
wheat and barley productivity per hectare on the other hand
These fluctuations are attributed to various factors such as the
ecological factors which play an important role in the changes
which occur in the agricultural production in general and in the
rainfed crop production in particular . Therefore, it is impor-
tant to identify the rainfall trends and fluctuations as well as

rainfall cycle .

Classification of Algeria into Regions According to Rainfall Ef-

ficiency:

Amount of rainfall differs from one region to another . Rain dis-
tribution differs also in the same region during the successive
years . In spite of fluctuations in rainfall from one year to ano-
ther one can note that geographical regions are characterized by

a certain level of absolute or relative rainfall efficiency .

The following study dealt with the rainfall efficiency for dif-
ferent regions . The results led to the possibility to classify

Algeria into two rainfall regions according to certain limits (ta-
ble 24) .

Table (24) shows that :
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TABLE 24:
Region Station Average Standard
Rainfall mm. Number
First Bujaya 863 166
Region Skikda 751 145
450 mm Algiers 732 141
and more Malyana | 705 136
Anaba 658 127
Constantine 592 114
Second Talmasan 454 88
Region Stef 386 74
300—-400mm. Tabsa 384 74
Al-Jalfa 361 70
Saida 360 69
Wahran 357 69
Batna 326 63
Al-Asnam 325 63
Mean -— 518.14 100

. .A................‘......T... .
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The first rainfall region includes the areas relating to the
rainfall stations of (Bujaya, Skikda, Algiers, Malyana, Anaba
and Constantine) in which the standard number of the average
rainfall exceeds 100 and which in turn represent the mean of

the annual average of rainfall at the level of Algeria .

The second rainfall regions includes the areas relating to the
rainfall stations of (Talmasan, Stef, Tabsa, Al-Jalfa, Saida,
Wahran, Batna and Al-Asnam)} . The standard number of the ave-

rage rainfall is less than 100 for each area .

Fluctuations in Rainfall

All these areas experience fluctuations in rainfall in spite of
the rainfall efficiency for some areas . This situation affect
directly the rainfed crops, especially when fluctuations occur in
the period when the plants require water during growth stages .
A general framework has been drawn up for these fluctuations ac-

cording to standard indicators as shown in table (25)

The study of table (25) shows that the variation coefficient for
the annual rainfall fluctuations during the study period amounted
to 16% at the country level . The variation coefficient for the
rainfall fluctuations ranged from a minimum of 11% in the area re-
lated to Al-Jalfa station to a maximum of 59% in the area related
to Al-Asnam station . After excluding the two areas related to the
Constantine and Al-Jalfa stations we find that rainfall fluctuati-
ons in other areas were relatively high . High rainfall in most
regions in Algeria moderates the effects resulting from rainfall
fluctuations . Under this situation it is advisable to exploit

Algerian lands through the redistribution of rainfed crop lands
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TABLE 25: FLUCTUATIONS IN RAINFALL ACCORDING TO VARIATION COEF-
FICIENT FOR ALGERIAN REGIONS DURING 1979-1982

Station Average Rainfall  Standard Variation
mm, Deviation Coefficient?
Al—Asnam 325 193 59
Malyana 705 285 40
Stef 386 _ 140 36
Bujaya 863 297 32
Tabsa 384 124 32
Wahran 357 114 32
Saida 360 109 30
Skikda 751 220 29
"Batna 326 91 28
Algiers 732 205 28
Anaba 658 169 25
Talmsan 454 101 22
Constantine 592 92 15
Al-Jalfa 361 42 11
Mean 518.14 83 16
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according to rainfall efficiency and trhe relative importance

of various crops taking into consideration the nature of these
lands . It should be noted that wheat and barley productivity
is low in most of Algeria . It averaged 616 kg/ha while the ma-
ximum was 870 kg/ha during the study period in spite of the
good rainfall in most of the agricultural regions . This means
that there were other factors which affected wheat and barley
productivity . Therefore it is important to improve wheat and
barley productivity through the intoduction of high yielding
varieties to replace the local varieties which give low yield .
The adoption of improved practices would halt the decline in
productivity which amounted to 187 in wheat and 23% in barley
during the study period and then would improve and stabilize

this productivity .

Tt should be noted in this respect that ACSAD has played an
important role, through its studies and the Cereal Development
Project, in the production of the seeds of improved varieties
which are high yielding and adapted to ecclogical conditions
Undoubtedly, the increase of cooperation between ACSAD's ex—
perts and the national experts would lead to the improvement of

the production of wheat and barley

Classification of Algerian Lands According to Homogeneous Rain-

fall Areas:

Having identified the rainfall efficiency for various parts of
Algeria and the fluctuations in rainfall we analyzed the diffe-
rences between rainfall averages for different areas in Algeria
in order to dermine whether these differences were significant

or not
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For this objective we conducted a variation analysis for rain-
fall averages during the period 1979-82 . The analysis shows
(1)

significant differences between various areas

By making a comparison between rainfall averages for different
areas it was possible to identify the significant differences

(estimated minimum of LSD(Z), table (26)

The Algerian areas were classified into 3 homogeneous rainfall

groups (table 27) ,

TABLE 27:

Group Station
A

More than 600mm. Bijaya, Skikda, Algiers, Malyana and Anaba
B

360 - 600mm Constantine, Talmsan, Stef, Tabsa, Al-Jalfa

and Saida

C

Less than 360 mm Wahran, Batna and Al-Asnam

{1) Calculated F = 4,55, F from tables = 1.98 and 2,63 at 57
and 7 level respectively according to degree of freedom 13

and 37 .
(2) LSD = 234, 314 at 5% and 1% respectively .

s ....m--wquT--..... T s e L L EYY



+ 19427 ¥ 3T 92U2193IIp JULDTITUBT

19421 %¢ 3B 9DUSIBIITIP JUEDIFTUIT

- 1 4% 5¢ 9¢ 69 19 6ti L9 wxfEE xxOBE wx 0% —ra xxmmm wes
- 1€ e cc 89 09 BTT 291 wxCEE xxBLE «x 307 xx2 ¢ «xLES f
-— £ 1 LT 6T £6 XA « 0L w87t xxmnm qumm xx 308 u
- T 7e 9 %6 [A XA xwmm Nxmqm xxmnm xxﬁmm xmem '
-— £C ¥4 £6 1€2 ALY xx¢¢m xxamm xxomm <x <08 vIl
- FA 0L 80T wx7Le A wx87¢ wxl9¢ YA 1
—-— 89 90¢ —aas xx0TE wxIVE wx29¢ wxtt¥
—-— 8¢1 70?2 «15¢ xx8LC xxnmm «x00% ue
- 99 £1t 0%1 651 <142 sutiuE
I
ﬂ - Ly i L6 507
- Lz g% 861 LS
- 61 1t s
-- Z1i1 5
_ B.
GZL 9z¢ [5E 09¢ T19¢€ ?BEC o8¢t Vi) €665 859 S0L 1¢L 164 £9g wWww (B
28i
ueUSY-1V tujeg UeBIyEM EPIBS EJ[EM-1V EBSQEL 183§ upsule] suljueisuo) eqeuy puek1al{ SI9I31V epY1AS ©vAellg uo

7861-6/61 VI¥EDTY NI SNOIILVIS INTYEIAIA NI SADVEIAV TIVINIVE NAEMLIET SAONTIAAAIA :9¢



4.4

LEEETSpe A - e a - : . L s e - ———— e e

—.58...

Table (27) shows that each group includes stations in which
there were no significant differences between rainfall ave-
rages while significant differences were found between sta-

tions belonging to different groups .

Rainfall Cycle:

The general trend of rainfall averages, the fluctuations in
rainfall from one year to another, the rainfall efficiency
and homogeneous rainfall areas all these indicators provide

a clear picture about rainfall characteristics in different
areas and allow regional planning to be more effective in

the field of rainfed crop production in particular and agri-
cultural production in general . An equation for the general
trend of rainfall averages shows the annual changes which oc~-

curred in rainfall averages {(table 28)

TABLE 28:

Equation R R2 T test
M

Yn = 0.997 + 0.0001 Xn 0.005 0.00002 0.025 57=2.064

(0.004) ' 17=2.797

N .
Where Yn = Standard number for average rainfall p.a.(n)

Xn = Years of study (1, 2, ....26) .

It appears that there was no relationship between rainfall
averages and time (R was very small) and that the average
annual change in rainfall was not significant ., This meauns
that there was no constant general trend for rainfall ave-

rages but merely small fluctuations arount the mean .

T
'
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Plot (13) shows the scattering of standard numbers for
annual rainfall averages . It appears that most of the
observed years were characterized by high rainfall ave-
rages . Fluctuations in rainfall from one year to ano-—
ther may affect rainfed crop production particularly du-
ring bad rain distribution in periods when plants require
water . Therefere, it is important to draw up an integra-
ted program for early warning in order to collect environ-
mental information prior to planting season . Such a pro-
gram would ensure opportunities to make sound agricultural

planning and take appropriate production decisions for rain-

fed farming .
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5. Main Factors Affecting Wheat and Barley Production:

The pattern of agricultural exploitation in the areas plan-
ted with wheat and barley affect the level of production in the
unit area . Climatic factors play an important role in the
effect on the level of productivity per hectare but certain
measures can limit this effect . In order to identify the
effect of various factors on wheat and barley productivity
.per hectare we would highlight some of the important indi-
cators as established by ACSAD through its research and

(1}

studies to develop cereal production areas in Algeria

5.1 Effect of Annual Rainfall Averages :

Rainfall averages differ from one year to another and from
one area to another . Fluctuation in rainfall affect produc-
tivity of wheat and barley in different areas . The results
have shown that a change of 100 mm. in annual rainfall would
change productivity by 700kg/ha for wheat and 600 kg/ha for
barley .

The analytical and statistical study proved the existence of
a strong relationship between annual rainfall averages and
production in the unit area for wheat and barley . Table (29)

shows the results of the study .,

(1) These includé Tiaret, Kharoub, Sidi Belabbas and Stef .
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TABLE 29:
Equation R R2 3.5.E.
N
Y=-128 + 5.2 X Wheat 0.56 0.31 849kg/ha
Y= 306 +5.7X Barley 0.50 0.25 1072kg/ha
Where Y- Production in the unit area (kg)

X = Rainfall averages (mm)

We conclude from the above equation that an increase of 1lmm. in
annual rainfall average would increase production by 5.2 kg/ha

for wheat and 5.7 kg/ha for barley . We conclude alse that bar-
ley production under dry condition is better than wheat and that

barley is less sensitive to fluctuations in rainfall compared to

wheat .

Effect of Rain Distribution:

Sometimes annual rainfall averages are not considered as a deci-
sive factor affecting the level of production because under high
rainfall production in the unit area may deviate from its expec-
ted level compared to that under low rainfall . This may be due
to poor distribution of rainfall particularly during the time
when plants require water . However, productivity in the unit
area may reach high levels under low rainfall compared to other
years of high rainfall . This may be due to good distribution of
rainfall during the time when plants require water . Several stu-—
dy were conducted to determine the effect of rain distribution
on the level of productivity of wheat and barley . These studies

reveals that a change in rainfall during the critical pericds
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when plants require water would affect the level of produc-

tion in the unit area .,
The folleowing are the important results of the studies

The rain during December and January are important for the
first stage of plant life (germination) . The rain during
February, March and April are also important for plant be-
cause these months represent the stage of plant growth
Equation in table 30 shows the effect of rainfall on wheat

and barley production during these periods

TABLE 30:

Equation R_ R2 S5.E.E,

¥= -50+3.5X1+4X2+9.95X3 Wheat 0.80 0.64 763 kg / ha
Yn=646+3.8X1+8,8%2-0.02X3 Barley 0.54 0.29 1050 kg / ha

»

Where Y = Production in unit area (kg)
Xl= Total rainfall during December + January (mm.)
X2= Total rainfall during February (mm.)

X3= Total rainfall during March and April (mm.)

The importance of rain distribution on production of wheat and

barley can be summarized as follows :

The importance of rainfall during December and January for
both crops . An increase of lmm, of rainfall during these two
months would increase production by 3.5kg/ha for wheat and 3.8

kg/ha for barley .

" a (L o oy y T
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The difference in the relative importance of February rain
for both crops because February rain constituted a decisive
factor for preduction of barley and that an increase of lmm.
of rainfall would increase barley production by 8.8 kg/ha .
An increase of lmm. of the same rainfall would increase wheat

production by 4kg/ha only .

The maximum importance of March and April rain for wheat pro-
duction because this period is vital for the preduction noting
that an increase of lmm. of rainfall would increase preduction
by about 10 kg/ha . Regarding barley it appears that these

rains would have only a minor effect

The high importance of rainfall during Marech and April for
wheat production compared to rainfall in previous period (Feb-
ruary, December and January) because March and April represent
a critical period in the wheat crop life and any changes in
this rainfall would have a positive or negative effect on the

level of production .

Effect of Variéties of Wheat and Barley:

The varieties of wheat and barley differ in their level of pro-
duction under rainfed conditions noting that some of these va-

rieties give high yield even under dry conditions

Table (31) classifies the varieties according to their yield

and their tolerance to drought
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TABLE 31:

Order 1 2 3 4
Crop -

Wheat Variety ACSAD 59 ACSAD 65 ACSAD 67 ACSAD 71

Barley Variety ACSAD 60 ACSAD 176 ACSAD 68

It appears that wheat variety (ACSAD 59) was more tolerant to
drought compared to other wheat varieties and that wheat varie-
ty (ACSAD 71) was less tolerant to drought compared to other
varieties . Regarding barley it appears that (ACSAD 60) was
more tolerant to drought compared to other barley varieties

and that ACSAD 68 was less tolerant to drought compared to other
varieties .

Rain distribution affect wheat and barley production according

to the varieties used in planting . Field studies shows the fol-

lowing results :

In wet years wheat varieties (ACSAD 65 and ACSAD 71) outyielded
other varieties . In vear of less rainfall wheat varieties (AC-
SAD 59 and ACSAD 67) gave higher yield compared to other varie-

ties

During March and April barley variety (ACSAD 176) was more tole-
rant to drought compared to other varieties while barley variety
(ACSAD 68) was less tolerant to drought compared to other varie-

ties .

This means that a decrease in the amount of rainfall during March
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and April would have a negative'result for barley variety
(ACSAD 68) while it would have RO fgﬁg en barley variety
(ACSAD 176) . Regarding February rains it appears that bar-—
ley varieties (ACSAD 60, ACSAD 176 and ACSAD 68) would be
equally affected by these rains . In general the amount of
rainfall during February is considered as a factor in the
inerease or decrease of production according to rainfall

trends during this month .

Effect of Temperature:

Temperature plays an important role in the cereal production
regions due to the fact that appropriate temperature is vital

for different stages of growth of plants

The temperature which suits wheat and barley is between a mini-
0 . o .

mum of 6°C and a maximum of 25-30°C . Any increase or decrease

in this temperature during the first growth stages of plants

would badly affect the crop

Economic Factor:

The economic factor plays a vital role in the general situation
of ‘agricultural production . Tt helps improve the level of pro-

duction through providing services and inputs for crops

In general most of cereal growers receive incomes that are not
sufficient for expenditure on agricultural operations needed to
improve the level of crop production . These low incomes recei-
ved by cereal growers are attributed to the pricing policy whi-
ch take into consideration the costumers' interest and not that
of the cereal growers . The low prices set for food and agricul-

tural crops lead to a decline in the level of agricultural return
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of these crops . Moreover, the loans provided to farmers are
not sufficient for expenditure on all requirements for crop
production . The total loans (cash and in kind)provided for
plant production in 1982 amounted to about US$ 47.9 million ,
i.e. about an average of US$ 12.5 for each hectare of agricul-

tural land (about AD 56.7) .

The low incomes received by farmers and the decline in loans
provided for plant production contribute to the deterioration

of the level of wheat and barley production . Therefore, it is
necessary to reconsider the pricing policy and increase the le-
vel of loans for plant production in order to help improve agri-
cultural production in general and wheat and barley production

in particular

5.6 Agricultural Holdings:

The size of agricultural holdings plays an important role in

the increase or decrease of production in the unit area . Agri-
cultural exploitation in the form of large investment units helps
increase agricultural production at less costs and this is due to

possibility of use of modern techniques .

The size of agricultural holdings of less than 10 hectares cons—
tituted about 27% of the total cropped area in Algeria in 1982 .
These holdings included about 80% of the total agricultural hol-
ders in Algeria . About 50% of the total cereal area in Algeria

is still under the private sector which is characterized by seve-~
re fragmentation of agricultural holdings and this situation hin-

ders the development of production .
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and the soil , The use of fertilizers should be at avpropri-
ate rates and dates in order to preserve soil fertility and

improve the level of production in the unit area .

Reconsideration of the crop rotations practised in irrigated
lands and organization of these crop rotations in a way that
allow the economic use of water resource and limit the
waste in water which causes many problems for crop production .
In the rainfed areas we recommend the eradication of fallow
through the adoption of appropriate crop rotations . We recom-
mend also the introduction of annual forage legumes into the
crop rotation in the areas receiving low rainfall in order to
improve preductivity of cereals, conserve soil moisture and

limit so0il ergsion .

Generalization of improved cultural practices, particularly
in the field of deep plowing and the use of drills in order

to improve the level of production .

Adoption of an integrated program for weed and pest control .
Such a program would help improve the level of cereal produc-

tion and limit the harm of weed and pests in crop fields .

Consolidation of holdings in large units to allow the economic
use of modern techniques and obtain high profits . It should be
noted that the private sector in Algeria dominates more than

50% of the total cereal areas . These areas are severely frag-
mented into small holdings and this situatiorn hinders the deve-

lopment of production . Statistics of 1982 indicate that about

277 of the total cropped areas are characterized by holdings of
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less than 10 ha each . These holdings comprise about 807 of

the total agricultural holders in Algeria .

Reconsideration of the pricing and financing policies for
cereal crops, increase of loans provided to farmers and lin-
king prices with actual production costs . Such measures would
help farmers to carry out the agricultural operations in a way

that ensure high productivity .

Drawing up an integrated program for agricultural extension

to serve cereal growers in their fields and improve the rela-
tionship that exists between agricultural extension workers
and farmers through the holding of training courses and semi-
nars with the aim of encouraging the farmers to adopt improved
practices . It is worth refferring here to the importance and
role of the pilot fields which induce farmers to improve the

level of their crop production .

Drawing up an integrated program for early warning to benefit
from environmental information in the agricultural planning

prior to planting season .,
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