5. Possibilities of gradual transition to water conservation irrigation technique
5.1. Major trends of irrigation technique development

Surface furrow irrigation is most widely spread in the region (70% of irrigated area);
then stripe irrigation (26%) and check irrigation (4%). It is explained by the fact that this
method is “universal” for various climatic zones and relatively simple; besides, water level in
canals is insignificantly higher compared with command area surface.

Under limited water use irrigation water is distributed extremely unevenly over area
particularly in new irrigated zone. Total water diversion to local irrigation network can be
less than crop water requirement and consumption but separate fields are not irrigated at all
or irrigated by collector-drainage water while other fields are irrigated by high norm with re-
duced number of irrigations.

Actual irrigation regime and technology mostly do not meet designed ones. This leads
to low irrigation water productivity at field level. Irrigation norm is exceeded by 2-3 times
amounting for 2000-2500 m3/ha and number of irrigations is reduced down to 2-3.

One of the reasons is willing to cut labor cost, lack of fuel and machinery for soil tillage
after irrigation. Actual furrow irrigation level is characterized by low mechanization and labor
productivity. At the same time this method is adjusted to various climatic zones and has po-
tential for perfection based on irrigation technique optimization and irrigation facilities mod-
ernization.

5.2. Main problems connected with water saving irrigation methods introduc-
tion and ways of their overcoming

At the moment, inconformity between agricultural production and industrial production
(energy) price (latter is close to the world prices) does not create farms incentives for irriga-
tion technique improvement. Such incentive should be decisive factor of advanced technique
application. Past experience shows that attempts made by states and ministries to stimulate
advanced technique by force were futile. Achieving potential yield together with water con-
sumption decrease is possible through: drip irrigation, sprinkling, field laser leveling. This
technology permits to cut water consumption by 10-40% compared with furrow irrigation.
But these methods require substantial capital investments, for which yield should be in-
creased by 20-30%. Under future water availability decrease advanced methods introduction
is inevitable.

Most effective are such methods as in-soil, drip and sprinkler irrigation. In each case
decision should be made based on technical-economic evaluation. In this connection, let us
consider water saving technologies cost in comparison with possible benefit from these tech-
nologies introduction based on current prices.

Traditional cotton furrow irrigation on automorphous soil within III hydromodulus re-
gion is taken as a basic version. Technical-economic indicators developed by Uzvodproekt
and SANIIRI are taken as advanced irrigation technique characteristics (first 4 columns of
Table 4).

Cotton water consumption under cotton yield 3.5 t/ha is near 6.75 th.m?/ha. Water ex-
penses “gross-field” under average efficiency KMOnons = 60 % is 10.8 th.m?*/ha. With ad-
vanced irrigation methods water saving from 2500 th.m?/ha (optimal furrow irrigation using
rigid and flexible tubes - KMNOmens = 78 %) to 4200 th.m?/ha (in-soil irrigation -
KMOnons = 98%) can be achieved.



Table 4 | Technical-economic indicators of irrigation methods under their optimal application (according to Uzvodproekt
and SANIIRI)

Cagtiial bavesiiment i Twam # % [ e Beguen] meesiimal o §in | AR maE wrmoo Frimm WIUPAAS- % ssecomand Deaigreal  imdscas
imgann petwink and e Tl [ viekl [E——— e i f &E qotion flelds e perdd )3 “cosi-bere e
iz bnkpea 1.5 it vha
nihalng
Walei &
Chperaen fcomervas B i PO RILCT EapEinen Aty S Farm
(T TERER!  faraicy um Cagaital [ |1 WEIE e, ER
Iriggaom mie Uhuds andd b o il M e LI R lruel g S '1 Faral
wigalisn efliimaty | 30 I e Tata] [FroTkaeTn svigmiion | i |11 L farm far. yikH prufii sk
Tiviad vussrvali ot i il LU | s e pralectic:
oy eipEnEn fiekd eyiprisel] Jinf 4 gt e
i im sMiciency AHTLEH imyam prooalarie: 1] [EIT i
eclmbgie |, L8 HE [Caetie n waler
inlh K AavIng
ha Sl i ™ T m'hs m' S Lim' it LEam fm’ 'm' [i-h"vm' (™Y L LT 5 ha 4 ks
Farew wriganion wing flesthis sad npd
Tulies g g fm Mumes 1 ¥ Wl 5l 78 AMN  IGHEDG  TENF 0An K62 il 2il 3 052 008 (9% Bl Tl A 444 L
The smme fking san fom  closed
S 2050 115 ]| 0,78 WUH |ONDF 15N QA 077 s m 5 g ant o iR ) e s A48 Iis
TN Sc. MO SnSNcy Sl IR 5 080 ) ¥4 0TA RNM IGRDD 358 14T 145 0@l 1 5 ool aou 208 160 Tt 406 5T 182
Sy g O i g R i n 0E T (esd 100 GaT 068 0Ed ] K Wgl ane 368 ) T6 4K 25 115
Thr wme wif Ssccle wpubiinm ol
wamr gepply i farous o Necile end
pighl ishes ong W Bom o Nemes. 2 530 140 55 08F TR0 (BN I @7e 0TS N m 4 a6z anp A el Tl AiE inl 198
Thz mmc with dikecic swpubbon Gl
WRET Rply g b taking san frrm
closed peteork 2118 6% 5% 0% Tebd  IEM 3N B0 (e nis M i L1 = TR Tl Tidd 4K 55 1o
= kg by rrarkale moazblmes
T 1403 |30 (Ll oH E  IREMI TN LB DA o4 Bl 8 LTS R I} Tl Ay TH an
Sprinkllng by matinary aysieeris TN}E [ am GRS TE0 WEWm 31 1M 1.0 Lk ] ] i R LT T T 10 D Fi [ LR |
I -
e i s £ITH 4D 50 ans BN IDM0 AMM 203 48 17 10 i T 1l Tt T S I "
Ie—amil ymigraena & ) 1940 T GOE AN IDEGD MW LSF OGS 04 0 10 oo 1% 6 140 T 00 o -1z

Note: When capital investment calculating prices of 1984 were revised taking into consideration rate 1$US=1 ruble.



Required investments per 1m? of saved water amount for (Fig.6):

From 0.65 $/m? (one-side irrigation ditch) to 2.20 $/m? (stationary sprinkling) under
annual operation cost:

From 0.01 $/m? (one-side irrigation ditch) go 0.10 $/m?3 (stationary sprinkling) and an-
nual operation cost on water saving systems:

From 0.06 $/m?> (regulation of water supply to furrow using rigid and flexible tubes) to
0.24 $/m? (stationary sprinkling).

According to WUFMAS-98 results obtained from 68 cotton fields in 1998 in Uzbekistan
under cotton yield 3.5 t/ha, average operation cost 360 $/ha and cotton price 760 $/ha,
farms had profit 400 $/ha.
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Fig. 6 | Required investments per 1 m® of saved water

Thus, when introducing costly water saving methods with regard for expenses con-
nected with introduction real farm profit under current prices for raw cotton and inputs will
be reduced and introduction of in-soil, drip and sprinkler irrigation is impossible without
state support (Fig. 7).
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Fig. 7 | Farms’ expenses and profit under water saving introduction (on ex-
ample of cotton with yield 3.5 t/ha in 111 hydromodulus region)

In the nearest future existing methods (furrow, stripes and check irrigation) can be
improved through technology optimization and reproduction of some forgotten rational
methods.

Under current socio-economic situation following organizational forms of advanced irri-
gation technique introduction are possible:

- creation of experimental plots in basic farms and technological map development on
these plots in connection with irrigation technology and economic effectiveness;

- demonstration on these plots effective use of irrigation technique and training spe-
cialists and trainers;

- formation of order packages for typical irrigation modules adjustment to specific
natural-production conditions.

System of introduction should be developed based on recommendations worked out on
experimental plots: at first stage — within separate farms and further — within local irrigation
systems. Such approach will allow to receive real effect from water saving and irrigation
productivity increase. Additionally, irrigation technique will be properly operated and repair-
rehabilitation base will be established.

Alongside, it is necessary to develop incentives for advanced irrigation methods appli-
cation in private and lease farms. Soft credit system is necessary for farmers to purchase
advanced irrigation technique, particularly drip and sprinkler irrigation. Presently, advanced
metods introduction is limited by inputs deficit.

In these conditions priorities selection is very important. Priority methods and tech-
nologies are as follows:

- irrigation systems with chronic low water availability;

- massifs with water lift;

- irrigated areas with soil of high permeability and complicated relief;

- irrigated areas in flow formation zones because excessive water spending negatively
impacts water quality and land reclamation state in middle and lower reaches.



