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Hydromelioration in Bulgaria and the Problem
of Efficient Use of Water for Irrigation

Bulgaria covers an area of about 110,000 sqm. and
lies between 41° and 44° northem latitude, in the
southeast part of Europe, off the west coast of the
Black Sea and south of the Danube river. Bulgaria
borders Romania, Yugoslavia, Greece and Turkey.
About 40% of its tenitory is cultivated, the remaining is
predominantly mountainous. The Balkans mountain
divides the country into Northern and Southemn
Bulgaria. Population is 9 million, twothirds live in
towns.

Climate is ftransitional-between Eastem European
and Mediterranean. In all areas summer is warm (the
mean temperature in July is 20-25 degrees C), winter
is cold (mean temperature in January is minus 3
degrees C). The annual precipitation in plain areas is
in the range 500~ 700ma.

Seasonal distribution of precipation is rather imegular
Because of high intensity of evaporation in the
summer months June-September, the water deficiency
(precipation-evaporation) amounts to 200-300mn. This
defidency can be compensated only through artificial
irrigation.

Until the end of the Second World War in Bulgaria
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existed private farms, each having more than 10 ha of
land in the average. By the Farm Reform Act of 1946
which aimed at modemization of farming, land
property was restricted down to 30 ha for mountain-
ous areas and 20 ha for plain areas.

Land above this size was expropriated and owners
were forced to contribute their lands to state cooperat-
ive farms. This systern survived until 1991 after which a
process of land restitution to former owners started.
This process develops slowly and people now again es-
tablish cooperatives, but this time they make it absol-
utely voluntarily. Most of all, this involves land inheritors
who live in towns and have other occupation.

The country has a cultivated area of about 4.6
million ha. On two-thirds of this area are grown wheat,
berley and maize. The remaining is occupied by
sunflower, sugar beet, sova, cotton, tobacco. Bulgeria is
at the fourth place in the world in the export of
tobacco and digarettes mainly in the Commonwealth of
Independent States (former Soviet Union). There are
also vegetables like tomatoes, peppers, cabbage,
potatoes, onion, and fruits like apples, peaches,
strawberries, grapes.

Throughout the country soil is fertile. Chemozem
and day soils are almost 50% of the cultivated area,
grey forest and meadow soils are 17%, while low
productive are 30%.

Around 40% of the imigated areas are chemozem,
50% are cinnamon, while the remaining 10% are
heawy clay and salty soils.

Bulgaria has three types of water sources-
precipitation, surface water and underground water.
The total annual reserve from
underground water at 75% provision rate is 173.9 mil-
liard cum., while the total volume of used water is
about 10 milliard cum.

The biggest water consumer is irigation with 34

surface and

milliard cum., followed by power generation.
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(HE-1) Monthly water deficit from precipitation
for the region of Southern Bulgaria

Month Precipitation, mm  ET,mm Deficit for

actual  efficient plants, mm
April 50 35 64 29
May 68 a8 89 41
June 85 60 110 50
July 63 44 144 100
August 39 27 145 18
September 38 27 98 n
October 43 30 47 17
Total : 426
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Due to a 10-year drought (1980-1990) the water
resources of the country were sharply reduced. The ar-
tificial imrgation systems are depending mainly on water
accumulated in large and small dams. As a result from
the drought they collect after 1980 only 50% of the
water required for imigation. Besides, water from these
dams is also used for industrial and residential supply.
In a word, there is deficiency in water both for ini-
gation and residential needs.

Praects have been designed to reduce water con-
sumption in industry, to make use of recirculation,
improved treatment of waste water with subsequent
use for irrigation. These praects, however, need much
investments and therefore are not expected to be
completed soon. ,

Much more attainable are investments for improve-
ment in the efficiency of main and distribution water
canals.

The quality of water from Bulgarian rivers is good
for imgation. The content of salts is within 700 mg/1.
There are 163 stations in Bulgaria inspecting quality of
water from national rivers as well as from the Danube
and Black Sea.

At present, the inigated area in Bulgaria comprises
about 12 min ha, of which 75% belong to the state,
and 25% are cooperative. Half of the irrigated area is
supplied with water fom dams, the other half from
surface and underground water.

The main methods of imgation used are by grav-
ity—54%, sprinkling—44% and dropping —2%.

Now the Ministry of Agriculture is in charge of the
operation and maintenance of all imigation systems,
rivers, dams and dikes along the Danube through its
organization called “Hydromeliorative Systems”. Water
for imigation is supplied up to the water divides of the
farms and from this point distribution of water is car-
ried out by the farms.

Sdientific and research work in the field of imigation
is done mainly at the Institute of Hydraulic Engineering
and Amelioration located in Sofia and the Experimen-
tal Station of Imigation Farming in Stara Zagora.
Among the activities carried out at these insfitutes are
applied research, designing of small pilot projects and
manufacturing of small-scale iigation equipment,
qualification courses, as well as consultancy on
problems related to ingation of small private farms and

water partnerships.
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(E-2) Mean yield in t/ ha from main agricul-
tural plants in Bulgaria

Plant Area under crop,  Mean yield, t/ ha
for year 1989 with without
1000ha % irrigation
1. Wheat, other 206 24 39 35
cereals
2. Maize 129 15 5.1 25
3. Soya 6 1 2.2 1.3
4. Sunflower 38 5 1.9 1.0
5. Sugar beet 17 2 36.1 16.3
6. Tobacco 15 2 1.3 -
7. Lucerne 89 11 1.1 30
8. Fodder maize 153 18 23.1 10
9. Fruit trees 35 4 9.4 52
10. Vegetables n 8 30.2 -
11. Grapes 20 2 10.9 -

A 19803 %8 199097kA] 10,97 2A8g 74
Bog Qslo] £aple] 323 ZHAHAY. PA,
AFA IAANAHES F2 o JE3,
1980 7HE ol %, B 284%9 50%%S T
gt} ol He ARETYd ASLTERE TH
o, A7k 284 Ao, Aol §, A
o3 W L4 FRE AT ARRio] AFHA Y
2o Bapyt g s 44 SAEA 4E HeF
Ao}, ol e AR s £420A R E
F&H oz NM3e Aol B 237} wrh

Brlg)ol 7o) £4L WgreA HPGs,
AR FEE 700mg/ € ollolt). thwle} Z3) ¢
ot glm WEE B2& Pl £#2E& FH3le
1637] H&47F A= o] it

&7 B71gote] FAHAE oF 1,245 haoln,
o] 75%%= =7t A, 181 25%e JEZT
A Agdt BRG] 50% HAA FEEH
Yzl AE5Y AetrE o]ttt WS
54%7t FE N, 44%7F 2ZHE BN, 2%7t
=g #sfol},

FARE 2o A AT b AL
844, ¥ a2l ohrE ] AgE #eEt 3
th £5FFE FARAG AAA Al 53
el g9 3992 #edd

R AFe Aol e FHAAT
49} Stara Zagoraoll & FAMAEEZANA 73
gt} o]8 AT4Y PFe AR AHEA Y A
Aot 48 #y) Fu)e] HA, n& AF, AR F

A3} ZFA T 71& AHE Folok,



2712|101 #HE2] FUH 0|

One of the most important scientific problem with
which we are now occupied is the effect of irrgation
on various plants and the efficient use of water.

The imigation effect, or the increase of vield resulting
from inigation, is one of the most essential indicators
in imigation farming as it underlies all water farm
surveys and evaluation of economic efficiency from irri-
gation. Factors influencing the imigation effect are
known. These are type of plant, soil, climate, manage-
ment and facilities available in the particular farm.

According to our own research, for the region of
southem Bulgaria the highest effect was observed with
maize — 120 —140%, then lucemce—100%, sova 76%,
sugar beet—45%, sunflower—41%, cotion 35%,
tobacco—27%. These percentages show the yeld in-
aease as a resut from imigation, the so<alled
agronomical (agrotechnical) effect.

At Figures 1, 2 and 3 is shown the effect from ini-
gation for 3 types of plants—maize, soya and cotton
for the region of Southem Bulgaria. This effect was
estimated as the difference in vields at optimal imi-
gation and non-imgation.

The relative values of vield without imigation are
represented by the following relation :

Yo'=Yo/Ymax

where :

Yo—vield without imgation at given vear i

Ymax—ield at optimal inigation at given year i

It is evident that Yo will be less than one as
Ymax=1 is for the case with optimal irigation, and
the difference 1— Yo will be the relative effect from irri-
gation.

The research on the efficient use of water in
Bulgaria started at the beginning of the 70s. This
problem has various aspects. We are dealing with the
agronomical side of the problem. To this purpose, we
have developed the so-called rational imigation regimes
for almost all plants, that is, imigation with reduced
quantity of water, or irigation under the circumstances
of water deficit.
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(Fig. 1) Effect of imigation of maize
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This is obtained by decreasing imigation rates by
various percentagefrom 15% up to 60%. The second
method is by cancellation of imigation at different
stages of development. To this end, the aritical phases
of development of different plant when they need
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{Fig. 2) Effect of irrigation of Soybean
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And namely at these phases water is supplied to the
plants, and at the remaining time they are not watered
or water is decreased.

Results from this research were published in the
papers of the European Conference on Problems of
Efficient Use of Imigaton Water held in Vama,
Bulgaria, in 1994, and attended also by Korean
representatives.

Now in Bulgaria fundamental changes for transition
from the central planning system into market economy
are undervay. These changes pose new problems also
in the field of imigation farming. We are now studying
very extensively the problem of the economic effect
from imigation as loans and investments for
restructuring and modemization of the imigation
sistems are depending on it It is now discussed
whether to hand over the management of the imgation
sytems to the water consumers (the farmers), while
the state to be only the owner.

A law of the water consumers is being prepared also
now.

And what | have presented to you is only a small
part from the Bulgarian hydromelioration.

I will be happy if | have succeeded, even slightly, to
increase your interest in our country.

I trust | will be able to leam about these issues as

they stand in your country and to make them known'

to our scientific circles and farmers in Bulgaria.

[ am pleased to tell you that Republic of Korea is
very popular in Bulgaria, especially after the 1988
Olympic Games.

Thank you for the attention.
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