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COMEISSION INT:RHATIONALE DES IRRIGATIONS ET DU DRATRAGE stariat of Water Resources of Mexico in Irrigas-

No.#1, state of Somora, have shown that low sali-
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CONFERENCE QEPORT 4 seces the yield of agricultural crops by &bout

ity - by 50%, high selinity - by S0%, solon -
In the opinion of V.A.Kovda, low salinity de-

PREMIERE CONFERENCE REGIONALE
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yields by 20%, medium salinity lowers it by 40-60%

SALINITY CONTROL ON IRRIGATED LANDS lete failure of most crops in solonchak spots of

From the data reported by I.Baumens, V.Houlsbols
V.A.DUEHOVNYI

of irrigated lands in Iraq; estimated at
The areas under irrigation constituting 235 mill. ha o

- A i £ yiola aves 505 of o4 reduces the barley yield by 40%, at 15 mmhotm
1 of agricultur s, are known eld o ¢ : :

the world's entire icultural duce. Thus, in the Soviet .
g ot e : alts of soil salinization impact on yields as pre=
Union, where the average yield of raw cotton has exceeded -

. gin are given in E'igd, and those reported by
30 q/ha, that of rice - 40 g/ha and of wheat - 24 gq/ha, etc.

; researchers for Central Asia (V.!l.Legostayev,
However, despite favourable climatic conditions, many

. I.EK.Kiseleva, I.S.Rabochev) are adduced in Fig.2.
countries of highly developed irrigation feature by far lower

. _ show that the nature of salinity influence is iden-
specific productivity of irrigated lanas. Thus, in 1973-1974, :

: o » data of all investigators. Taking into account
the rice yield in India made up 14.5 g/ha, cotton yield - Sa/8

; . s0il salinization in India, fcr example, covers
wheat yield 13.8 g¢/ha, in Pakistan respectively — 22.6; 10.45

: ; 5 3 gated area, and about half of it in Pakistan and
11.9 g/ba; in Iran - 31.6; 95 17.2 g/ba. Among numerous factof

S 3 es clear that the yield losses on saline lands
responsible for the existing level of agricultural crop yiel.

: ; damage to mankind annually. The above-mentioned
are found unskilled farming, lack of fertilizers, inadequateé

2 by Mexican reclamationists has shown that the in-
mechgnization of farming practices.

. by soil desalinization averages1000-1100 Mexican
The prineipal onme in a number of countries is salinis®

2 s O 130 dollars per 1 ha. As far as we have found
tion of lands under irrigation. So, the results of research

reclamation o saline lands brings 200 to 500
Candidate of Technical Sciences, Centrsl Asian Research

_Institute of Irrigation (SANIIRI).
* Hereinafter g - quintal = 100 kg.
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ual income per 1 ha. By the data of V.A.Kovda,

5 estimate the damage inflicted by salinization
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th economic and social, is inflicted to mankind
- get salinized and hence unproductive. This is not

at 350 mill.deollars for an area of 1.6 mill.bha, or about 210
dollars per 1 ha. Thus, the avcrage detriment caused by sa-
linization of irrigated iands can be assessed at 2CU dollarg to cessation of all agriculturasl activities in

S , but also deprives the population of the means
e and compels thousands of people to change their

ssidence. It has been estimated that up to 100

per 1 ha in the average.

The review, drawn up by the ICID Central Office in 1973
and including data on 23 countries where 87.8 mill.ha are be
:l.i-rigated, Gives a figure of 28.4 mill.ha to account for the |
area of salipme lands and those subject to salinization. If

ares are excluded from irrigation annually. So,
'soil salinization caused a reduction of areas

the errors commitied in this review are corrected (such as in the Sukkur system from #4% in 1937 to 2% in

absence of saline lands in the USSR while they are actually
estimated at 3.6 mill.ha; 225 thous,ha are stated to be fcund ;, present, fertile non-saline irrigable lands are in
in most countries, and those planned to be prepar-
on either are found at high elevations and have
J.f.or are subject to salinization. Almost all lands
in Povolzhye are pronme to salinization whereas
5 of saline land is rather complicated and re-
time., Thus in the eélodnm Steppe (USSR) the
¥ileld increment on highly saline soils are 3

an those on non-saline lands, and farming Lecomes
n the 8-9th year instead of respectively the
Analogous data are adduced for India in the ICID

in Egypt, while these lands constitute over 600 thous.ha as

assessed by Doctor Kenawi) and an additicn is made to include
the saline lands in other countries (Japan, Hungary, Yugosla-
via, Czechoslovakia, Italy, France, China, Hepal, Hexico,etc.),
the total area of various saline lands under irrigation appears
to make up over 5C mill.ha or nearly 20% of all irrigated land

areas.
These figures are far from being exhaustive. Agricultu-
ral crops on saline lands feature significantly worse quality
of the produce: lint output and fibre quality for cotton, su-
gar content for water-melons and beets, sugar content a.:ﬂ’wi.nﬂ
quality for vine, etc. As to the agricultural utilization sali-
ne lands demand by far greater water expenditures than non-sa~
line ocnes. Fow that water deficit is found in most river basins
of tThe world in arid and semiarid zones, this is a great detri-
zent to irrigation capacity of rivers. Finally, tremendous

ation of ﬁrigated lands is widely distributed
d's map. The countries’ suffering from saliniza-
» bave a great variety of climatic conditions -
R‘umll, Taiwan Is.) to extremely dry ones (Iran,
- A1l of them feature predominance of evaporation
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over precipitgtinn either by a total throughout a year or .____ : . md water, and their interaction ef the latter
ring some seasons. The widest spread of soil salinization . : deltas (the Amudarya, Tigris, Huanghe, Nile,
occurs in arid and semiarid zones. In such countries as
Iren, Turkey, Irag and Pakisten, saline lands constitute 5o ones depend on the evaporation of pressure
aﬁd up of the entire irrigated area, while in India, the Ugl : g onto the surface or mear it (Caspian De-
the USSR, Syria, ARE, Austrelia, 20-30% of the lands .. . the Colorado upper reaches, etc.).
irrigation are subject to salinization. Solonchak soils arg opomorphic cnes appear due to The wrong ways
also nmoted to be available in the wooded steppes of the East : __ upon nature and consequent sharp changes
ard West Siberia (E.S.Khils, V.V.Yegorov), in the ; .miroament leading to salt accumulation or re-
plateaus of Hexico, H!msa.-rx (I.Sabolch), Yugeslavia (M. Norel.
1i), Rumsnia (G.Obriyanu), where rainfall is by far greater

than the volume of evaporation. The spread of saline lands

e of ground-water level) dur:l.ng ir:-t'igation,
ey for irrigation).

es assess the suitability of water for
is strongly dependent on the salinity origin. V.A.Kovda dis- e total salt content, alkalinity amd toxi-

tinguishes the following cycles end types of salt accumula- ions. Among classifications by the total

s most widely used one is the classification
Aot tal cnes have their origin in the proces- e Salinization Laboratory under the US Depart--
ses of rock disintegration, salts (carbonates, sulpbates, e sinilar shagsifications are .spplied

chloriﬂes) isolation, movement, re-distribution and accumu- Egypt. Durand (France) has developed a

lation in intracontinental blind.-drainage areas. This type including the physical state of soilsz and salt

£511s into primary and secondary salt accumulation; the for- ops. The classification implies that the sali-

mer (Little Caucasus, Mengolia) is based on the products of » for salt-tolerant crops is up to 2 g/l for
ﬁ{l for loess loam, up te 4 g/l for loamy

8 s(l for sand.

weathering and soil formation building up in water and soii.
while the latter (Eerghana,;chill, Iran, etc.) implies re— _
aistrisution of those products. ) attention is paid by all countries to the

Maritime ones form under the influence of ses We~ .'ve sodium content in water which can cause
ter and sccumulation of its salts mainly sodium chloride, i8 ~ The hazard is estimated by the combination
coesval lovlends (Japen, Austriajthe Netherlands,France, etce)s with those of calcium and magnesium. This com=
d by sedium adsorption ratic (SAR).
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%, Delta-type omes result from the salts entry with
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- joulvural use and were.deserted due to the same
Tie data available now show that the danger of sodiunm

salinization is insignificant for most .countries, except for

.12l attention is drawn by the fact of intensive sa-
West Pakistan, south-eastern part of the USA (the Pecos river

: glopment in Pakistan where accretion cf irrigat—
in New Mexico, the Gila in Arizona and a number of others. -

- 4 is unjustified because of inpsufficient increase
Some countries distinguish specific ion concentration :

y N ; ;hdrawal. The area under irrigstion m the Lower
limits: for chlorine and boron., FEilson, Bigger and others :

: zone has grown by 80%, the volume of totval water
think the chlorine content of 4 me/l1 to be safe, that of E

3 from canals remaini the same; this has caused
to 4 me/l less dangerous, and the content of more than 8 me/l it 4 :

on requirements to decline from 11400 m>/ha to
dangerous. In Israel these limits are set a bit higher: 6.0 . i siké

which does not suffice to replenish the moisture
7. S5 and 9.0 me/l respectively.

Boron icns are hezardous for most crops even in low Consequently, a leaching regime has not been pro-

1and salinization has greatly progressed.
concentrations. It is hard to be lgached. The borcn danger o P &r

: . ytion of lands under poor drainage conditions
has been discovered in India (Punjab), the USA, Japan, Turkey.

; zed wat b
I+ should be kept in mind though that the damger of BRtes: 45 secorpedel by the Juoteaap In

salinity. Thus, over 20 years (1 1 the
salt accumulation might not become apparent under some con- _ : years (1947-1968),

chlorides in the Beni Amir region, lorocco, rose
= 0.87 g/1 to 0.211 = 6.46 g/l. Similar phenomena

found in Israel.

ditions and get enhanced under others. Thus in Indis, minera=-
lized water is efficiently used for irrigation of naturally

and artificielly drained lands, with salinity up to 5 g/l

v salinizaticn development can be stimulated both
as in Rajasthan and up te 7-8 g/l &s in Haryana, precipita- :

i g stor out uf‘ those menticned sbove, and, in most ca-
tion preponderating over a year.

2 ‘combination of them. Therefore, salinization con-
Adequate drainage conditions constitute the major fac- ; = on

tor reducing salt accumulation. It is kncwn that long before revention measures are to be directed towards eli-
our era, lands in the Tigris and Qupbrates interfluve in u{so—
potamia were subject To intensive salinization due tec insuf-
ficient drainage and constant entry of salts w:ith Arrigation
water. American scientists have found out that as far back

' as the XIV century, the lands in the Salt River valley went

or suppressing the impact of these factors on the
igated areas. _ ;

cation of reliable drainage is a guarantee of Success—
g on saline lands. It permits providing the outflow
and infiltration water, and ensuring the required

of ground-water level lowering. 'l_lse of drainage com-—
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bined with supply of irrigation and leaching water enables use of drainage tube-filters which combine con-

reclamationists to regulate the wabter-salt and water-air regj_ | tering functions cwing to the porosity of their

mes of soils. ied, they permit reducing the volume of fil-

Over 3 thousand kilometres of subsurface drainage are and with hydraulic conductivity of 1 m/d, dis-

built annually on the irrigated lands of the USSR: in the Go- ogether or substituting it for local soil, be

lodnaya, Karshi and Surkhan-Sherabad steppes, in Azerbailjan, an sand.

Purkmenia, the Ukraine. As compared to open drainage, a sub- th end- relative drain spacing are the most im-

surface system ensures a higher land use factor, marked imp;:o.: ters of horizontal drainage. In the ARZ, India

vement of operation reliability, reduction of operation costs
and better durability of structures.

low but dense drainage is used, the depth being

and drain spacing ranging from 20 to 40 m. These

Tile, asbestos-cement, polyethylene, FVC end other .ed in the USA (the Imperial and Coachella va-

pipes are used for subsurface drainage. The diameters of ini- respectively 1.8 — 2.6 m and 60-130 m some

tial drains adopted in most countries do not go below 75-100mz, . ;he recent years, a shift bas been made towards

Filter material is an importart Arainage element meant for r drainage, the depth equalling 3 - 3.5 m.

preventing tube siltation and piping phenomena, for provision ¥, drainsge depth was acopted in the USSR in

of adequate intake capacity, the latter being particularly ith the so-called “oritical ground-water level
important for soils low water yield and hydraulic conducti-
vity. When no filter is provided or when its gize is inade-
quately small, soil overhang above drains can occur with small
discharges. Filter material can be gravel and sand, either '
natural or especially graded, various synthet-ic fabrics and
fibreglass.

It should be noted that the viewpoint of Soviet spe-

the depth is determined according to the spe-
tion regime tc result from the drainage const-
ge depths for most zoid and semiarid zonés
are teken to be from 2.8 tc 3.5 m.
 development of horizontal subsurface drainage

by mechanization of drainage operations. Three

inage construction are applied in vhe USSR,
EN
cialists is not shared by some American researchers who think

it is possible touse drainage without filters, meking it denseT
instead (Meierhofer).

trench, slot and trenchless ones., The tremch me-
sed when providing drainage in dry stable or
susceptible to collapsing and sliding soils.
ater level is high, the other two methods are
trenchless method is particularly efficient and
79

Duriig the last years, the Soviet Uniocn has started
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economiczl when employing drain-layers with special worg : ‘ghe aquifer up to 7C-1CC m thick and its hy-

members devised by Soviet specialists for depths of 2.5__3 ' Y ~ith the upper layers provide the best

applying this method of land drainage.
to horizental drainage, this method has a se—

and allowing for the constructiocn rate of 2 km per shift ,
high reclamation efficiency.
In case the area to be drained has a double-laysp -‘.':: es: initial expenses are low; it permits to

L5

ture, i.e., poorly permesble soils are underlain with thig the deptlh of drainage, to create variable pres-

easily permeable scils occurring at a depth of 5 - 10 o, i ¢ space depending on the required cycle of

is good practice to employ "combined” drainage. This type o ; it does not require land acquisition either
drainage is a combination of horizontal and vertical, sclf
flowing drains, called amplifiers. . Tn this case the horizon.

tal portion of the drain can be made both open and sub-sup-

ction or operation, permits to re-use the water
igation. However, compared to horizontal

ation costs are higher, its cperation is more

face, water-transporting and water—intaking, while the ver- d requires more serious inspection; the service

tical portion always functions as a water intake in the nder The enslysis of the overall costs proves
layer. Such drains are employed to'advantage in the USA and ent of vertical drainage is reascnable if one
thie country - in the Tashauz, Ehoresm and Karshi regions,

Vertical drainage can be built as tube wells from

L serving 100 irrigated hectares and

whiok: weter:de nechanically pumped out. As eerly as the kidd ation of relisble and economically attractive
© le Ages, peculia.r vertical drainage was attained by plmpma ensures certain conditions cannot elimiate
out infiltration sea water in the Netherlands, through the salinity control. Many cases are known when

use of wind mills. continue to get intensively saline if no agri-

However, the intensive employment of vertical drainagt tions are carried out. Desalinization requires
has become possible with the progress of power engineering,
machine-~ and pump-building. This type of drainage ha.s found
extensive application in California, later on, in India, P&~

kistan. In the recent 15 years vertical drainage has becomeé

be combined with leachings and the irrigation
b¢, i.e., the combination of drainage and water
to ensure the required reclamation regime. Such

is responsible for the interaction of irrigation
popular in this country, particularly, in Central Asia and

the Ukraine, then in Xazakhctan, Transcaucasia and so on. T2

iter, thus affecting the value of total water

S8xperience gained in irrigating saline lands in
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the USSR, particularly, in Cenural Asia, proves that sci)

desalinizacion can be attained under any sround water table
occurrence though through the applicstion of different rstg, =
of irrigaticn water. Thus, undcr shallow drainage provideg -
the ground water table occurrence approximating 1.5 m in the
Khoresm, Tashauz and other regions, stveady reductisn of the
seasonal salt build-un, occurring here, is attained but net

irrigation reguirements vary from 15 tc 17 thous mﬁ./ha.

movn there are distinguished fcur reclamation

ohic, sewlautomorphic, semihy-romorphous and

jven below, describes the main features of
Bl ’

Table 1

- af Reclamation Regimes

Under similar conditions, when drainage is as deep ag
2.6 m and the ground water-table cccurs at a depth of 2.2
2.5 m, the total net water consumption on the experimental
rlots has been reduced tc $-10 thous mil'ha.

Baumans Foulsbols sné others conducting experiments

in the Dajalah region, Iran, with the use of drainage 1.2 m

Type of inter-

Ground water Ground

deep and drains spaced at 25 m, have received the desaliniza

tion regime, the volume of water used for irrigation made
up 16-17 thous l}/ha.
El Gabali, ARE, carried out experiments on the
"Abis" and "Itku" areas near Alsxasndrisa, composed of heavy-
textured soils, employing ver: dense drainage C.9 m deep,
drains spaced at 20 m and leaching rates egqualling 3U-3%
thous.mﬁfha. Ee failed to deseiinize these scgils and deci-

ded to deepen drainsge and to lower the ground water table.

The optimal reclamation regime ie understood as’
such combination of irrigation znn drainage when desalini-

zotion and steady improvement of the natural fertility of
irrigated lands is ensured with minimal wster amounts used

acticn of suosply of water

sround and leading evapo-

irrigation portion of ration,

water water deli-=  thous.
very, thous. mz’/ha
mjfha

e | 3 4 5

Irrigztion water

is not backed up = i

by pround water, H1=0.05-0. e~

downward infil- - Z (l4Tp)-0¢

tration is free M=0 o

Ground water -1<£0.I-0,2

backs up seeping

irrigation water, i(H"'Tp)‘Oc

.but does pot feed

plants X = 0.5-1.0 0-1.5

Ground water d=03% (H.,.Tp}_ Oe

feeds plants, pre-

_vailing over irri- ¢
gaticn water M Z2.0 1,5-3.0

per unit of yield.
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Table q ¢
51 for different types of salinity and conditioms,

{Contd.) :
2 _the amount of water required Cor leaching the

up as a result of inefficient ground water evapo-
1 2 3 4 5 2 .

4, Hydromorphous Plants ave mainly _ﬁ}O,Bz_(H—Tp)_oc _:'g_ﬁggesta the curves permiiting the comparison of

fed by ground
water M25.0 37 7.0

ration regimes usad in the Golodnaya Steppe
its ground water salinity equalling 6-8 g/l

gation pericd, and similar curves for +the

and the Kanibadam area plotted by I.P.Aidarov,
with S5.F.Averyanov's methods.

The analysis of the automorphous and other regimes haa.
shown the increase of ‘he fHotal water cconsumption due to inepsy

cient evaporation. The closer sround water table To the groung

surface, the greater water losses by inefficienmt evaporation, mdent that as regards reclamatvion, the semi

Therefore, as far as output of water (the element of water ba- regime is the mo:st attractive one for the majo-

lance) is concerned, it should be added with inefficient water whose scils are susceptible to salinization.

losses by intensive ground water evaporaticn. us and semihydromorphous regimes can be appl-

The value of gzround wster evaporalion is closely asso=- e when fresh confined ground water is avail-

ciated with the leaching portion of waber delivery, K. This va le, ir zone of inundated or leveed first ri-

, The automorphous regime should be maintained
drained lands or in case the possibility exists

lue should be defined as the required amount of water to be

ded to the totazl irrigavion rate with a view to wash away salte
deep ground water table by sprinkling, sub-

combined with vertical drainage.

accumulated in the course of ground water rise. Ground water Sé

linity béing Cm, inefficient ground water evaporation will Ie

sult 4n the build-up of salts in the active layer, equalling er choice of the reclamation regime type is

the reduction of the pollution of both return

a5.5Crp'sll In order Lo wash these salts away, there will
receiving bodies (Fiz.3).

ice the employment of the semihydromorphous
e lands unfavourable in terms of reclamation,

be required the amount of water, M, to be determined from the

o

o

‘formula derived by V.R.Volobuyev:

5
U2 by =t fy(1s D) (2)

Substituting 8, by admissible salt accumulation in tbé

fact that great quantities of salts are an-
2d into salt circulation through the intensive
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=———— IRRIGATION HEQUIREMENTS FOR THE COLODHAYA STEPFE

——— IRRIGATION REQUIREMENTS FCR THE KARSHI STEFFE
Jacc.to I,P,ATDAROV/

—-=——  IRRIGATION REQUIREMENT FOR THE EANTBATAM AREA
[ACC. TO I.P.AIDAROV, E.K.KARTMOV/

Srmessen . WASH-OUT OF CALTS FPER HA, THE GOLODHAYA STEFPE

Pig.3. BRelationship between irrigation reguirements, diffe -
rent reclamaticn regimes and their effect on river

water pollution,

ich are %o be washed away later c¢m. Such efforts
{gfbr the docuble herm. (n the one bsnd, excessive
ae are used; on the otker hand, wssor-receiving
14“3&. Thue, the proper choice of the reciama-=
: its both maximunm reduction 57 the woter amomts
of reclamatisn and improvement of Lhe quali- .
red reclamation regime can be schieved through-
i;u.ation of irrigsticn water delivery and
N regulation by means of a drainage systen
t&ﬁgpired aepth.
wnkgthe opersticn of all tyses of drainage,
shed She leaching and operaiicn periocds.
jilyeriod the regquired degree of soil d=salini-
mned, conforming to the usper toxicity level
éﬁawe'not adversely affccted by salts. In the
1;f leaching regime of irrigetion is maintain-
?fhs preventicn ol sslt accumulation and the
ing of desalinization. In case of severe soil

5 is effected using heavy rates - 110 thous.
4

etimes covering 2-5 seasorns. Several methods
Zisaohing are recognized, using: small checks,
nd lateral leaching. The methcd of leaching
.;Eaidering a slope of the location, soil pro-
ing rates, Heavy-rate leaching may be as long
/S. During the leaching period drainage cpsra—
icterized by the higher pressure and higher values

e moduluc, up o 1-2 l/sec,/ha. Drainage sys-
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Tems, built with regard for the operation pericd loads, are
often inadequate, even though the drainzge flow is increasa&_;
during_ the leaching period, as a result of rather high prege.
re. Therefore, drainage systems are to be added with ‘tempo
shallow or deep open drains. Attempts are made tc builg
rary drainage systems by means of mole plows, protecting
walls by polymers or thermal treatment.

Heavy-rate lezchings result not only in the reductx-
of salt concentration in the soil but in the destruction of
so0il aggregates and loss of nutrients, i.e., loss of so0il en
tility. Thus, the experience gained in the development of
heavily-saline scils in state farms Fo.4,5 and & in the
naya Steppe bas proved that despite the reduction of salt conm
centration below the upper toxicity level (0,01-0.02% accord-
ing to the Cl-ion), the rates of the yield increase are very
slow and 2-3 times lower compared to poorly- and nedium—_sali-'*
ne lands which have not been subjected to habavy.-:—rate leaching
(Fig.4).

Cf reclamative crops grown in the USSR mention should
be made of ‘sorghum, Persian clover, joughara, Sudan grass;
sesbania aculeata is populsr in India, while barley, clover
and other crops, in Irag.

== HIGHLY SALINF SOILS SUBJECTED TO LEACHING

SLIGHTLY AND MEDIUM SALINE SOILS

—QO0—

—A— NATURALLY PERTILE SOILS

Reclamative crops provide better shade, decrease ineffi

cient evaporation, enrich the soil with organic matter and nit”
rogen, improve the soil structure, make the scil less compacts

Of great importance is the cbservance of the whole COE”
Plex of crop management practices, including: the time of
sowing, ripping, treatment, etc. It is good practice te appl

YEARS OF DEVELOFMENT

Averaged growth of crop yields relative to years of

Fisaq'o

developing new areas in the Golodneya Steppe.



< rioration of the water quality which inevitably involves se-

nanure which improves soil permeability, decresses scil E£q
. A3

pactness and cscapes carbonic acid in the course of regns : 3
;2 R : basic reasuns responsible for the river

TN ORI T deterioration is the spilling of drainage water

Cne not forget the 1 i h f recl
e £ S TS G Shede of e amati ~increased entry of salts inte rivers, as it

such as: deep _s}ldu[-;hi% to improve permeability of stratis;, B i ey, 58 sttributed o “Ghe WL iven-
e 1) -

:_'.oila, to meke use -f gypsum cccurrin: in the sub-scil; b reisine created on the ‘drained lands, Usider

pleughing on solonetz soils; sand application co heavy s0i 8 enbrapping of salts into the aeration zone

tc. :
g - while seasongl reduction of their concen-

Thus, thke present world reclamabtion state of the art %o intensive leaching. Therefore to winimize

»ermits & uccessfully <o t : i ; ) o
»ermits to s ssfully cope with the agricultural produc , it is necess o G T G i

d wi e ; of ds 1iabls -
on saline lands and with the development of new lands liabls Bbcan b the' ‘optins) reslamition . re-

%o salinization. These efforts are to rely on the inbtegrateg

use ¢f differenc is being ilable to th clamation : : 3 5
erenc metlods being available to the reclamation Sbbmcnt of opt Fean Gidh ‘tépined

science and 5 a e th 1% o i s
ce praciice and varying to € natural condiiions roving the control of irrigation wa-

Land reclamation should allow for the necessikty of B seitored a sydten of ‘1rvigation and

maximum rvan < the enwviro ne ti iment ”
% s g > i o il Sy L interacticn, to ensure desalinization, the

al effects on it. IEeazﬁzhile intensive reclamation of saline ! :
2 ! i ¥ ' system's excessive water being minimum.This

lands im th 1113 b t water to ri being
g o e Rl et Bt il e ke vl d if, by the time irrigation is commenced, to

irrigation scurces, comstitutes a threat of a drastic deter- e
i D ad water, even saline, by closing.drainage,

et to the minimum the zone of free aeration
on, thus, reducing the expenditure of

Intensive salt accumulation can be prevented

rious economic damage. The Reclamalicn Bureau of the USA
has estimated that the salinity of the Colorado River wately
equall: at presant 851 mg/l at the Imperial dam site, will .
¥ ing 5 FLE ' ' that under ground water raising, ascending

b high 11521340 1 by the y f 2000, th resuts
il ot e b 4 IRABGE B0, wine water are to be suppressed by descending

ting in thke anrnual damage in the orcer of 124 million dolla™®
& during fresh water applications. After com-

Colorado Ri JaGer lity Improvement P if no
(eetous TERaRe T R Tt ation ground water draws down. If the moderm

urgent measures are taken. In the USSR sal of the 5y ds”
e i i 2 echnique does not permit doing so, ths transfer
irrigation will permit to safely reduce evaporatien
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rya River water has markedly increased, reaching 1500 mg/l

%0



losses and te regulate water delivery in the period of pe. . decrease oui pressure created by seecpage

water use. als on the lands whose reclawaticn state
The USA and Sovizt scientists suggest to lower  J avourable, thus, resducing ground water re-
water tables during the period when plants shade the sure : seepage water and bthe intensity of
and evaporaticn from (lhe scil is considerablz. This wil] o

mit to decrease salt suction to the aeration zone and _ nt of the technologies in land irrigation
on, after intensive plants growth and plants shading the 3t : growth of the flest of tie mackinery and
face, to lower the zround waber rise by drainage closing, by . knowledge of processes and regularities

cause inefficient evaporation during this period is minimug movement in thke soil, their reaction with

{(V.V.Yezorov, Shilfgard, Nilson). ‘enable the reclamationists all over the

River pollution can be markedly reduced through the :u8fully with the task of adeguace Supply
inper-system use of drainage water. This problem w=zs dealt _ the food and raw msterisls.
with a in a special paper submitted at the Symposium. The
necessity of improving drainage conditioms, of establishing
the leaching regime in compliance with soil properties and'
irrigation water salinity is to be emphasized.

As to the irrigation systems known to have ssrious
seepage losses from canals and the low efficiency of the i
rigation technique, inefficient losses of irrigation water
exceed 50%. This water, seeping into sedimentary rocks ré—
turns to rivers, being of cuite another quality as it is loé=
ded with salts, pesticides and chemicals which pollute ag:'%
river water. Thus, the increase of the efficiency of the s§j=
tems and of the irrigation technique through securing relia=
ble seepageproof canal linings and improving the irrigstion
technigue, contributes to the betterment of the quality of
water in rivers. Besides, the improvement ol the system
efficiency by constructing canal linings, flumes and pipe~
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