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FOREWORD

The Proceedings of the Fighth Near Eust Soutl Awe drrigation Practices Seminar are

reported in this + lume. The Seimingt wis joinidy sponsored by the Roval Government of

Afghanistan ana e United States Azerey for International Developmeat. The Seminar
was held in Kabu', Afvhan toas ik field trips 1o trigation developirient projects in the

Helmand-Arghandab Nallevs Phe raoawech Senar opened i Kabulb on September 19,

1970, The nations sendimy delevsates tothe Seminar mcluded Alehanistan. Indias Tran.

Pakistan, Twitov, a-d ahe United  araly Repablies Observers attending the Seminar
included representatnes rong the Undted Stares ot Amereas the Foad and Agriculture
Organization ot the United Natons, ood the Ford Fousndation

The Near st South Ay Diogation Pracpees Seminar Serics lad s beginning in
Izmer, Turkey in 1956 wnd has been held bizamnueally since that time i the following host
countries: Tchran, wan, 1935 Tabore, Pabistn, 19600 Ankara. Turkey, 1962; New
Deihi, India. 1904 Aman, Jordun, 19000 and Tahere, Paliistan, 19080 AL of these
Seminass have been sponsored by the Uimted States Agenoy tor faternational Develop-
mant.

The delegates 1o the Fiahth Seminac. o in previous ssiinars. were selected by the
respective govermments from the personnel o organizations having the responsibility for
the development and maintenance of brieation projects and irrigated agriculture in their
countries. In most cases. the defecates represented  the hiah level. decision-making
personnel concerned with the problems o improving cevicaltural prodo-tion with sound
witer nuaagenent,

At ihe Lighth Seminar the delegates dedicated themseives to the solution of the
problems of  Awicetiaral Water Management wiich were given high prority vy the
Executive Committee of the Seventh Seminar. In che seventh Seminar, held in Labore.
Pakistan, muny pressing problems of the deveioping countries were considered. and the
Executive Committee ol that Seminar recommenrded additional study and effort be given
to certain specilic problems. Fro those recommendations the nugor theme ot thie Eighth
Seminar was developed.

The delegites to the Fighth Seminar worted diliventy and tirelessly to develop
sound recommendations for water development and  on-farm water management to
maximize agricultural producton on the irrivited Jands of the countries concerned. A

free exchange ¢ ideas annd knowledue took place at the Seminar to the direct benefit of

the defegates and the nations represented.

A. Alvin Bishop. Head
Deparument of Agricnlture and lrrigation Engineering
Utali State University

Technical Advisor - USAID

.
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Program

EIGHTH NESA IRRIGATION PRACTICES SEMINAR

September 19-30, 1970

Saturday, September 19

0800 Registration of Delegates

1000 Thauguration
Recitation frorn the Holv Quran

Welcome Address by HL B Meo Abdul Hakim,
Minister of Agriculture and brrigation

Welcome  Addr s by Moo Bartlett Harvey,
Director, USAID. Afehanistan

Response by A Jomma Mohammadi, Presi-
dent, Trrigation and Water Survey Dept.,

Orientation by Do AL Alvin Bishop, Technical
Advison

HOO  Adjourn

1400 FExecutive Commitiee Meeting

Sunday. September 20

Chairman: Mr. Jomma Mohammadi, Afghan-
istian

0830 Country» Progress Reports by India, Pakistan

and Tran
1200 Recess

1400 Country Progress Repores by Turkey, UAR
and  Afghanistan

1600 Executive Committee Meeting
Monday. September 21
Chairnyne: M AL AL Quraishi, India

0800 TECHNICAL SESSION: Fann Management

of Trrigation Practices
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1200

1400

1900

On Farm Water Management. India’s Ap-
proach, India

Financial Probicms on the Farm Operations in
Sevhan Project, Turkey

brogation aed Drenaee Pracnices Applied in

Nhuzestan. bran
R{?CL‘“.“
el Meetines

Dinner Mo Abdal Hakim,
Ministerot Agnculiure and hrrigation, Afghan-

sponsored by

shian

Tuesday ., September 22

Us00

1030

1106

1200

1-400)

1600

Charman: M MM HL Ghavamin

FECHNIC AT S8 SSTON:

af Irvizaiion Praciioos feontinued )

Farm Manaccment

A Modinied Concept ot g Consumptive Use
of Water

e Case o Rice, Paleistan

Iroeation Pract e bPasr Pakostan, Pakistan

Prrigation and Dionsee Practices e Hatd
Tappen. i
TECHNICAE SESSION: Drvication Instituy-

tows  Pare Relanionsdiips

Trripation Tnetitnrions and Water Management
Aspects, Aahanstim

Water Changes o Relation 1o Benetits De-
rived from Dinearion and Water Chunging

Systetns, Bules and Reoulations bnd

POTINTCNT SESSEONS Lo Drvicarion: and

Dirainage Sysion

Wiater Maeement. Method o Application,
Memstement and Connol, Afghanistan

Recess
Panel Mectings

Fxecutive Commitiee Meceting

’)

Wedneaday, September 23
Chaivman: My, Mohiuddin Khan, Pakistan

OS50 TECHNICAT SESSION

Drainage Systenis teontinued)

Farot Trrigation and

Kars Zakt Fmergency Owlet Disins, Afghan-
sl

Plinnme and Deagmng for Oprimum: Farm
Water Use Tndig

Princinles and Procedines on Water Resourees
Investieanon on the South Coast of ran.
bran

Eeononncal Tise of Nile Water, UAR

1200

Recess

VI0O  Lanel Mectings

Thursday. September 24

OSSG THCHNICATD SUSSKON: Faron Brrvigation and

Drainae Systems (continued)

Incation and Dramage in Fayoum (a unique
svstent), AR

Reconstruction and  Tmprovement of [rriga-
tion Svstems of Atghanisean, Atehanistan

THOHNICAL SESSTON:
Research and Sodl Saliniry

Lrrication Practices

Contnbunon of CaCoyon Some Irvication
Waier to Sonl Detenoration, Afghanistan

P2000 Deparrure 1o baeld Trip o Kandahar and
Helmaed Valles
2000 Dmner sponsored by Governor of Kandahar

Friday. September 25

OSO0- Visit to Karz and Zakir and Visit to Diversion
Dam ot Zator Shahi Canal

F200 Tunch sponsosed by AV A

1400 Vise 1o Khanga-i-Mobaraka and tombs of

Almad-Shal Baba and Mir Wase Neeka
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1600 Visit to Boghra Diversion Dam and onward
trip to Lashkar Gah
1900 Dinner sponsored by HAVA

Saturday, September 26

0800 Visit to Resewch Station and Livestock Farm

Visit to Grape-Drying Building

Visit 1o Marja Area and Darweshan Diversion
Dam

1200 Picnic  Lunch Helmand-

Arghandab Construction Unit

sponsored by

1300 Visit (o Farm,  Shanulan

(Khavaba)

Experimental

1400 Visit to Oif Mt and Cotton Gin (alternoon
ica served by Helmand Ol Mill)

1900 Dinner sponsored by USATD Fashkagar

Sunday. September 27

Visit to histonie Arch of Bost and return to
Kabul

0800

1200 Box Lunch on buses furnished by USAID/A

Monday. September 28

Charrman: Mo, ANE . Zitonn, AR

0900 TECHNICAL SESSION: frrication Practices

Researcland Soil Saliviry

Helmand Valley Shamatan Tand Development
Project Plans, Atghanistan

Svstems Approach, to Optimum Use of riniga-

tion Water. India

The Estunate o Water Consumption of the
Agricwltwal Crops throughout Tran, lian

TH4S Water Qualice in Relation to On-Farm Water
Muanagement in West Pakistan, Pakistan
1230

Recess

100 Final Panet Meetings

1600 Fxecutive Committee Meeting
Tuesday, September 29

Chairman: My, Jomma Mohammadi, Afghan-
istan

TECHNICAL SESSION: Education and Train-
e

0830

Land Consolidation Activities and Regulations
in Turkev, Turkey

Report ot EDUCATION AND TRAINING

Panel
Report  of FARM  MANAGEMENT  OF
IRRIGATION PRACTICES Panel
Repoit of IRRIGATION INSTITUTIONS -
FARM REL ATIONSHIPS Panel
1230 Recess
Chairman: M. AL T, Assific Afghanistan
1430 Report of IRRIGATION PRACTICES RE-
SEARCHAND SALINITY Panel
Report of IRRIGATION AND DRAINAGE
SYSTEMS Panel
1630 Exccutive Commitiee Meeting
1900 Dinner sponsored by USAID
Wednesday. September 30

0S00 - Execntive Conunittee Meeting and Prepara-

tion ot Final Report
Moming Free tor Deleuates
LHO  Closing Session

Chairman: M. Jomma Mohammadi

Report ot bBxecutive Committee by Mr.

Jommnu Mohammadis Atyhanistan

General  Resolution by Mo MALLL

Ghavamian, tran

Semma Report by Dr. AL Alvin Bishop,

Coordinator


http:10RcO,.ch

Delegate Appraisal by Mr. Mohiddien Khan,
Pakistan

Observations ol
Motheral

USAID by Dr. Joe M.

Closing Address by H. E. M. Ebhsan Rafiqg,

1900

Deputy Minister of Agriculture and hiriga-

tion, Afghanistan

Farewell  dinner lingineer
Jomma Mohammadi, President of Trrigation
and Wilter Survey

sponsored by
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Recitation from the Holy Quran

I the name of Allali, the Beneficent, the Merciful.

He it is Who sends doswn water from the sky for you, it gives drink and by it (grow) the
trees on whicli vou feed.

fle causes 1o grow for vou iierehy crops, and the olives, and the date palims, and the grapes
and all the fruits. Surcly there is a signin this for people who refleet.

And He has prade subservicut for vou the nigh and the day and the sun and the moon.
And the stars are made subservienr by His command. Surely thiere are sigus in this for penple

wihio nnderstand.

Awnd whar He has created for youin the earth is of varied hues. Surely there is a sign in
this for people who rake leed,

Aud Heiris Who Las imade the sea subservient that you may cat tresh meat from it and
bring forth ‘ron o ornaments which vou wear, Aud ioit see the ships cleaviug through it,

so that you sech o “1hs bouniy and may give thanks,

Awd He las cast firm monntains in the carth lest it guake with you and rivers and roads
that you may go ariel.

And landmarks. And by the stars they jind the right way.
Is He then Who creares, like hin who creates uot? Will yvou not then remember?

And if you would count Allalt’s favaors, vou would not be able to number them. Surely
Allaliis forgiving, merciful.

And Allalt knosws what yvou conceal and what you do openly.

Aud those whom they call on hesides Allal created naught, while they are themselves
created.

Dead (are they), nog living, And they knosw not swhen they will he raised.

Your God is One God: so those who believe not in the hereafter, their hearts refuse to
know and they are proud.

Undoubtedly Allah knows what they hide and whar they manifest. Surely He loves not
the proud.

AlQuran XVI:10-23
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CHAPTER 1

CPENING SESSION

Cholrman

JOMMA PMOHAMMADI

President, Irrigation and Water Survey Department

Welcome Address
by
H. E. ABDUL HAKIM

Minister of Agriculture and Irrigation

Exeellencies, honorable delegates, dis-
dnguished guests, fadies and gentlemen:

Today [ have the honor to open the
Fighth Near East-South Asia Regional Trriga-
tion Practices Seminar,

Cis o great pleasure for me to have the
privilege ol welcoming cach of you, on
behalt of His Majesty the King, the govern-
ment ad the people of Atghanistan,

Pwish vou all an enjoyuble time during
VOUr stay in our country.

Gentlemen, ogriculture is the back-
bate of owr cconoiie existence. Agricul-
tutal products constitute the major portion

of Afghanistan’s exports and consequently are the source of foreign exchange. About
72 per cent ol the national income is derived from agricultural products.

Yet, ot a total surfuce arey of around 160 million acres (64 million hectares) of



Afghanistan, not more than 12 million acres (4.8 million hectares), or 8 per cent, is
cultivated in any given vear,

More than one half of arable land lies fallow each vear. because there is not
sufficient water for the area served by an irrigation system. Total Lind wrea includes:

1) Desert and mountam area, 1TES million acres (1o million heetares)

2} Arable including nrigable «nd fallow 33 mitlion acres (132 million hectares)
3) Potentially avable s 3 million acres (1.2 million hectares)

4) Grazing land 5.5 miltion acres (3-8 million heetares)

Sy Forest land. 5 milhon acres € ) mullion hectares)

The foregoing statistics show that a Targe portion ot patentilly cultivable area has

been lett unused in the connty due to an undeveloped rigation svstem,

The Afghan government has been intensively engaged with nationwide planning and
construction of irrigation development schemes mecent yvears, but still we have a long

way to go 1o solve our irfigation problems,

Agricutture snd rrigation development have great importanee all over the world,
especially in those conntnes where Tood supplyv acd demund e not in halanee. On the
other hand. the would faces o popuianon exploson which makes the problem of food
shortage even more critical. Inorder 1o increase the inadequate amount of food per
person. and 1o provide satficient food for coming generations, we need improved
methods of agricultare, which in tmn vely 1o o areat extent on sound irvigation systems

and efficient use ol them.

The development ot awicultine and rvigation aoad solving of related problems
comprise the nujor part of our cconomic development plan. I firmly believe that this
kind of seminm helps us do better plownng and directs us toward solving some ot the
problems with which we are contionied in the field of hrigation. Problems related to
irrigation and drainage vary in ditferent conntries according to their natural and physical
conditions. But discossing those problems wives us an insight toward solving then.
Likewise we uet an opportunity to hear about the accomplishiment of other countries in
the tield ol inigation. and o consider the possibilities of adopting these methods in our
country.

Man cannot experience evervihing directly, so hie Jearns by the experience of
others. Seminars of this nature envich onr experience to a great extent. Besides discussing
the main problems, exchanging rechmical knowledee in water development and updating
ourselves with the Tatest technological progress i irmgation, such as design and
construction ab sonnd wriganon svstems, etficient water management and application,
and other refevant subjects, are preparmg the members ta serve hetter their respective

countries.

Finally 1 would Tike 1o expross myv deepest thanks and gratitude to the United
States Agency tfor bnternational Development for the assistanee and cooperation in

convening this seminar,

Ewill end with this quotation: “Trngation in many countries is an old art - as old as
civilization. but for the whole warld it is a modern science  the scienee of survival.”



Welcome Address

by
DR. BARTLEYT HARVEY

Director, USAID, Afghanistan

Mr. Chairman, excellencies. friends:

It s a grear privilege to join His
Excelleney Minister Hakim in welcoming
vou here todav, Tt iy also o pleasure, On
hehalt of USAID/A Tam frank to sav we are

alad vou are here.

We are vlad veu are hewe because we
filie this beautitul countiy. We sre fasciriated
by oats problems and challenges, and we are
delighted to have o chance 1o share our

expericnees with vou.

We are glad for the chancee 1o renew
old friendships and build new associations,

We are glad because we need you.

There is a lot goiny on i agnculture herey a lot that is successiul, some that is less
0. Speciatty products Tike Earekul imclons and raisins are improving i quality and are in
good export demand. The national wheat adapnive research program is impressive, and
after harvest ity resulis are pathered i tinme tor campuaign planning for the next planting,
which s even more impressive. Fertitizer and the new varicties of high vielding wheat are
increasing yields, but their spread is slow, Many thousand hectares of land have been
brought under irrigation command. in both large and small systems, some of them very
dramatic indeed.

But in this land where water is the dominant, scarce resource in agricufture, we
need your help in developing systems of water management. Faimers here have a long
tradition of etfective water management within the limits of village organization, mud
and sod technology, and flooded tield agriculture. However, they need to learn, and we
need to learn how to teach them, the management of Jarge canals, of drainage, of furrow

irrigation, and of mulaple croppiny.

Hopetully, you people will bring us new ideas, useful rechniques, and most
important, clues to modes of organization and management that will actually result in
improved efficiency of water use by real dirt farmers on real dirt farms.
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We look torward to these sessions with hope of great help from you in improving
on-fanm waler management, oo inoraising the limit on incomes imposed by
Afghanistan’s scarcest agricultural resource.

Good [uck and God speed.



Opening Address

by
Mr. JOMMA MOHAMMADI

Exeellencies,  honorable  delegates,
Ladies wnd - gentlemen:

As the head of the Atghan delegation
tothe bighth NESA Trrigation Practices
Semma, bohave the honor ot welcoming
cach of the distinguished delegates represent-
e the counties of the Near East. South

Vs and the concerned agencies,

ot vselt and the distinguished  delegates,
our seere thanks o L Eo Mo Abdul
Habim, Minister of Azoculane and drriga-
non Tor his deep imterest i convening this
seartnar e Adehanistan and sparing some of

b e luable time today for weicomme the

ceterares and maugarating the Sennnar.

Bov oo orea o proaless Yon the vovernnent and people of Atghanistan to
see that the Brahth NES A B canon Practices Seminan s being held i this historic place,
Honarable delevares i van ploaare tohe vour hosts and at the sanie e we hope vou

will forgive short commnes sty in the dnmneements,

Asot was nehiy stated by F L the numster, of the total geographic area of the
country. because of taicrons natuad problems, and shortage or lick of necessary

facilities, only a sl percentaee s annuadly cultivated.

But on the other hand.we e tully aware of the urgent and ever growing demand

for the increased agvicultueal products o satisty the needs of ow people,

Theretore, the governrment has given very high priority 1o this sector, namely to
increase the agriculturt production and (o develop the nrigation facilities in every

possible manner.

Weo have completed  reconmanssanee survess of the comniy’s Jand and - water
resources in most of the Lireer river basine,

Feasibiliny «tudies are umdertaken for o number of selected arcas. In fact, where
studies were fuvorably completed. construction activities have been started and are going
on ina number of basins, some ot which vou will be visiting shortly.

I would also Bihe to extend. on behalf



[as antended that the total agvicudtimal production shonld beinereased bath by
intensitication on existing areas os well as by bongme new Tandnnder angation. Major,
medium and nunor projects e and walb e taken apome o balinced and complementarny
manner. Acoon s tted toomprove the vicldcon noit e by the ane of better mpuis,

improved implements and moder iechimgues

The tesults aclneved o this doecnion momaey parts of the conntiy, for example

from the wheat prograt are lehhv satetactan ared enconvme.

However mspite of what hos been done o tae s the teld ot developing Tand and
water resonrees, much remans to he done ver And Bere oan aea where we o sncerely
welcome nrnal understindimg, cooperaton ard paetanee Under the present context. il
is not ondy the tunds and commaodites thar will Lielp acectenoe provress but of noless
importinee o the techoneal Enow bew ad exehanee of expenence and knowtedge watl,

different countries, especially those i the NES N remon,

Sttnated as ey e, the NESA comtnes e Lrcme o would have faced problems

similar o ours, and henee then experience would be valuable toous,

Tlhos seomnar has broveba rosether se vnor speciabists deatomg with simifar problems i
their respective countries wnd Fas crven us b opportanite o disenss and exchange
views., We therefore atiach ereat mportinee fo this semma and we are looking torwird

to the valuable cuidance thar the senuoa wdl provide i the tedd of nneation practices.

In conclusion, b owould ke 1o oexrtend mv o sincere thanks o the United States
Agency tor International Development and the velated sttt m particular Mo Ehrharde, for

the valuable asastance mananging this conterence,

I wonld particubar v ke to mertion D Bishop's continued mierest i the techiical

aspects of thie senmna,

I owould aiso et express my sicere thanks 1o the instiate of Pablic Health,
which made 1the prenuses avinlable 1o us amd aiso 1o the Tourist Bureau, the Helmand
Valley Autharity wnd othier oreameations and mdiadials whoo have wssisted s m
convering this semimar bwsh here 1o expresomy apprecition and 1o thank my vanous

colleavues who worked vary hard 1o make this semman asuaccess,

Finallv . b would Bhe toextend my sneere thanks and gantade to cach delegate dor
his participation. bwish vou allaovers pleasimt <t this conntny. T rhank von, Ladies
and gentlensen, for Vo comnmg to partrepate dn e paugination ot this semmar,



Seminar Orientation

by
DR. A. ALVIN BISHOP

Technical Advisor

Eacellencies, Director Harvey, dele-

sates, ladies and gentlemen:

As vour technical advisor, may [ add a
word of greeting to all delegates, partici-
pattis, and observers 1o this sawin on
trgation practices. This seminae o the
eighth noa series that haed s beomning
e, Tarkey i 1Yo The Nen Fast-South
Asia Dingation Practiees Senman s over the
vaears, has become o strong toree to aclheve
hedter management of water o the bums m
thee purt ot the world “On-Fanm Waee
Minagement™ s pethaps o omare mclusive
and o better descnptive e than “hea-

tion Practices™ becanse 11 automatieally

inctudes “hgenon Practees™ and “Dioon-
age Practees” O couwrse, the NESA
Frogation Pracoices Senmoars bave dealt with all facets of water numaeenient for increased
agiicultoral prodaciion s inclading water application, water ramovad, water requirenients
with frequeney ad anounts, physical svstems, Tegal svstems, social systems, Ninancing,

cescarch aad albrelired manavement factons,

Now we have ianguated the eighth semim. Delegates and participants will find
that o vigorous progiam is in store for them, Techinical papers fuve heen prepated. panel
meetings have been outlined, and phyaicel auaneenients are ready in order to provide an
environtient for a free exchange of bnowledue A a techmeal semmae sucl as this, there
iy notime svailable tondulee iy disorssions of polinead ditterences. Altheugh the world
is troubled and some mav wish to discuss poncal ssies Ebeheve that this seminar is not
the plice to mention itent ot doectly coneerned with the e and management ol watcr
on the Lome i hope that delegates will not attempt oo nncoee the semi but continue
the tradition alveady establishied i the NESA semnns wnd tocus o the vitad problens off

increasing agricultuial prodaction wiih o mproved water maeenient techmques,

Accordmy oo the recommendations made by the exesenve committee at the

seventh seminar at Lahore, Pabostan, two vens avosand 1 ouetes

Futare seminins concerned witl noganon prctices should continue to
focus attention on the probleas of achieving ~ound water management
and efticient wxe o water onthe farm, Participating conndries should
pool their eltorts te realize this objective,
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The eighth seminar has been designed around this central themie, and in order to
generate o program for the seminar it was my pleasure to visit most of the countries in
the region «daring Febroary and March of this vear. The enthusiasm T found tor thie
seminars rukes me believe that the one now beginnig will be a great success. 1 kaow that
the Afgban committee and the USATD/Atghanistan have been working long and hard on
the arraagements in order to make the seminar suceessful and vour stay in Afehunistan

pleasant and productive.

T b Been e practice inpreviots seminats toinnmediately establish an executive
comnuttes. This cormmittee consists of the chaimman o tean leader ot the rlecates tom
cach countin . wath the techiet advisor s exotticie member, This conmmittee will have
freauent meciings. te test e s abicrnoon ab 2 pon The maqo, responsibility of the
executive comnuttee will be to appomt the climnmman 1o cach sesston of the seminat and
to determine the central thenie tor cach panel discussion group. Fhe seventh seminar at
Labore established siv panels, v andicated e the proceedings of that seminar. A
realigniment and reempliosis of unpottant problems i me order. AL delegaies should
coamuincate their thonghts and ideas for panel discussions through then represcritative

on the executive contitee.

I Rnow fromoans previous expanenes st the sexth and sevenih seninars that the
delegates will e busy and much will be cxpected of them to share knowledge and ideas
and o develop new concepts Tor nmproving the water manasement ol the Near
East-Souih Asia region, Tany sure that you witl not be disappointed.



CHAPTER I

PANEL RECOMMENDATIONS

Panel |

Education and Training

S. M. Popalzai -

Water management on the tarm and education
could be the subjects of many volunes ol writing.
The purpose of thie puiel, however, was to study
these subjects amd report recommendations that
could improve water muanagement on the furms of

NISA countries,

The pancel tinnt stadied the recommendatons ol
the seventh NESA semuar, found them just as valid
and appropriate now, and seconmends they remain

inelfect, supplemented by hiose of this sennan

As agneufture o the basic and most iporiant
occupation i these countnes, the panchrecemmends
that contimimy ettors be made to upgrade the status
of Trmers. Adule educanon and taining should be
designed 1o develep in the furmer o teeling o
importunce and the statos of his occupation as o

Farmer.
Speacific prograns recommended:
Chy Water manaeement o the tar shoudd

start with an allocation ol water to the tarm, based
on crop requirements. This distribution practice will

Afghaunistan -

Chairman

require the education ol all Tevels of people involved.
The tarmer must undersrand ivdgation crop require-
ments i he is 1o aceept water nnder anyv condition
different from his custom and vadition. To edueate
the farmer. all conunon methods and  means of
cducation ~hoold be used. Special emphasisis placed

on the use of village demonstiations,

(2) Marenud relative o good irmgated agricul-

tural shoudd - be o provided  as teaching

mstrametits wnd tools Tor such subjects as reading,

prachices

witing and oithmerics The use of existing villuge

schiools b recormmended for this purpose. Grade
sehool stndents covld wwociate sach study with the
ponapal work ot then village, that ol producing

crop.. This tmme = ot dong-term benetit, but
parcnts wiso will bencetin 1o fge extent. To place
this recommendation into effective action would
require cooperdion tom the educational leaders of
the comntry - The benefits would be wreat and vonld

supplement the ety educational process,

The Knowledee of the ivigation specialist must
be rewritten 1o the snaplest possible level. Many
farmers way be convieeed only by visual means, This



is best shown by demonstrations, but m many cases
pictures and drawings may be used. One subject, one
or two-page pamplderss with mest subject matter
ustrated, should be prepared 11 use by willage

teachers o extensing workers.

Vists by banmers oo demonstition s o
other fnms where voad drrigation practices can be
seensare highlv reconmended. The exchiange of ideas
and suceesstul practices among Garmers should be
cncouraged and could be secomplished during these

VISHLS.

Demonstrations nust he caretnlly plasned o
assure suecess in condiprons where they are used. T he
lirst demonstration mnst be suceesstul in order to
develop the contidence of timer m vovernmental

emplovees amd i the practices demonstrated.

Ftorts should e made 1o bring all village
leaders 1o reconmze the need for improving the
rencral welfare o the faner by using better farming
practices. All teaders in the country shoudd be made
aware of the eftorts to improve the Grmei's irrigation
knowledpe, Nutional interest i this program s

necessary.

Development of an organization 1o be called
the NESA
Association, or other appropriste tive selected, is

Irrigation  and - Agriculvural Practices
recommended for coordimation of the advancement

of improved oigation praciices in NESA countiics,

To further the exchange of ideas and expand
the use of suceesstul inigation practices, the panel

alsorecommends that cach participating country
annually prodoce o suitable pamphlet or book. This
pubiication should contain the report of progress and
outline effective programs being conducted i tha
comttiy . Frnoush conies should be made availuble tor
distribunon to member countries,

A progriam o recoging, by suitable award,
those individuals who muake outstanding contribu-
tions  to the education of foamers should  be

established i cach conntiy,

Some NENA conntiies have dheady established
cducational instiations for trainimg and education of
lower level technicians and their supervisors in the
specialty F water mumagement. Thus, the toundation
of such institutions v reconumended - all partici-
pating countrics. In this conpection more cooperation
Between ditferent coumtiies i exchange of experts

aind tanees iy recemmended,

Providing taineie for farm cooperatives whieie
they exist breeommended The steeess of sueh
cooperaiives 1 osome NESA countnes should encour-
dge ol counnics o stady e fommanon of sucls
conperiives. aisk Joopnovide the necessary help to

these vreamzatiogs,

The delegation leader should be assigned the
tesponsinility for bringing these recommendations to
the attention ot leaders in their country and to
present a copy ot these proceedings, and ask tor their
help i canrving out the recenmmendations they
recognize as most applicable 1o the country’s needs.
Attention should be drawn to the recommendations
of the seminar,
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Panel |l

Farm Management of Irrigation Practices

M. A. Quraishi

The punel discussed at length various problems
relating to frvn management for nngation practices
stnce the fast senmmar et in September, 1908,
especially e the aew situation created moall NESS,
countries by the “Green kevoluton™ called the

“White Revolution™ m b,

Fecame 1o the notiee of the panel that o some
parts ol some SESA conntnes, prodactivity of some
crops had shown an merease which compares tavor-
abiv with many advanced countries. the panel,
however, realized thai mproved Tirme menaeement
and drrigation practices were adopred only by proares-
sive farmess. wlule o msionts of faoomers sadl followed

traditional proctces,

fn numy NESA conntries mijor ivigation
projects tuving more than one million acres have been
exeattted vems ages Sudl the ingation potential
created by them e not e Taily uriized . Some

TCUNSOLN e

(1) Lack of proper Land piepuration,

()

tion mamly due to absence of field channels.

ack o praper control ol wates distribu-

(3) Lack of praper cropping patterns,

() Lack of credi, transportation, marketing,
storage and processing arrangements,

In this context, the panel examined the actions
taken by (he NESA countties on the recommenda-
tions made by the sisth and seventh sennnaes. These
recommendations were extremety uselul and exhius-
tive. They are appended ws a0 supplenmient (o the
recommendations  oi s panel, and are recor-

mended again by this punel tor adoption, subject to

india - Chairman

such modifications as may be necessary by the
recommendations now nude by this puel as given
helow:

(1) The pane! feels that the  necessary
coordination between various government and public
agencics conecined with fairm management for irriga-
tion practices s very often lacking, This coardination,
especially  benween irrigation,  power, agriculture,
cooperative and credit agencies at all levels, iy very

important and shoold be realized.

(2} Toenswre a long, usetud life of existing and
new  storiage reservoirs, special attention should be
given to crosion control and sediment reduction
measures in the catchment arcas,

(3} Special ficentives must be provided for the
fomer to enable quick development of his furm,
These incentives nught take the torm of govensent
cost sharing on {arm amprovements, reduction of
water chuarges Tor a dimited  period of time, the
provision of eredit at Jow rates, or any other means
which will encowrage rpid atilization of the irriga-
tion lacility,

(1) Inoareas where lund ownership is in small
units, special attention siotild be given to improved
lavout of minor water courses serving these small
arcas sooas tooreduce convevanee losses, The use of
lined ditches ind buried or portable pipe lines to

cerve these smal! s siould be encotraged.

(3) Top pooriiy should be given o and
prepatation i the compand area ol all projects. The
phan tor the mdivaduad Gieme shouid include provision
for adeguate warer distibation and concrot, the
feveling of the tierds s the disposal of excess surface
and subsurtaee water, and the protection of the fand
agamst erosionosahnity and alkalinity



(0) In the NESA yegion, rice is an extremely
important crop and one that requires special field
lavout.  lund  prepamation anwd veatment. o
recommentded that additicaal cinphasis he uiven to
evaluations  and  observations o determine  the
optimum Fehd size and mmeeent, water control,
and draimasee svarems, vies tor ditferent soil, water

chimate and culvmat vadions present m NESA areas,

(7y The

encouraged av one of the miproved water nanage-

e el ospunhder nigaron may be

ment and application methods depending on Tocal

climvate . sofl and ceconmmies and the Tnintation off

avatlable wanter

(8 To expedite felb suhzation of iivigation
projects, cimphasis st be given (o the cultivators”
necds tor nuproved seeds. tertnlizer machinery, and
other nputs necessary to hieh production and the
creation  of credits communeanion and marhetinge
factlities o that ol commercid mpits me emdily
avinfabice and swplos production can be marketed.

(9 Mechonizaton of favm praciices needs 1o
he encomraeed. Practices especially important include
seed bed prepaation. Lid levebing, havesting . and
post larve 1 onerations, Instructions in operation
and maintenanee ot avahible implements muast be
provided to operatons,

(1Y The Green Revolution, in the wake of
high vielding vaoery proginns, mulople aoppig o
relay cropping, hasesulied mlocal sarpluses oy
parts of NESA counties, Muluple croppimg necessi-
tates fast and preparation for e sowing ol ihe next
crop. Siultaneonstv Cthe produce must be harvested.,
storedc or narkered quiehiy . Withour mechanical
aperrtons, all this s mipossible.

As overy dew tmmers am attord  mechanical

cquipment  themselves. 1t becomes necessiny 1o

through  vovernmental,

NESA

OIZUNIZe Clstom seny e

commercitl or private agencies, Inoosome
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countries Agro Industries Corporation has been set up
by the govermment in ine public sector, Such corpora-
tions, besides selling tractors wnd - new improved
agricultural implements, provide these implements on
Iire to farmers wba reasonable raies Some private
frms and progressive farmers have abso entered this

field of lute.

{11 e should be enconraged, especially
in - areus where new minor dnigation projects are
proposed, o forny irrigition ssaciations or coopera-
tives. and give prionty to these projecty where such
associations aeree on costharme onocapital invest-
ment programs, These assaciatios « could function as
mtermedinte agencies beoween the Taomer and the

government or credit imstitutiens,

(L Piot projeces and area development pro-
arans may be wsetal m perfecting workable orsanizy-
tons for meetmg their needs. which can set the
pattern torappheation to fger areas.

(13 Supervised credit prowrams should be
adopted on a ke seale and provided incall irrigation

projects for quick wgncultaral development.

(1D Rutes and regubitions of credit agencies
must o reviewed o fcititate casy and quick How of

credit to finmers.

(13) Steps should be taken to strengthen the
extension service Lo guide farmers on the proper
croppmy patters and crop rotation, the amount of
water for cach inigation. control ol disease and insect

pests.and to tollow improved cultured pactices.

{1o) Progiesave fatmers should be arged o
N cortec! nounts ol mput and output, both
quantratively and tinancallyv. Simple foms which do
not mvelve complicated and deciled enties could be
designed tor the purpose. These aeconnts would be

usetul in analy 2ing and eviduating tarm economics.,
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Pane!l i

Irrigation Instifutions - Farm Relationships

M. M. H.

OBJECTIVES
The objectives of this panel were:

(1) To discuss, examine and recommend the

pattern of drrigation institutions that will, under
norl

management Lo the optimum benehit of water users,

conditions,  conveiriently  bandle  water

() Torecommend instoutional measutes with
respect to water rightss water use, water chiarges and

water delivery,

(3) e aswess the feasibility of forming irriga-
ton or water management ssocition and  rans
ferring the nmumagement and operation of wrrigation,
and drainage 1o the orgamizations

flood  control

concerned,

DISCUSSION Ol PROBLEMS
Reviewing  the problems raised in previous

seiinars, the following commoents were made for

consideration:

(1) The need for Tows and regnlations re-
sarding water rights, wuater use, land reforms
and cropping parierns:

(1) Some NESA counties enher have incoin-
plete or no Taws and regulations regarding water
rights . water use, kind reforms wad cropping patierns,
witli the vesult that the water users do not jeccive

optinum benetits,

fn recent vears, some counties, such as lan,
Indin, und Pakistan, have cnacied many of the Liws
and regulations recomoended i the previons NS A
reports, Sonwe other counnes, such as b ey, hine
taken steps toward these goals, Other conntiies are
still i the process o tormubatimg switable fws and

regalations.

Ghavamian

- fran ~ Chairman

(2) In most countries, the beneficiaries do not
fully cooperate Tor the suecess ol the projects, due to
lick of adequate Bdormation and knowledge.

(3 In some countrics, ubilization of water is
hampered  due o fick ol proper Taw tor land
acquisition wid provision of nght-otf-way for execu-

tion of project<aind ficld channels.

(- The lack of proper operationasl nanuals for
iriacion s stile a huadranee (oo the proper use of
water i most NESA conntries.

(5) Some cotntries need land consolidation,
kad ownership referm. and cropping pattern laws
and regulations in connection with irrigation develop-

ment.

(13) Water hicrees in relation to actual cost,
rendered  services and  benefits  derived by
beneficiaries:

(1) In most cases, water charges are fixed

without due regard to the bonefits derived by

heneticiaries frony reguliated irvigation,

£2) Some countries do not have i price - cost
computing division connected with irrigation projects
The operation and muaintenance eosts of rrigation
projects asitdhyvare ot determined so as to assess the
wiler chiarges correctiy,
water  charges  are

Y In countnics

assessed onthe basis of the area commanded. whether

ot
nrigated or not,

() In some other countrivs water rates are
tixed o crop basis., Such countries hrve fuced many
difficulties Jue 1o beneficiaries not receiving demand

Hotes o time.

(5 Collection ot water charges is still a pro-
blemyin some NESA countries
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(C) Drrigation Instituiions:

(1} Legislaition m some NESA countiies pro-
vides for fanmers” onanization to enjoy optimum
atilization of water at teld fevel, But most of them

do not have such ergantzaiions tor this purpose,

() b conntnes where farmens” oraanizations
extsto they do e fove propee detailed warking

procedures,

(D) Transfer of nanagement. operation and
maintenance of drvisation, drainase ard flood
control schemes (o organizations of henefi-
claries:

(1Y Some countries ive muade provisions in
the Taws and resnlitions to dnnsier numagement,
operation and muimenancee of wogaion, drainage and
minor flood contiol schemes on the farms (o the

beneliciries” oreanizations,

(23 Some countries tace problems in making
such a transfer, and some others are reluctant to Jdo
so untb and wndess the beneticunies” arganizations are
sutficienty trained and capable ot such vperation and
nantendice.

(3) Some comntries have made provisions in
the faws 1o operate and mamtaon the primary and
secondary irrigation, drainage, and mapor food con-

trol schemes by the pubiie sector,

RECOMMENDATIONS

The panel. having reviewed previous seminars
recommendations. having  discussed the problems
mentioned above and realizmy the importance of
mstitutions and T in water use and water manage-

ment, recomtiend < rhe collowing
(A) Laws and Regulations:

(1Y Lawsaales and regulations govering the
proper nse ol water by beneticanies should  be
enacted with due regard 1o water policies and local
conditions. Theretore, it 1 stronudy recommended
that sound Tows:vules and regulations be framed and
sttably enacted i all NESA countries,

(27 Inocountries where proper faws have not

been cuered. Taws for Lind ownerstiup telorm. land
settlement., land consotidation and nat-ot-way should
becieted i cornection with every nrigaiion project,
toassure the ettficient distrbeton of water,

{3 bverv nneation project Shoudd have a
detaifed cropping paticrn caretuliy stded 1o ave the
greatest ccononte retuvins, by asiamed that these
cropping patterns v chanee oe hae wath the
development ot new piodoction technology These
patierns can be enforced by whatever means the

sovernment sees 1t

(1) Where lacking, operation manuals tor iri-
aution projects should be prepared by the uppropriate
auwthority to safeguard against the raisuse of water
and 1o assure proper delivery and optimum utiliza-
tion.

(83) Warer Charpes:

The panel reels that the recommendations made
o othe seventh NESA semirar should be considered as
a tundamental basis and guideline ior the assessment
of water charges, and strongly recommends that,
where necessary, vy and regulations should be set
up for the colleetion o water charge.
Farmers’

(C} Irrieation  Institurions  od

Ascociarions:

The pance! teels that the optinium withization of
water can never he achieved unless proper govern-
ment irmgation wsktutons and foarmers” associations
are set up and well organized. With this aim i view | i

is recommended that:

(1y I countries where no faws live been
enacted. Liws should be provided for the establish-
ment of tarmers” associztions, fnmers” organizations
for optimum utibization of water at field tevel, and
provision ot factities for these asseciations thiough
allocation ot fong-term eredits or other means.
associations should  huve

farmery

(2) The

rules. regulations wind wlequate woiking procedures.

(3) The government should provide training
facilities tor members ol these asociations and all
help necessary o them 1o fultill their responsi-

hilities.



(4 Cooperation and close coordunation among
the different instituticns responsible for the develap-
ment of irtigation projects shoold be entoreed by the

g()\’CI'I'IHICII[S.

(5Y o countoes where angation msitutions,
and farmers” associations have not been deveteped. it
is suggested that suitable tvpes of faimans” assecia-

tions be established on a prot basis,

Eeononice and sociological research <hould be
conducted on these pilot organizations to eviluate
objectively the vinions types of organizational struc-

tures.,

This intormation couid then be used to help
develop furmery” associations which would be best
adapted 1o the culture of the specitic country of arey
of the country, This tvpe of iformation could be
particularly aseful in obd mgated areas where tradi-

tions are Jdeephy rooted.

(D) Transfer of management, operation and
maintenance  of o frrication and o drainage
projects to oreanizations of heveficiaries:

i1y Where not
nunntenee mnd managenent of angation distribu-

tatiterred. the operation,

ton and dimaee ovstenes oo the e henld be

tanstenred o the beneticanies through their selt-

organized wssaciabions Such assocntions shoueld he off

amature. size and puitent as wall best tie the needs of

the particuin projece o project entiny

Stubject (o supervision of governments,  the

opention  and maintenanice costs and  cotlection

responsibilities should  also be tansterred 1o the

’\()
associations of beneficiaries.

(2) Where public interests are involved. the
responsibility for opeztian and repair of such instal-
lations as dums, reservoirs, nujor canalbs, and drains,
Iivdroelectric: plants and other multipurpose strue-

tures should be assumed by the governments,
CONCLUSIONS

(1) The panel feels that the atteniion of the
viariots govermments should be diaven to the recoms-
mendations of previons sepmnars. oy to the emphisis
1o be placed by the NESA countries on the organiza-
tonaliestitutional and water managenent aspects of
nriation development i order o cliiove optimunn

utihzation of water.

(2 Avrangements Jhoubd beomade to assess the
progress and mnprovement bemg made mdifterert
NESA countiies, whether throngh followmg ~emina
recommendations or drrespectne of diemin order to
eviluate and assist the governments through supply-

ing required mtormation 1o them.

This artangement may be either throagh ajoint
agreement between NESA countries by the establish-
ment of g specialized ageney for this purpose or
throvgh an existing intermttionat vrganization,

(3 Tl punel reconunends to the exeeutive
conmmittee shat these NESA semirs should  be
continued. Also, that in feture seminars more empha-
sis shoold be given 1o the presentation of new
research mtformaion pertinent o water management

inagriculture.
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Pane! IV

Irrigation Practices Research

M. Formali - Afghanistan « Chairman

The importance of amgated avriculture as o
conspicuous means of supplying food tor the growing
world population w better understood today than it

is ever been i the past

Logated agnculture today produces amazingly
firge crop vields never artuied i the past. bt
reguires b better Poom management and constiam
scrutiny of b ihe factors volved i raising & crop.
This needs coordimation hetween engineers, soil scien-
tists, agronomists, plant pathologists, and the advoca-
tors of rescarch tindings.

RECOMMENDATIONS

() bBfficient farm management and constant
awareness of the factors e crop production being the
reguirements for success inonrigated agriculture. the
members of this panel rccommend that tactors
pertinent to crop praduction be given due attention
by NESA countrres, and that areport oneach item be
given at the next semu .

20 Diasmeach as arrigation practices seminats
are held every two vearsaat s comsidered very helprul
and s stronghy o orecommended thar w permanent
seeretariat be established so thar the tindings and
pubhications ol the NESA countres pertiment to the
recommendations ot the panels can be torwarded to

and distributed by that oltce.

Recommendations ot the seventh senima e
been reviewed by othie panel Phese recommendations
were ised e rndele and s basis tor fuetha

discussions,

With some moditeations, the recommenditions

of the seventh seminzr are reiterated as follows:

{4} Irrigation Practices:

{1y Methods ton the determination of con-
stmptive use and drvigation water requirements of
ditferent crops under varying soil and climatic condi-
1ions,

(2} Compaative studies of the economics of
various drrigation methods on the farm such as slope
irrization, basin rrigation, ete., und - specific condi-

tions.

(3} Deternunation of irrigation water losses
and economical methods rfor their control.

(-H) Causes of sedimentation and crosion in

farm ditches and sugeested methods of control,

(3) Determmation ol trequeney and amount
ot irrigation tor ditterent crops under ditterent soil
and climanie conditions by emploving various soil
moistire measbrements or memsurement of  plant

tissties moisture {erop loggimg).

(o) Studies of the methods of sl moisture

preseviation i the tield.

(13) Larid Drainage:

Sy Optimum water table under various soil
and climatic conditions to elimimate the accumulation

of excess st m the roont zone,

T2 Optinum depth of water table for ditfer-
ent crops unaes ditterent soil and climatic conditions,

(3 Comparative study of the different types
of dranage sestenme, e open diam. tile drain, mole

dram and vertical dinmage b eans ot tahewells.

(Hh Feonomical matenal tor use m the tile
dran, stramers and blind pipes of tubewell installa-
tions under difterent soil and water quality zones,



(C) Salinity Coutrol and Reclmmation:

(1Y Physco-chenncal and mincerdogieal prop-
erties of sorls and then anteracoion wirh the quality off
water to beosad toraneation.
22y beachmye aequoements of the soil with
respect 1o caenical camposttion of soil and irrigation
witer,
ameliorative

Ay Recanwtion and  other

nicthods, ncluding the use of amendments and
biological methods and sipie leachmyg under specitic
conditniony,

sodivm  on

(-h) Intluence  of - oxchangeable

physical chatacterstics of vk,

(3) Orgame mateer, muogen, carbon-nitiogen
rtio of soils o aittected by crops and - cropping

systems dwing the processes of ol reckimat;on,

o) Soil mosture studires both i the teld and
in the Tiboratory (o detenmne the movenent ot salts
under saturated and wsaturated conditions.

(D) Warer Quality:

(1) Standinds cmployed tor the evaluation of
quality of water suitable tor arigation, based on
chienuead properties of soils and water with specitic
RSC. SARD ESP and

reference to THS, horon

contents.

2y Tmprovement of water quality. by mising it
with good water i proper praportions,

(3) Bdtect of irvigation water on the quality of
draimige water and its suitabdiny tor nrigation.

() Iotluence of the use of fertilizers with
rrigation witer of vatous quiahiies,

(5) Soils:
(hy Appraad ot the phvsico-chemical

minerdlogical chipacteristies ot soils e relation 1o

ditterent srngunon practices,

Y12y Swtable tanmung practices tor the mmprove-
nient of soilsteucture and sord and water conservation

under ditterent soil and chimatic conditions.

*(3) Study of micto-nutiient status of the soul
under different water table conditions.

) Study of the formation of hardpans and
tinding measures tor then prevention o correction,

(1) Crops:

To pet the opraum retum from soil and waler

WO apaearal aiicniivg snould be givens to the

stft tolerance ot cropsi (b suitable
high-

study of. ()

crop o rotations amd croppimg patterns: ()

vielding vanicties: (d) sowing times seed e, pre-
pacation o7 seed-bed: (e appheaion of deficient

phint natrients,
(() Pertilizers:

(D Determimation of response to the macro-
nutrients (NOP and Ky and nero-nutnients {eapper,
zine, iron, boron) when apphied alone o i combina-
tion. Stitable sugeestions for fertdizer requiienients,
mode and time of applicascen s method o ngation
and time of rngation for the optinsm vicld unde

irvigated conditions,

(2) Recommendatiens on the basis of yield
data and sorl tests ws anomd in developing suitable

measures tor fertlizer use.
(11, Weed Control:

The problem of weeds e canads, drainage
channels and cropped Nields 15w serions one. Herbr
cides for the control of weeds at these places will
ditfer m natare. This aspect should Be eiven areater
attention. as the weed problem i ammmyg serious
proportions, the more so when the warer used s silt-
free. Specil sttention should theretore be directed
o finding suitable types ot herbicides for differem

problen areis.
(1) Pest Control:

Pests sometimes result i the complete tailure
ol crops despite Livorable conditions for optimum
arowthe Research o effective pest control measures

therelore needs to be pusued visoronsiy .

CNOTEo The stems swoth the asters Boon should be reported

by the partiapating . counties dunmg the nest seminar,
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Panel V

Irrigation and Drainage Systems

R. Shinwar - Afghanistan - Chairman

The panel has reviewed the repoe of the
seventh NESA Punel Voo hiogetion and Dinnage
Systems aid genaallv concurs wr the materal pre-
sented, with some sugeested wldinons of modifica
tions. The presentation ot the seveath NESA panel
provides anexcellent imventooy of procedures and
requiremients needed  to develop primanhy o new
inrigation project. The sugeesniens the panel of the
cighth NESA made e covored e the tollowing
paragraphe:

(1 Ivestioation and plinning. The available

proviimmed tor optinmim

water supply shovid b
integraicd use ob both the sorface and sub-surface
water supplies as well s then re-use withan acceptable
its and under varving methods ot moditication of
the quality standards, to make them useable for
productive purposes

Maximam

(2) Construction, possible  use

should be made of docally wvailable materals o
perniinent (vpe construction, it they meet accepted

moder construction principles and speciiicatons,

130 Operation and nantenance. Beneticnies
ot the project <hould hepeguired to particrpate i and
asstie o greater sluire o the operation and mam-
teniee responisibalivien, through village complexes,
cooperatives and associtions. o onan ndividual
where through  connbution  of

basis NeCe sy

monies, debor ot matenals, and Bave a0 voice i

operational procedures

In mont counties of tie NESA areas m bt m
ey parts af the world oo major porton ot the
prigated Bund eoprvately owned and osevieed trom
what o be o called ontot-project sastenis. e
operators ob e sastenns and the tirmers shouhd
Iive the tull vnee of techmeal services ivabeble to
them trom all devels of poverment toomtonn them

concernng the bhenetiis denved thronel the maple-

wmentation ot modern necation and agricultural
technologies. Thes would enable and assist them in
achieving the necessary mprovements in facilities and
practices o realice the agrienitural potential of the
varions awreas aita o Hheaaiion as s wholes This conld
be attnned throngh selt-hefp procedures or aall-
pProject coneepts b aperations i Coinechon with the
numerotes prvately cened and operated rrigation
svatents. The Tioeanon hstiutions-l-aom Relation-
sup. and the Fdoecation and Trammg Panels of this

samita heee e doudit covered many aspeets of this,

Mam stem nneation distribution facilities must
he designed o us o supply the armer with the
praper amount of water at the proper time end for an
adeqguare denuih o tme ot ontmum production
can be attmmed. provaded efticient and - effective
fration procedures. e baliee with culturad and
CHage practices, aee anhized. The Tar unit, tegether
with the croppine patiern, sor and climate condi-
Uouns, form the Bases tor determiming the water spoanly
requited T operaie the barme successfudly, On s
prepise, increeed attention should be directed to the
condition, vhat are prevaent on the tirms ol the area

concerned.

As stated previoushys o mgjor portion o the
agnicultaral areas W many naiions s under private
ownership and o mey countries the arrigation
sstent s povitehs owned. The attamment ol poten-
tial produoction levels wall depend npon the successful
aperttion ol these privately owned fanmns by the
farmers themselves, b many mstances the supply and
COLACVITICC sVatems i existenee are either improper-
Ivodocated, desiened. or constructed, resulting in
metlicient svstems wistetul of water anad difficult to
openite and maintan. 1eis recommended that where
these comditions e toundrehabilitation and better-
ment works be conducted, This would encompiss
aich wondis a0 doveraon and tntake facilities;
12) cross drinaee: (3 convevancee and distribution

sVstenis, el
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The panel wishes to underscore the necessity which would permit carrying out these recommenda-
for governments to enact the enabling legislation tions,

Panel 5 Irrigation & Drainage Svstems Members, left to right: - A. A. Mahmoud Elsayad Zitonn, UAR; M. U
Arain, Pakistan: Warren J. Leatham, Turkey. USAID: Adrian K. Logg. Afghanistan, USAID; Leo Mastrofini,
Pakistan, USAID- 1. P. Nacgammvala, India: Redwanullah Shinwari, Afghanistan; Mohammed Wali Audin,
Afghanistan; Amir Houshang Sohaie, tran
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Membership of the Panels
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Saleh AL Popatzai, Mehamisean (Chairman)
AMir Agil Shob o Al
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Fanl S Sumner, Pabostan, USATD

Farhad Estandinn, han

Asvhar Maneavr han

MONC A AMehanstan

NP Bahagindar India

Santord Canditl, Aabistan, USAID

Pand 1T - Farm Management of Irrigation Practices

A AL Guiansh, Enda (Chanoman)
Gob Cores Pakostan, USATD

G S.Baog Atehamsian

Ghulam Dostivin Sham, Afehanistan
AL Hamid Az Atehamsian

AL Latif Moh, Rasbwan, UAR

George W Clark s Afehanistan, USATD
John T. Phelan, tndia, ESAID

Pavel TH - lreigation Institutions - Farm Relationships

MUHL Gliavamian, Tran o Chaiiman)
Abdal Sattar Zin, Atghanistin
Almad Faed Tssag. Atuhamstan
G. L Nichols, Atehanistan, USATD
Abdul Ghaita: Shupe, Mohanistan
Abbiss Ghaemessabadu. Lan

BoAs Kotz bidig

NOMOAwan, Pabosiin

Fikret Frean, Turkey

Panel IV Irrigation Practices Research

Mehiabuddin Formalis Atehanisean (Chatrman)
Seret Ozpul. Turkey

Muhammad Hussan, Pakostan

Paul R Seaber " kistan, USATD

Mohammad Aman, Alviistan
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Adrian K. Fong Atahanistan, USAID

Leo Mustrofing, Pakistan, USALD

J. P Naewamvaa, india

Mohammed Wali Audin. Atghanistan

Amir Houshang Soliae, Tran



37

CHAPTER Il

CLOSING

SESSION

Recommendations of Executive Committee

L PERMANENT ORGANIZATION

Notimg ihat the NESY Sennnars on risition
Praciices huve been held onec every two veanrs sinee
l())‘l;‘

Considering the incicased weruliness o the
sennnar’s recommendations in hielpme some ol the
NESA countries i soiving the nngation and drainage
prablems of the NESA tegion,

Realizing e necessaty of ilie estabhishment of

dopernanent organtsation e the region ta perpetiate
the seminar serws so that the counties concerned
NEEY CONUIUC [0 Ieeh every 1Wo vedns [o L‘\L‘h:l[l:lt‘
ideas, discuss prablenms and propose solutions to sueh

probiens. and

Having regacd to the cecommendations made by
the different workmg panels:

Theretore, the baecutive Commitiee of the
cighth Brrigaton Practices Senvnar recommends that
the establishment ot permument organization be
considered by the povernments or the NESA coun-
tries, with o seeretiat to nnderthoe the arnvement

ol the senumirs and other relevant aetivites,

I suggested that the countiy represeatation
be in the torm ot o corimitiee, with membendnp
from vanons orsnvsation s Lavane 1 doowith <O
Farm Water Munacement.” and that tie ireriational
secretarnt he appomted Dom the commttee of the

country whico will host the tollowing <ot

As onc ot the governments o thie NES A emon

intends o make a1 hold the nmth
Irrigation Practices Seiminar i covnny . herefore,
the Trrigation Practices Semmn Commntiee of that
countiy s prquested 1o appomnt an esecuinge secre-
fary and an approprate secretiat to seve for the

NEXE WO Ve,

Upon the sereement o prmciple of the NESA
comntries, the secretanat will proceed with drafting
the necessare corstaton aed sach bylaws as may
be requured tor due consaderaton and wpproval during

he sext sennnar, oy 107!

USATD B

idhieated 1owillingness 1o continue

Stnee cosponsored all previous
seminrs and s
tis cooperatioi, the Fayecntive Commitiee recon-
metids thar USATD continue s support 1o future

NI
I FOCUS OF THE NEXT SEMINAR

Commirtee recommends ihat
tuture seminars continue to be concerned with the

The bxecutive

pieny problens related to " On-Farm Water Manage
ment

The bxecutve Committee has given careful
study to the panel recommendations and suggests
that the NESA countries adopt these recommenda-
tons. Futhermore,  the Executive  Committee
recommends that the topies Tor technical papers ior
the next semianr be denvn from the tollowing topies

stzgested by the panels:
t:\)  Education and Training

(1) Lrlective program to famiiiarize farmers
witlo improved methods of water applica-
non

(2 Suceesstulmethods used in inducing furm-
ars 1o believe inand change 1o improved
methods of water application

(3} The suecess of village sehools in agrical-
taval areas e presenting niigation pro-
£rams

-+t Other  trainng

progrims  resulting in
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(B)

(C)

(D)

improved water management on the farm
Farm Management for hrrigation Practices

(1Y  Results of
managemeit

ptiot project on improved

PLICHECS
Custom it in

seIvices (o aclieving

better manavement
(Y hmpact of credit auencies

{-h The use of maproved varieties of rice and

wheat 1o utioduce modern irvigation

praciiees
(5} Other soceesstul programs resalting
better Qb Water Manageement™

frrigation Institution.
(h

Recent expenence in diattine o fmple-
MCHTNE Water munagement hws

(2)  Results of prograine tor the cehabilitadion
ol irrigation and dronage svistems at the

farm level
(3} Other imstitntionas developienes
Irrigation Practices Research avdd Salinity

{1 The determmation of connunmptive use

and  hreation water egittemends o

ditTerent crops and physicad conditions

(2) The use of dow quality water Tor irriga-
tion and reclimation

(3)  The cconome aspects of reclamation and

improvenient o aueaculiwad leds

(4 The optanum depth of water table {o
good erowth and veld of aops and
calinity contirol

(5)  Muvevials tor the diins, steaners, blind

pipay and tubowedls far different soitand

witter guahity conditions

Farm Relationships

(E)y Irrigation and Drainage Svstems

(1) The design of a svstem to achieve farm

efficieney and maxuum produaction

{2y The desien of o stem to detiver ade-
quate guantiny ot the desnable frequencey,
size, soils. cropping

consuderme  Tom

patien. et
(3)  The selecnion ot proper dramage system
L GENERAL RECOMMENDATIONS

The establishment of o permanent secre-
tariat

seminar be (wo
with

duration of the
heretotore,

(B) The

weeks as
(1Y Fow diuvs of discussion
(2)  Three or fome-day ield wip
(3)  Oue tree day for delegates

Five or <in davs tor punels and discussion
(more the ey panels)

() Not more than 30 technical papers be
accepted for presentation
(1Y Presentation time 1O 10 15 minuates.
() Discussion tune 20 to 30 minutes
(3) Moxman e 1or o presentation and
discusston 45 aunires
(D) Papers must be received by the secre-
tariat two monihs betore the next seminar
and circulated one month betore the next
seininar,
(L) Al defecates sheuld be housed in one

hotel if possible.

(F) Country reporvts and  technical papers
should reflect the activities between 1970 and
1972,



39

Executive Committee Members. left to richt.  Mohivddin Khan, Engineering Advisor, Govermuent of
akistan: Seref Ozgul, Chief Consultant on Soil and Drainage. General Directorate of State Hydraulic Works,
Turkey; M. M. H. Ghavamian, Supreme Advisor to Minister, Ministry of Water and Power, Iran; Joma M.
Mohaminadi, Chairman, Executive Committee, Presidedt, Irvigation and Water Survey, Ministry of Agriculture
and Irrigation, Afghanistan; Dr. A, Alvin Bishop. Seminar Technical Advisor, Head, Department of Agri-
cultural and irrigation Engineering. Utah State University, USA: M. A. Quraishi, Additional Secretary, Ministry
of Food and Agriculture, India: A, M. E. Zitonn {Absent when picture was taken) General Inspector, Irrigation

in Assuit, UAR
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DELEGATES’

APPRAISAL

MOHIUDDIN KHAN

Pakistan

Excellencies, Mro Molammadi, Do Bishop, distin-
guished delegates, Lidies and gentlemen:

Itnou great pleasure Tor me to present e
delegates” appraisal o the Behth NESA Regional
frrigation Pracnices Semina an ths historic ety off
Kabub, 1t o esental to merease agriculiarad produc-

NSA

increasing demands of the pobulation, Most ot the

tion o the Countries toomeet the evel
NESA connnes have o physical porential for merean-
g then crop vields, Tovgation and dennage are two
of the miportant tactors contnibuting (o the increase
of aericultwral productions T sigmteant to note
that ot present the ween nogated  throughowt the
world is ondy abhout 15 percont of the toal caltivated

land. This shows the need Tor imereased efforr,

Afghanistan ofters o good example ol 1 conntry
where hrigation counld aevolutionize the economy.,
The arid climate, imited water resources and vast
cultivable wreas offer a challenge for e Dng the
most scicntific ivngation practices for optonum devel-
opment. rneation has been practiced from time
immemorid in this countiy d the greatest need s
the modernizatnon and extension of these svstents.,
Fora lly counoy with invited water resources, the
presentanigated area of 2.9 million hectares is by no
mieans a simali aclievement.,

Of the 15 memba countries of the NESA
region onlvosixo have taken pitoine this seminae:
Afghanistan, T Tedia, Pakistang Turkey and UAR,
Although the mmber or countnes represented at this
seminar is snalle o ver 200 rechmcal papers and sis
country reports were presented. Some ot the techni-
aal papers were of o high standacd. based on onginal
study and resemeh. The five panel reports have also

miade i uselul contribution to the irtigation prctices

in the region. The topics seiected for the next seminar

are uselul,

The field trip, though it involved unavoidable
teavel over a tong distance from Kabul, was very well
planned and excellently organized. The delegates
started  their visits cvith Karz and Zakiv drainage
system out-tulling mto Timak rver near Kandahar,
The vecovery ol the productivity of this fertile land
by e drainage s a demonstiation of the efficiency
ul cosystenm. The next works visited were the
Avghandab diversion dam, Zahiv Shahi canal fror the
sante river and Thogra diversion dam on Helmand
river. On the third dav, the research station near
PasbRangahe Murja meas Derve Shan diversion dam
and Shamban canal were visited. The drrigation and
dratnage svstems in the area have created complicated
problems which have heen effectively tackled. We are
thanktul to Mr, Assifi, Mr. Shuja and others for their
untiring eflorts to make sll information available and
the visit comtortable.

Visits to the historic monuments in the Hel-
mand Valley gave us an insight fnto the proud history
of Afghanistan.

We e grateful for the dedicated work of the
clhiaivman ol the Seminar Managing Committee, Mr.
Mohammadic and various Avghan ageacies and dele-
sates who made the seminar o suecess, Dr. Bishop has
plaved o vital role i the seminar: his guidance during
the mectings, panel discussions and the Executive
Commitree mectings was viduchle, USATD did much
for the suecess of the seminae. The defegates have
contributed a ot to the success of the seminar by
reports, sugaestions and discussions. [ hope the future
serinars will abso enrich onr knowledge. Thank you!
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RESOLUTION

Prepared and presented by

M. M. H. GHAVAMIAN

Iran

Lxcellencies,  distinguished  delegates,  ladies and

gentlemen,

Foas o great pleasure and delight for me 1o have
the opportenity to express our teeling regarding the
arvangemients ol the Fiehth rrieation Practices Semina
hetd in the historic towrn ot Kabul.

Allow e o extend om wimmmnious vote of
thanks and wiaitude on Behadt or 21l delegates 1o this
seminar o our host the Roval Government ol
Afghanistin. whose hospitaliny . assistanees, etlorts
and cooperations fuve enabled the seminar to be o

successiul one.

The arrangements nuede for the imtereshing wnd
informative long trip to Helmand Valley . the sincere
and enthusiastic reception ot the defeantes by difter-
ent authorities and ofickls, have impressed oy deeply

and thew efforts are most appieciated.,

Dr. Bishop. the Semor Advisor 1o the Seonar.,
whose eftor - vatuable advices and sineere coopera-
tion for the suceess of the Seminar are well known to

all of us, should also he thanked.

We have also toexpress owr thanks to the Royal
Government of Alghanistan and the USAID program
for co-sponsoring the seminar, as well as other

governments which have participated iy the seminm,

The sincere ad friendiy hospitality and assist-
ances o our colleagues brom Alghamstan, for which
we are deeply gratelul, have rendered the stay of the
defegates o memorable, enjoyable and pleasant one in

Kabul.

Therefore, on behalf of the Executive Commit-
tee. it s great pleasure to request that the seminar
adoptaresolution extending o thanks and gratitude
to-owr host, the Royal Governiment of Afghanistan,
to the governments of other participating countries,
to our Senior Advisor, Dr. Bishop,and to the USAID
program for all they have done to make this seminar a

sueeesstul one.

The resolution was adopted unanimously by
applause.
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SEMINAR REPORT

by

DR. A. ALVIN BISHOP

Technical

Mr. Chairman, excellencies, delegates, and feflow
workers:

[Uis my pleasure to make o senuin report,

The mitwd planning Tor the seminar actually
began two vears ago at Yahore, Pakistan, when the
Exccutive Committee of the seventh wemina oatlined

the seope and objectives tor u tuiure semina. In

Februmy mrd Manchv ot the cen Ehad the pleasare of

visiting most of the 15 NESA connties to diseuss the
e this ws
many of the
At that ties to renew friendships and

o
with

detailed plans for tie wemnn

pleasant expericnee. Foomedt
delegates
discuss the wnporiee of water 1o agricnlture, wis

wis especrally pleased with v visit
o

very rewanding

1o Atelunmst i here we s bepan the detiled

planning nevessay to dicharee bl of the dutios of

the host couptry U believe T ocan withont

contradiction ted many here in Alehanisian wepe

RN

abvatd thar so mrasticnal semina might be oo hie
cjob tor 2wl oty However we did go ahead
with plins and Tam extremely pleased wiih the win
Alghanmistan hay provided so much more than the
Inrigon
Juave

A4 successtal

{on
ol

essential regiireinents

! all

worked vut very well

NUNTHHIS helieve the  arrangements

Regarding the seminm frselt | behieve we have
had o productive mwectme We have rened 1o more

than 20 echaoical papers and have participated 1,

disersstons, The panels Lo been hard workang wad

have developed muany e reconmiendations o

seriots constderation by the nations ol thi oo,

The senvnae Dl provided o0 0 noe evchiange ol

Knowledee ar s mterns o) beved Thin ovchenee of

Knowledee has tahen plice o onle dunmge the
formal meetmyes, hut disco-dons Taive contimed o
the hadls durmge the retrashmens bresics, on the buses
during the tield vip, wd even on the banks of the

canals and the fanmers” telds of the Hetmand Valley .

Advisor

i beheve that our dntense interest and ligh
copcern o soamd TOn-tarm Water Marvagemeni™
is fully jostified. Water is the most manageable of the
hasic resources. We have to aceept the chimatic tactors
essentelly as thev are aivens Dikewise. the ol carnot
he moved ahont or erewth changed with regand 1o ity
hasie chinacterstios, Hlowever water can by moved
from phice to plices s can be manipulated with
regard o quantiny and tume oo as too maximize its

unhiey for agneultnid prodaction

[ beheve that cultvared agvicnliare is one of the
most ympoitand dicoveries of nankind: the ability
to numipulaie the convionmient by Glling the soil and
planting weeds oot produce the requirements off
tood and athey necessities ol Wies Another highly
anportat discovery ol man has to doowith drriga-
toins the ability 1o conool the soil moisture so as to
rodece Ty g ared e b ook o terwise be

desere, and  obtaim maximum vield i sub-humid

As

thre seminar swell prepared and very bnowledgeable

i previous seminars, the delegates caime to

about the drrication problems and practices of their

respective cotntties. Thev were able o discuss

tiportint ssees with vicor and authoni f comphi-

ment all deleeations for ther high interest and

individual eftores ook the semiinn wosiceess.

st to complunent amds ar the same tme
thank . the Govermment of Alvhamstan and all offi-
crals, defeeates aod cthers in this bine country for
fvitmye s here for this sonvina.

{o

thanh my colleagues in USALD,
especially Moo hshavds s Misc Rice and Mis, Sullee, for

P oalso wish

their untring ettoris i supportma all aspects of the

SCINE .

Now, asowe approach the time o officially
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close the eighth NESA Hrrigation Practices Seminar, | region. 1 believe that objectives of this seminar have
think we will all inerease our efforts to aclieve better been fully reatized. Thank you.,
“On-Farm o Water Management™ in the NESA
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Closing Address

H. E. DR.

Deputy Minister of

Mo Chainman. distieushed deleaares. adies andd

ventlemen.

Fooas s weat pleastre and honot to us that the
Fighth NESA Trogaton Practices Seminar has been
held i Atghanisin and that delegates trom friendly
countres, imeh Todu Tean, Pakastan, Turkey and
UAR hove participaied e the seminan, 1 ohad (o he
away at Blinabad 1o cake pase mothe Tenth Regronal
Conference of the FAO for Middle and Near Fast and
ltieniee: could not parncpare meothe cewaons of 1hie
serinat. bohave been follow e waily

very usetul

mterest the proceedimges of the plenmy sesaon oy
well as those oF the workine sonps which e o
mrerest not onhe ton Nalstan bot adso tor il e
countres of ihe NESA teion, Heve Dwould hbe 1o
menton that e the et BAO conterenee which |
attended e Blannabads e uesiion ol gt
facilities and betrer wse oi and i warer resotnees

Whide von

deliberairons hiere. the IO conterence m ILinnabad .

wis  discussed . were buse wath vomn

compined of 10 conines from Middle and New

ast, alone waith oy e meimbers and
alservers, abo devored i gtiention to nngation and
better use of fand wnd wiater Apamt trom athe
decisions, the FAO conterence recommerided that the
FAO and UNDP shoudd assist the member countries

o their prograimns 1o tegienad applicd research,

Agriculture,

by
MOHAMMAD HESAN RAFIQ

Afghanistan

Mio Chatman. Dwas mtormed thar even though
there was not enough time, 20 techmeal papers were
read and descossed ad some very important recomn-
mecdations of mteresi to the member countries wepe

made.

[ hope ahat vome top o e Hlehmand Valey
Profectowlinch 1o omr most anportend mgation and
agricultaral project, was of anterest to vou [ sure
the recommendations of thas Fighth NEFSA Trngation
threw  mvne heht on the

Proctices Semuar il

prablems ot thevemon and help to solve them.

Inothe endo b wishe to thank thos distiguished
sathivrnmye and delegrtes oy all counties who lave
faloen pant this senemun, Your valuable suggestions
Loece o donbt raeed the status of the seminar, At the
o tines bowondd Bhe o thank the USAID for

vy weeted this senina

[ hope vomr hias been
condartable sid thor vouw wall be currving hack with

e this countiy

vou pleasant memones of this ancient and historie

Coty .

Finally o D would fike to thank you again, every
one of vou. who have participated fnthis seminar and
miaede it asuecess. With these few words, 1 declare this

senunat to he closed,



Summary of Dbservations

on the Irrigation

Seminar by USAID

DR.

by
JOE M. MOTHERAL

USAID Afghanistan

Lxceltencies,

[t s an honor to be nvited to appear betore
this group of experts in the closing howrs o the
NESA Trrigation Practice: Senmnar, the cighth i a
fruitfol series.

b taeklmy womost ditticnle problem area. vou
have acquitted syourselves verv well mdeed. As o
resident i this country . Tam especally pleased by
dhe devel and quatity: of partapation by Atohan
delegates and supportmg watl

My sinment s too sumeoup the Inghtight
findings of the semivar This ooa formaduble sk at
best, ard it compheated By the Toet that cirenms-
stances have prevented my aitendance ot any but the

QPENINg seasion,

Fortunately . muany delegates have made the
views available both in wiiting and convernsationally
A thread of concensus runs through their obsenva-
tons, and s on these that 1 dall draw tor the
renunks o follow,

Fiostoar s clem that, as problems, the clemenis
o planning. deun and construction ot nvigation
works are wapidhy asammg second place o the
cconomic ard ol nadines prevalent moths tegon
Certamn cubtmal values centanes mthe nahing and
ot substantial unny o then diy e o emere i
as posttive bariwers to the sabienad e ot warer whee

i counts, namely Conthe fond

This Senvinan Toe

stcceedad a pieeportiee tie
CUUNSS OF mimmatarement of sodes tesonrees Bl

Boded e wdentiveny technigues o then

lireeh

resotution  Fhere has been o tedenoy 1o sbat the

issue by resortmg 1o stchaven of cinphasas on sl
full rewnd ton

more witheut

human

CHAHICCTHIL npuis

implications,

Yol andesstand, oorast, that this criticism
derives bommy background as g social scientist.
Stbatlv, vou wilh comprehend that it derives from
an attitade o seeerity and. most of alll that i s
.

How to attack the outmoded practices that
chavacterize water distibition on the lind? [ wish
that there were pat, workable means tor aecomplish-
ing this mucle of moditied human behavior. There

Je not,

Itstrikes me, owever, that wostart can be made
byt grester resort toomulti-team approach among
the relevant discipimes. Those of vou m the engineer-
g profession shonld have free call on cconontists,
sactologists, cultural anihiopoloeists. public admin-
station types. hostorams and any other speciahized
personnel who strive Tor aceess to people and thei

wivs of thinking.

On this pont, my recommendation o1 the pext

nngation practices somieg s that you enconrage

mbdtiation o vouwr ke by those of  diverse

disaiplinary persiasions el il vou explon thed
deas tothe tullest practicable extent You will find
theny o be

provocaine, poebablyv annoving and

extremels usetal

I\’C\I\!‘\H o Hi"{lill[l\)”.ll SERCTUIeS Oy b correce
inve mesane ot ovenshadows other constderations
At this semar as o feave the rest o secondary
though sigmificant reles Boweverom the provision of
antabie water saviee down to the tarmer level,
operieon aind taieranee ob ngation svstens have

heen stressed.

I notetoo that rehabilitation and remodeling
ol oxninting svstems have recenved comiderable, and
appropriate. attention. This approach. plus develop-

ment of new minor nmigation works, represents the



46

main thrast of USATD assistinee in Afghanistan, as
well asin nearby countries i ths regon. Frequently
there s justification tor Targe. costhy mult-purpose
projects. but, dolla tor dobar, the more modest

projects generallv otter the hiehiest tetunn-,

Phe veat by seimnan deleeates to the Helmand-
Vivaodab N afies eree pode s c oo impression
upoti those whe parbcpated. Numerons compients,
hoth Coteal aid complimentiny - have emereed trom
this tops s e o be espectad from o group of timed
observers St st cases for the Tist e the
results ob o vostiv investment e g compichensive
developnient progiany,

Acams many of the tenarhs by delerate.
concerinire. HAVR conrered apon Landholding pat-
terns, soctd practices iradmmonat arorandes towand
wlhiotbe

wider tise, and ihe PN ol sov ety

cistoms. Lo he e, netiee was daben ol e
drengths and wealnessos o the phiyacal works i the
valfey. but o was the conntiamis imposed by e
people upon themsehves that becanie thie muani tocus
of mterest. e tollews that ne amouant of protessional
and budeetny outhin ey will overide the mstitations
that gude the performance of the benehicnnes of an
Rten proveani.

Phe vajues ihat ensue bont iy personal

COnLacts among screittsts of lhe imteresis, as epito-

mized by this seminar, have been noted by a number
ol the defegates. In this connection, two hopes have
been expressed. One s that data and analvticad
materialy will beexchanged o the totine o
person-to-person basis. The ather o that the NESA
Broation Practices Sennna will hecome a permanent
feature of the profesaonal and practical endeavors

gomg forward in this imporiant pan of the world,

B cdosme s Eowoald e resass i Tailing to
comnend the Mimsoy o Avneol ute and lingation
ob the Roval Government ot Atghanistan tor s
tieless ettorts 1o mahe the <enuivo the success that it
hars been. The Ateban otficials mvolved have had ondy
o limed experienee o divectme regional or interna-
tonal conterences, but this mexp2ricnee was barely
peteeptible o the smooth operation that has og-
cutred A e Mohammad, Pressdent ol the
Depattment of Water Survey and hingation, s enti-
tied tospecid eredat in this regard.

Outhe American side, Dre. Bishop and My,
Ehthasdt have worked  ceasclessly to make you
welcome, comtortable and fit for productive delibera-

tions,

In beluit ot the United States AID Mission to
Afchanisian. T thank all of the contributors 1o this
serar for i job well done.,
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CHAPTER iV

Country Progress Reports

AFGHANISTAN

trrizated agricalture s the mainstay of the
Afphan cconomy. More than 85 percent of the
population obtain then hivine hom apricutiure. The
major part of Alebanstan s mounainous and ansuit-
ed for crop culivanion. The potential culinable areas
are ostimated o be 1 miihion hecties ony 22
pereent of thie tatad wres of Afyhanistan, and of his,
S million hectes e presentdy under nvigation,
Due 1o 0 biek of degquate nngation facititios,
hoveever. the dand area coltivated inany one vea.
excluding div Lends, s estmated 1o be 2.9 million

frectares,

ATehanstn™s sorface water resourees e quite
imited. The most smportant nvers tise e the Hindu
Kush range. Most are snowted which resalis e wide
seisotal flactuations of nives toa . Opers intakes ad
werrs of stone, brosh and vood e sed 1o diven
rver waters anto the main canals Thiese e oltey
destroved by Hoods s food winer enters the canals,
overfloves the banks and cometies desrovs the
crops on cubtiviied Tord Phewater sapply e canelsoo.
nreguiar over the vear and the Bad commandad by
the canals has o uneven suppls . Fhoswe near the endd

recenve msutficient wiler.

Fnther expanding arigned wmeas by building
reservoins and sinkimg wells holds much promise fon
the future. However, present mrigation water is

Q

not being used with great efficienc . and improve-
ment of irrigation systems and increasmg yvields on
presently  cultivated areas i many parts of  the
countiy will probablv preve fess expensive for obiain-
mean ncease in uagnealtmal production than

buildimg addiconal lurge damns,

Fhe most mmperiont crop is wheat, totaling rwo
to-three mnithon hectaes, ol which about one-halt is
tnder dry Land colrvation Cotton and sugar beets are
drawie o osome 72000 Beetares. Frivit production is
widespread cand nmpoinie tor expor Bice, comn and

ol weeds e other imporant erops,

Fhe covernment o Afehastin, realizing the
necd tor tall anlizanion of nataal cesourees of the
countiv, has conducred s ettorrs toward  land
developrient o aeaton works i the past vears.

Phe mmor aocomphedunents over the JAast hwo

VO e s sed here

Lwe of better [ERTSII ol \UC(]\. C\Pk‘('ill“.\' \\’IlL'ill.
se ol chienmedd tornhizer, and favorable climatic
condiions cateed anoverdl mereise i nm produe-

ton during the vear 196800

Ay of 9es and 1909 by hiydrology
records ndicares that cenaally the tunoft during
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those vears wis below average.

Surface water investigation, which requires fong
term studies, is continumg at exinling sauging sta-

tions.

AU present. T75 cangiag stations e eqiupps
with automatic recorders. cable wavs amd measuring
facilities i varwous parts of the countiy

Water mcasmement omade reenbarly at the
existing giuging statwens: duta collected from the held
are computeds anased o appropriie toris and

anmlyzod m order toserve el purposes.
SOIL SURVEYS

The dost two veass” aetivities are summarized

below:

(D) Soil investigation and photographic inter-
pretation of Tarnak Vadlev is being carried out,

{2y Work on soil classitication of the above
area has continued.

(3} Soil ferulity investigation i the tollowing
ten provinees s oeing carried out: Kalat, Togar,
Mardan, Nangarhar, Laghman, Kunar, Kapisa, Parwan,
Kunduz and Ghazn.

(b More than 1100 soil samples from varions
projects have heen anulvzed ar the Sl Laboratory
for deternunation of then chemical and physical

characteristies,

(3) Dbernled soil, serad and topograploe s
vevs for 19730 hectmes of mnd mothe Konduz and
Khanabad basny have been completed.

(o) Damstte swiveys tor siabl dims and design

for drrigation schemes have been completed in the

patst four vears for the tollowing provinees:

In Ghasni Provinee

fay Geolomeal and hydiostechnical sivey of

Khojagan damsite on the Glazn vive

(b)  Geologreal and hvdro-techinical survey of

Parak damisite on Ghaznrnver iibutanny

(¢} Preliminary hvdro-technical  survey  of

Ghazni damsive on the Ghazni tiver.

() Prelimmany hvidiostechnical survey of the
Siogil damstte on Gl river tributany

In Phariab Province

o) Poehimmany savey of Khistpul damsite on
the Shirintago nver.

() Prebimmay survey of the Qarashiekhi
damsite onthe Shinme Tagao river,

(¢} Prelmminany sivey of Sahil Kishlak dam-
site on the Almar nver,

(D Prehommany sinvey  of the Burgankalan

damsite o the Oasie river,
In Jauzgah Provinee

Pretiminany survey of the Saripul damsite on
the Saripud river,
In Kundusz Provinee

Detwled geological. hvdro-technical and design
worke on e area of 2000 hectares for drrigation
development i the south ol the Kunduz-Aliabad
arei.
In Kunar Provinee

Fivdio-techical wark and design for Asniar
pumping station and Piruni pumping station.

DETAILED SURVEY FOR KUNDUZ
AND KHANABAD PROJECT

B the pasteveneral and prelimmary surveys of
exiimg resourees of water and ol o the Kunduz-

Khanabad valley Tave beens completed, with o view
tovard the expansion and improvement of agriculture
i that cove Phe ool wea o TOYS00 hectares has

been divided mito oy acomes,

With the approval ot the Toternanionad Develop-
ment Bankeo the sovenmment has given priosity (o
Region Noo oo This rewiom covers an aiea of 19,740
hectares, of which 5000 hectares will be new Land



brought under commund.

Invears past. acrial photography and (e
making ot detailed topographical maps, geophysical
and drilling mivestizations in the area of the proposed
IO networi . investgiiions. Coneerme. socio-
ceononmic comditionsdesign and phin operations have

been completed.

In the future, constraction work will be started

and will consit ot the tollowine aetivities:

(Y Bstablshment of the Abwindan head water
daay new the Chayli Pl oo the Klamabad viver.

(2 Establisbanent of 0 new network and
Improvement ol exeiimy nrsation syeems over (e
tocal e o 19700 hiectares . ol whiel 3.000 heetires

will be new s,
GROUNDWATER INVESTIGATION

Forexpand the cultivared wrea and mercase crop
vields cagricatioral Tinds not presentdy endtivated due
toashortaee et nrigation water will be wrigated by
underground water

Pvestigation and research ot medergroand
water have been nntated and completed e the

following regions totalime 000 squne Silometers:
(1 Katawaz and Maqgo
(2) Between Kabal and Charikn
(3) Between Kabul aind Simoby

In the past tew veans hydioseeolosical investigi-
ton, geophysical stadies and the dutling of test wells

were initated in Hhese vanous regions,

In sumuocy e maniactivities of the past two

yearsare s tollow

(h Warer able contomr maps ol 130,000
scale with fiveamcter contonr imtenval tor Kabul-
Chanhar, and 1100000 HRIAN ot Nohan-Abistada and

Upper Fanak busin liane been prepaned,

(2 Anventon s staee dinnage. ceologiedd.,
water quabity s gronndwater discharee aod around-
water maps ol 130600 scile have been prepaed.
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(3 tndex maps of Katawas and Charikar (o
scale of T:350.000and 1:5000 have been prepared.

¢-h A tond of 3200 clectiieal soundings have

been nnde.
{(3) Tenwells rve been electrically Togged.

(o Pwenty-me sl diameter borcholes to a

tatal depth of T90o merers and 235 Longe dizmeter

borelioles to a rotal depth of 1235 meters have been
tested, Draw-down snd recovery tests have also
heen made e boreholes e the Katawaz and

Charikon e,

Follownp activeios e vanous reeions will be
| ;

contiued orca Leer seale

IRRIGATION AND LAND
DEVELOPMENT PROJFCTS
Helmand-Arghandab  Valley Progress Since
196N

(1) Progress in investigation aird feasibility
studies:

(1) Bnvestigations imvolving detailed Tand class-
ihication, permeability determmations, aroundwater
cleviation operations, water diste:buton analvsis and
systemr by sis, crop census, fand use, etel, of
[43.000 acies of Tind i the Cential Arehandab area
have been completed and the il dvalt of the

feasibility report i heen prepared.

(2) Ioveshizations of the 30,000 acies of Lind
e Darweshion was starred e Mareh, 1909,

(3 hovestizations of the 7.700 acres of fand in
the Babjee area have been completed and o Teasibility

report Jus been prepared.

(31 Progress in irrigation and fand develop-
ment projects;

{1 Lopaviaphy o the o:b000 ueres of land in
the Shamalan oer has been mapped. Alignment
stves s and desigee o the west Shamadan canal foran
arci ot 12000 geres e the Shamalan project has been

stnted.

{2y Excavation ot 120 Kilometers of farm
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drains in a -H500-acre area ef Marga i Blocks o<, 717,
TA, 8, 8Sh, Seo 9, and 9b, has been 78 pereent
completed

(3 Excavation of enllector digine in the 3,000
acres of Land in the Nad-o- AL plor project was started
ncearly 19700 To dare abont 70 percent of the diains

fave heen complered,

h The St ldometer-outlet denn svstem for
the 2d0000ee Kas-Zabn e o the Central

Arvehandaby project near boandahae has been come

|)|le|.

(3 Tand devetopment m tie FO00-cie Block
22 m the Danweshan area has beew completed . This
mcludes Tand levebnge, Gam diains excavation. sub-
Bteral constraetion, num taeponds and fam turnouts

caenstiactaom,

(o) Lamd developmant on the Bolan Research
Gy annd the Balan Divestock farm has been comple-
ted, This ivolves fond levelime, head diteh construe-

tonsd Loom tur o s

(0 Dewen of the headuaies e the Seraj canal
intake and second man torm diieage ciossing has

beerr complered and constinetion his heen started.
Navgarhar Valley Project

The Tollowing amount of important work has
heen convied ont daving the pise two years:

(Ly dhe  eovernment-owned  mechanized
agricultial farme Noo 3 (Ghuazeibad) atter completion

i May, 1969 otticaliy has heer put mto operation.

(2) Land developrent of the 2015 hectares
of government-omwned mechmnize:! aenculiol fanm

No. T (Khadd Teesbeea completed.

(3 With s
the Tarmstead ot the Khaddu tom s been comple-

cleeplions, constiicthion of

ted, Pollowmye e the mam souctmes on the

farme S partment houses, g mamicnanee wait o
servicing  avculiueal machmery . an onl stonaze, o
garage toianotor carea cattle Lo tor 500 head ol

cattle, ete.

Ch o Work has been done on agriculiwal devel-
opmient. plattting ol a citrus and olive tree plantations,

introduction of seed houses on the farms capable
of producing seed and seedlings for sub-tropical crops

and trees,

(5) Further work on fand and agricultural
developmeni ol the area outside the farms has heen

continued,

(0) A ot of 895 Lilometers of different
types of drains and 987 Lidomerers of approach ways
and tield roads have been hult,

(7y The nogtion svstem, the main canal, the

power station and other structuires have been in
operation without any trouble and o conformity

with operational standards,
Yarwan frvigation Project

The wpper pre of the Kabul valley consists of
the area between the Punjsheer and Shak:ar Darah
tvers. Onlyv about 354100 heetares of hand are now
mogated ona permanent basis. Theretore, with the
existenee of vt cultvable wmieas, the potential for

origation for these kinds appears to be gieat.

The firse phase of development ot this project
will cover an aren of 25000 hectares of Lind of which
16,000 hectares will he served by o gravity system
and 9000 hectares by pumpmg, The main part of this
project will conmat of the construction of 4 nine-
meter high and 3d-meter long diversion dam on the
Panjsher nver near Gulbahar, digging o 2 &-kilometer
nain cnal of 20m e capacity. Constriction of
IsOameter one aphon under the Salang and 680-
meter dong siphon under the Ghorband river and
dicome of o P9-kdometer long. Tom® see. capacity
generating 2000 Kilowatts power east branch and

2URdomerer fom ot el capaery south branch.

fhe consbuction of the project was matioted in

md-T20s . Promess toodate sosamnnanzed as Tollows:

(e Nameny pereent of the excavation work ol
the mirake and femporay diversion canal has been

completed.

) Fhiteen lometers of the nuon canal have
been dug and tne Milometers of the canal have been
Imed. Focthernore, 12 structwes on the maom canal

are completed,

£3) The Suling syphon is completed.
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(4) Ninery-five pereent of the work on the
Ghorband <iphou is completed.

(5) Excavation on the power plant canal is
completed.

Sardah Preject

Construction of o dam 29 meters high having o

220 mithon cubic meters capacity, oatler, spillway off

3Smtsee at s distanee of 2000 memtens frons e
mntake o the T rvers was completed . The pre
cipal work 1o be done onthe proeject will consiat of
digging 70 Lilomerers of canals on the viehe and der
secotidany

banks ol the overs ~un Lilometeis off

canads, 200 lometore of huinave networbs, and
3,000 of Lind leveling,

Current work oninstallent o irvication net-
works amnd on laad development i progressing itis-
factorily,

- - y

Phe niehe branch canal of 7.2 m ' wee capacins
has been dug ter abot 13 Kilomerers, and work on
the siphon crosang the Jaza viver o complesed. The

left branch of 7 sec cupaaity b been dug foy

Oue hondred aod nimerny -

more than 1o Llometers
cight Lirae and smadl stonciures Tove been built inan
arca ot 1300 hectaes, Fand has been leveled.

The Hlge valley o the Sadab remion contdin
27500 heetares ob aanendinrad Lond o w hoele 26000
hectares can be mpnted o i veenons: 1000
hectares will be nraied trom the waier How of the
remainder of the wrea hiom

Flaa vver and e

undergromnd canads nasen

With tie establedinent of canabs und imgation

networks abont 000 hecies will be ideated

annuadly from the esarvair, The other o 00 hee-

tares, due to the foited capaenty of the reservon,

would not be catuvared every ven, but used n

rotation.
Kalagai Irrigation Project

Fhos projects desiened 1o sernve o gross area of
2500 hecties. consiag ol diversion wen across the
Kondiy viver. o head recaluton distiibution structure,

and a new canal To Kildometers Tong, o nvigate abow

Sl

rain-ted
seminar, the

1,000 hectares of fand presently under
cultivation.  As acported at the last
diversion weir, head regubator, distiibution structure
and about thice Kilometors of new canal have been
completed. xcept for o few sthractres, the new ci
IS HOW e coppicin

The alignment of the wew canal had to be

arnended todo awav warh tiehinge e loose matertal.

The cant runs alone the tanhy steep slopes of
hitbaades Tor ahons 000 merers and necessitated the
Provison o agticaticis. A Taither constiant for

cotstiuction works win the eastence of the Kabul-
Sundus nghway, jusg belosw wod pasadlel 1o the canal

attgnment i ths dittieulo section,
Sharawan Intake and Canal

A seiediled, the proiect was due for comple-
tod in 1909 Bot unprecedented Hoods in August,
1909 overtopped  the meomplete earth diversion
dyvke and washed most ar ot Reconstruction
works could not be connmenced wotie to restore the
ke, A mtthe was provided for the
1969-70
commerce worlo on restoration of the intake at the

1970).

fempotay

caltivation wemon, Boas moposed 1o

cond of this Biearic o sea-on (October,
Small Trrigation Projects

The Mumisty ot Agicutture and frrigation of
the Roval Government of Afehanistan has assumed
the responsiblitny Jor assisting - land owners and
tromers moamproving the existing indgation svstems
throughow e counn I dischiaging this responsi-
hility - improvement~ on o numbor of smadl irvigation
projects e bemy planned and designed by ihe Design
Otfice of the Water Swvey and Bogation Depart-
ment. Construction works are ey done by the
Combuction Deparoment ot the Minstry, and/or in
some astinees b ihe peaple themselves, under the
vikineerine sapetveaos ob the Beswn Ottice. The
statis af those prodect b been pubilished i the
Progross Reportoi the past e

Followme v o picwentation ot the current
works and aceomplsdnent me de anprovements on
rization systens an Hoscounty siee the last NESA

hrrgation Practices Semmmar in 1968,
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Project Scope of Waik Status

Kliosistan,

Kupiza Provinee 24 ke canal rehabibinaion:
128 kme canal extension i Completed
cluding three tunnels and e
faterals

Karins, Rehabdtitanon v 10 L cial Desipn

Laghman Provinee and extension of seven K. Ao completed
construction ot new leadworks

Faizabad, Constructmy "ol ricieis cover -

Badakhshan Provinee ed oy intabe e b Construction

Kama Canal
Kunar Provinee

Taliquan. Sharawan
Takhar Provinee

Khawaqa Canal.,
Takhar Provinee

Khanabad

Naqui Canal,
Kunduz

Nahre Shahi.
Balkh Provinee

Surkhakan
Laghmun Provinee

lined canad and escl e
washi crossies s b e oroad cros
sinest Fo N cantin canal s a
FIVeT Crosstny

New intakerehabiliare the
existing vt and extend the

canal imto o new area

Masonry overtiow weii

Flood damige prevention

Two new siphons

Cianal overflow spillway

Gated intake and spillway

Rehubilitate the existing cunal

for six ks, Fxtend it for sis ks,

30 pereent
completed

Reconnaissance
report
completed

Design
completed

Design 50 per-
cent completed

Design coipleted

Design completed

Design underway

Design underway



INDIA

The cultivable arca in India is estimated o bhe
about 480 mitlion acres, of which more than 390
million acres (wross) are caltivated at present. Only
about 20 per cent of the cultivated area presently
recetves rrigation water and there are very definite
limits of additional wreas which i be brougin unde
irvigation, Water for irrigation is. therefore o valuable
resource which has to he used nan efticient manner
inagricultural production.

The basic concept of concentration, effective
use and better munagement of the resources, in-
cluding wuter, national aceeptance in
otr country and has emerged as the present strategy

I getting
for agricultural development in India. India has
concenivated ity intensive agricultural developnent
program with use ol high-vielding varicties of crops
and high rates of inputs in areas which have cither an
assured drrigation water supply or adequate rainfull.

A policy or irrigation water  nunagement.,
giving great emphasis to optimum production per unit
volume ol water through adequate and timely appli-

cation of inigation water with optimum use of

inputs, has been accepted to veplace the traditionl
practice of spreading availuble irvigation witer to
many acres as possible,as has frequently been done,
with the hope of achicving o more extensive social
benetis.
Recent experiments and  demonstiations
India have shown that the productivity: of 4 wiven
Quantity of water can be mereased by about 200 per
cent in certain sitwations it the tields are properly
leveled, the irrigability characteristios of the soil are
known, und the best possible cropping pattern and

correct methods and schedules of water application

are followed. Accordingly. the new strategy  for
reaching self-sutficieney i food production through
applications of the nev technology and high yielding
varieties of crops with the use of high inputs places
areat emphasic on utilizing the available water for the

maximum herefit possible,

B India, drvigation s o state responsibility, In
most of the states there iy o separate irrigation
department o handle major and medium as well as
minor arrigation schemes. Smalb schemes brrigating
below 100 or 200 wcres are dealt with by the State
Revenne o Department. While  the
respoinsibility for creation of the irrigation potential

Agriculture

with major and medium projects and delivery of
water ap to the farm for use in drigation tarming has
been with the Lrigation Departments, the actual
division und distribution of water at the tield level
and s use have been lers o the farmers concerned.

Fhough in normual course the Stite Department
aft Agriculture iy expected to give necessary guidance
i equitable distiibution and etficient use of irrigation
water, i opractice it has not been possible 1o carry out
tus Tunction. As such the farmer uses water os much
as he gets inespective of erop needs. This s retlected
in the Jow efficiency of irrigation obtained as well as
development of waterlogging conditions and develop-
ment of watinity and alkalingty problems ina number
of rrigation projects. such as in Punjab,  Uttar
Pradeshund Maharashera.

The water utilization trom a farge number of
projects hus not been up to the mark as prerequisites
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such as identification ol suitability of soily, find
development, crapping pattern, cte., have not been
paid adequate actention, There me no orgnazations
developed tor distribution of water at the fickd fevel
[ most of the Goeaiion projecis, nrimbon waie
bevord the outler s conveved eahier throunh crde
freld clinnels o swater Hows fron one beld o the

next lower o swordng the commnnad ol the ontiens

Farmers Tune non been wetnine adeqguate st
ances erther techireal o tsnend s e consdonetion ol
distribution svarens, o tonr Land Shapie and evel
me. On accannt ob the ahove doawbackoa i spite af
stbstanrad provcess having been made i creaton of
the wrmation poteninle s mpact e mcreasing

production las sob peens apprecible

Ihe Agvicabmal Producton Bomd tool notice
ot the yrowr - dispaniy berween the crestion and
utdization ot the nogaton porential and deeded 1o
create aowater nanagerent oo tie Department ol
Agncultine ro esannne the problems of command
areas from the pomt of view of tensibication ot
agrienltural prodaction and optimom ntdwation o
ety o Food and

the water cnanbable. 1

Agncultine therelore created Wl Tnatne e
uint o Ponn-o 7 now called the Waier Nioieement

Division. Phis s manmed B apeciabings e sonds,

agconomy ad cnemecnng Phs diveaon s also the
expertine avalabic tromy USATD i the above subjects

as ingniculioed coonomies.

[0y woan realized by the sovernmment that fall
agricultural henetit brom the angation resources
created v be domved oy when iearated operae
O progiams coviagiy simaltineots activities in
agricidture and s athed nelds mee planned and under-
taken on s aren baseon the commanded wmeus of the
Avaresult of thise o new developmental
“Aren

been adopied o some o ihe magon

projects

progian culled Development tor Tnigation
Projects™ hus

pll\ik'L'l\,

REGIONAL WATER MANAGEMENT
PILOT PROJLECTS

Witk moduoction of the “Aieu Development
Program™ amd oeanon of the Water Management

Divislon i the Aariculiure, the

Department ol
problems of commuanded areas ol rigation projects

started  recenving \pL‘L‘I;I[ Atention. o was soon

realized that the prooer utilization of irrigation water
volves the study of o multitude ol factors, including
sanl nd eliabie conditions, water requirements of
ditterent crops g ion practices, dunmage facilities,
ctes Lo aady problems of water management m
depth and o deveiep sudelmes Tor Greatnent meas-
vees as well as o develop o plan of acnon, it was
decided ta have o tew piot projects m the principal
ol LHI(I WHTCT TesOee s

Fhree ch ewmonal water management pilot
projects fdetated belosey Bave been estabhished unde
Contial Sector - wirth aecheal collaboation with
LISAID. e
this vear The pomany abjective of these projects s to

micre sich projects are bemg set up

stady the ol e warer piohlemsom the aea and 1o
develop and demonsnate standards and teehniques
for optimam e aton ol the sold and water re-
sormees vnbable s Phese projects wall also develop
techieal grdes tor apphication of nproved prac-
Crees, and vtk provede it and espenence on the
necd tor alrernarive methods and rechmques, as well
as ocost oand reward ol cainvimg o the treatment
meastres. e tor held rechmens as o well as
spevialets i diterent disciphnes will also be impart -
cd tor andertaboone water noeigement practices in
RIFUREHTICTI
Pilot Project  Bellary ( Mysore State)

Fhe project ar Bellary in Mysore State has been
established 1o develop and demoastrate improved
wite

management practices in the Tungabhadra

project comnrnuded aren

Vowork phin to serve as o gaids to the staftand
consubiants tor the operations proposed was prepared
fst atter o wmvey and collection o data, Studies
have heen wdertaken to evaluate methods of irriga-
tion suited o the ol crops topography and irriga-
tion water supphy, s well as 1o determine exactly the
non necds of difterens crops so as to oblain data
for regulating the delivery o water supply through

the distiibution system.

Pilot Project  Patiala (Punjab State)

The  cond reaonal pilor project s Tocated at
Patida methe Panjab State to represent the lighter
textued sorls wih hieh water tables. This project
started functioning in danuary, 1968, The objective



af this project is to develop the most suitable

scientific methods of witer
maximum

sources created e this region. In addition 1o the

nmimnagement sooas to

derive benelits from the irrigation re-

studies mentioned i the above project . studies 1o
determine the erirerian and designs for Tield diginage

have been mcluded i this project

Pilot Project \zamgarh (Uttar Pradesh State
The thud projeer v locared Dohrichia
{Azamgarh) in Uttt Poadeb The obective ol his

project s (o develop methods wad practices 1
optimom utilization of the Tand god water resow e
For ncreasing aericndoo i production m the region
from the oxistme bew devels This project started
Funciiomng e Juby s 1900 Tnvestications wind G
collection have been completed. Fyaliation of dufer-
ent rigation practices and other studies have beer

meluded

ECONOMIC AMNALYSIS OF
INIPROVED IRRIGATION I ARMING

toowhich the waier

The

wactices bemnye developed in the pilot projects will be
E } |

extent nmanagement
adopted by the fnmers depends altimately on wha

effect it hus on the wer income 1o the farmers, A
study has. therefores been undenaken in the pilot
projects to meastie this effect betore recommending
chamges in fvieation Trming methods, To make these
meassrements, ot s essential too establish o hench-
mark of the present meome umder existing irigiion
Farming practices. Thus wosirvey has bees undertaben
m the pilor projects boomrerviewing the cultivatons 1o
the

dseeitiam presentcultural practices, croppimg

patterns and aesulting crop ovield. From the itor-
mation collected is derived the present net income 1o

the cultivators,

Crop production cost mformation is developed
o dtennze power (horhy adlock and clectric). imple-
ments and Jabor cost Far power and implements
these costs are sub-divided 1o show ownernship and
operating or tived and viniable cost asocnned wirh
bulloch 1 -, When alternaiive noganion methods
are tried o the pilor profect wea ehieet of these on
the cubivators et meome will be measured. T hose
practices which show the most tavorable response will

he recommended.
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WATER USLE AND MANAGEMENT
THROUGH INTENSIVE AGRICULTURAL

DEVELOPMENT PROGRAM

A scheme toassist cultbvaters 1o salve their
water wse problems was Liunched under the intensive
agricultural district from 1965 onward,
Water

holdings were organized. The muin items of work

program

use  demonstrations on andwidual Tirmers”

cinplisized i these demonstrations ae:

(1 Doproved inigrtion distvibution
(21 Construction of field channels with simple

siructures

(3} Adoption of improved methods of irriga-

tion

(-+h)  Land shaping and levelimgand remodeling
fietd layout

(5) Field drainage practices

Rotation irrigation was introduced suceessiully
atter getting the field channels and control structures
constructed in dhe district of Sambalpur in Orissa
State. The Grmers have appreciated the benefits of
this measuie. Aveas in the tailends of the commands
of the twnonss which were net getting ivrigation
witter are now getting an adequate amoont of water
by this measitre, Sinnlary - demonstrations on remod-
the field

chatnels wsowell oy didnage channels, fand leveling,

cling L lavowr with comstruction of
el were undertaken i Thanjavar district in Tamil
Nadu Stares Favmers have appreciaied the new layout
with large size plots (about one acre o size). They
can rngate cach beld independently and have com-
plete control over water and the means for etfective
drainage o the fiekds. They are happy in the
the additional
the

modifications by which they have
falt per
More ot

having such developiment programs on their tarms. A

benetit ol a cent wom ob land in

cultivation arc. them are imterested in

Frpe anea proeram hasc theretore, been chalked out in
this region. The work iy mnderzaken by o government
agency and the costoecovered from the Tarmers in
mstallment~. Senikn works huve been undertaken in
other mtensive agnentural districs,

from these  demonstrations

The cxperenee

show that tirmers onee cenvineed of the utility of
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the programs come forward 1o make such improve.

mernits on their Tinds wnd show oaowillineness to mvest
tor such development. There woan acute demand ton
cquipment tor land shaping and Tevel o well o o
techmical assistanee tar phime mnd constiuction ol
nrigation dedribanion sustenes, Thewe demonstiations
have revealed the mportanee af nteviatne wate
aumnarement practices into e package of practices
and services requned Tar meresane aenealinal pros
duction o hiah levets onasostanaed baas They fase
dho shown thiat tor enfanamne producion o fow
levels o bl devels e sl vieldime vineties aind
gl inputs, tmprovements g the efcienay and
effectveness wiihi whnelowater s maeed by caliiva-

tors are vetadlv imponrtant

INTRODUCTION G
IMPROVED IRRIGATION METHODS

Fonproved suntace methods ot intgation-horder
stren eraded tunow s contom furtow, ete have been
stecesstuliv deraonstated o nemiber of places and
are hemg adopred by the e, Sprmkler irrigation
has been demonstrated suecesstully for ierigating
wheat on the sand dunes-attected areas in Punjab.
A number ot tarmers have stavied istalling sprinkle
rrigaion moareas ol sandy sotls where water convey -
ance by open channels s diicale and where water is

SCdicd.

Studies have been conducted and recommenda-
tioas given for mivoduction of sprinkler ivdgation Tor
the stabilization of sand danes to prevent siltation of
the canals i the Rajasthan State. I ostates Hke
Punjab, Hhovaea and Gujarar farmiers have sarted
making underzround  pipelines tor convevance of
wngation water. Simdadve limng of mgation chan-
nels to reduce the seepuaue Tosses i getting acceptanee
from: Gumers, and smproved materials ke prefubri-
cated conerete sections, pretabricated cement ashes-
tos channel sections. synthetic films, ete. are heing

used by farmers,

However, muoch mone worle s 1o be done to
arrive at etficient water management practives ton
ditterent sitnations. Heieeo vegionad prlor projects on
coil and warer naeement have been condueted s

idreated elsewhere,
EVALUATION OF IMPROVED PRACTICES

A review of the different tvpes of pipelines

being nsed e the country has been condueted and
stggestions ades ewime the seope for using the
ditterent tvpes ol pipes 1o water convevance under-
eronnd. v study o the ceonomies ot sprinkler
nrization e conducted wid spomkler nngation way
compared with suitace methods ot mgation, TEwas
toained tha the s pomkler moeanon can he preterred
where water towatee and expensive and land feveling
cost Tor sanfaee methods woe substantial wnd then
nivntesanee costivom Bty eas Tike Mandi district in
Fhmacliad Pradesh.

Snbidy s studies me beimg conducted in the
agricultoral universities to determine the suitability of
difterent methods under the vanons existing condi-

Lions.
AREA DEVELGPMENT PROGRAM

tnreaated and ndieporpose aencultaal deve
fopment prowiams have been taken up i some ol the
newlh developed mgation project cneass In these
projects beswdes wrgation water nanagement ., there s
provision tor marketing complexes and rial toads A
beginning has been ovde me the commanded areas of
three projects: Kose (Bihae State). Nagsnjunasiagan
(Andhra Pradeshy and Tunaabhadig My sone Stite).
Provisions are made 1oy ampats and other serviees
necessary Tar an ntegnted developiment program. It
is proposed o estend this progam 1o o tew other

project areas in the towth Fve-Yeas Plan,

PUBLICATION Ol
TECHNICAL BULLETINS

Fhere voa dearth on diterature on the subject of
waler nanavement The water management division
at the center prepares techmeal bullenms, memo-
randi, etes Thie tollowmg bulletins are already pre-

pared:

1y Techmeal Series |
method Tor deternnmation of imtake characteristics of

Cyvlinder infiltrometer
sols.

() Techmeal Sevies [T A guide for estimat-

ING BT O Watel TEQUuIre e nts,

(.:) | L‘;"HHC;I| Series “|
tion Water Managemeint See. |

Himdbook on lrriga-
Sail survev and

fand cliassitication.



(H Technical Series 3-1i Handbook on
irrigation  water  management See. - Soil-
water-plant relistionships.

RESEARCH IN
WATER MANAGEMENT

Researeh e water management has been w
neglected technology i Indi, But it has now been
given  top priovity under the agricultural research
program, Lack of rescarch indormation and the results
from suceesstul experiencee i seientilic nrigation
rming loii widespread andertakimg of extersion
proguams to oad caltnvators o then water wwe pro-
Blems. Wih the Lianchme of an miensive agniculiural
development progiai, the problems ot providing
Facttivies tor an cissured  supply of water and iy

controlled apphication became more acute.

Realizing the importance and the urgeney with
which studies on warer management have to be
carticd out, the Indian Council of Agricubrural Re-
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scarch has chalked out a well coordinated rescarch
program by strengthening o few of the existing
agricultural research stations as well as setting up new
centers. At these tocations o highly accelerated water
use and soil management research progiam has been
launched, veaved 1o provide mformation onirrigation
water use tor the important cops ol the country
under cach major soil, chimatic and cropping pattern

comples.

“C\.i(]\'\ these IL‘\L‘QIIL‘]] Centers, L‘;IC|I state gov-
crnent has  established  demonstiation Lams in
ditferent districts. A muli-disciplinary approach has
been adopted in tackling the waier munagement
problems on o regonal basis, Fach siation s manned

by o team of scientists of ditterent disciplines.

A water technoloey center s also being estab-
Sshed this vear ar the Indin Agnculiural Research
fostitute i New Belhis which wiil deal with national
problems as well as impart baming at various levels i
the ficld of water managemeni.



IRAN

Geography. Tran s located between the fati-
tudes 257 to 40" north and longtitudes W7 (o 64"

cast. 101 hounded on the north by the the Union of

Soviet Socialist Republios, on the east hy TSSR.
Afghanistin and Pakistan, on the south by the Persian
Gulf and See ot Onne, and on the west by hrag and

Tuwkey.

Area. The totad area of Lanas 1020000 squae
Rilometers (628,000 square andesy. ot which 31
mitlion hectares are arable, 19 nadlien hectares wiean
forests, 1O million hectares are m pastures, and the
rest is built-up area or waste fadl The total aren
under cudtivation YO nihon hectares, of which

00000 hectsios are prosentiy cuibvared each vear.

Population. Nceordu to the consne o 1900
the papulation oi o has reached 23~ unthonand s
increasing apdl s Tnrecent veanr e avenage and
increase of popubition e i e been abont 20

percent.

Climate Temperature. Hhe chimate vanies

from hot and disowith o s anum tomperature of
) |

347¢ to S0 (37 o 122 Endunng the summer

months, to sub-rero dempeintures e the wintes
period for st of the country . except along the

Peraan Gult

Rainfall. The nigor part of the countiy oand
ot semi-arid, where the vandall e aneted toowanter
moaths, There ure other pantss s o nonthers
flanks of the

sufTicient rainfull tor agncutiure. O ihe plateau the

Albors mountuans, where there s

average annual cuntall ot over 200 unllnaetens mthe
north decreases to less than 120 nulhmeters s the

Q

sotithy and sontheast. The climate and rontall zondi-

tions make irrigation essentiad for rmsing crops in the

areater pant ob the country. Fable T shows the

distriution of raintall m han:
Table 1.

Ratio of

Annual contall Recipient e

(Millimeters) {Millions of recipient area to

hectares) total area of the

country (Per cent)
[ess than 10D 2 13
100 10 230 100.5 6l
25010 300 28 17
SO0 1o {000 13 8
Over 1000 1.5 |
Tot:d los 100

Sail Study. A svstematic map ol the soil cover
ot fran wis prepated by the Soils Institute of ran in
1904 on o F 2500000 scale.

PROGRIESS SINCE SEVENTH SEMINAR
Agriculture

Urider present aund tuture cconomic conditions
of dran, agnculture o of special significanee. The
socitl and economie benetits resultmg trom the Jand
retorm progran. mchndmyg fand distribution among
the tavmers, which was completed durmy the thic .
development plan, fave plinved ancimportant role in

agnicultaral devetopment ol the countiy,

Mujor objectives ot the agricultural policy in



Iran’s fourth Five-Year National Development Plan
(1908-1972) are as follows:

(D Achieving 4 mummmum averge annul
growth ol tive per cent mthe wross produet of the
agricultuial sector moorder oo meer the vonstanth
mcreasing nutntonal demands of the population as
well av the supply or s mrerals for domestie

mdustiies and expor

120 Iocreasing the producivee of Jabor and
bind by disenvanion o modern techmigues in

producnion and opetation,

(3 Rasing the cnployiment level mriaa) areas
by diversitying ocenpationsdeveloping cottage mdus-
ates and providimy news emplovment opportunites
for those entermg the varal labor v ket during the
plan peveod,

() Comenvating, developime and mproving
natuzal resonrees such as wator, soil pastiines, forests,
fishand wild wames oy well s effectively and

reasonably exploitne these rescunees,

£5) Tanstoronng the stuetaie of tanal sociens

oncthe basiv of cooperarive and selhelp activities,

Iooview o the ahove, the toral Tnestock and
other agnculiual products winch were 2083187 and
[T 437160 1ons

incredased to 2073 Ss3 and 19130200 tons ospee-
!

respochivels e 1908 will be
tivelv in 972,

To achieve the above objectives the projects 1o
he vmpicaented dunmg the Fourth Plan have been

prepared on the tollowing hasis:

(1 Utiization of Tund resoarces ina suitable
and bakanced manner

(2} Better utilization of water resources
(3)  Mechanization of agriculture

(-hy Expunsion of the use of animal and chemi-
cal tertilizers

(3) Plant protection

(0} Supply amd distribution of sapling and
seeds

(7) Land reform
(8} Extension of modern agvicultural rescarch

() Improvements e the roral cconomy and
the marketmg of aancaltmal products

(E;y Acnienftoal credits
C1HYy Anmmal hushandry

(12} NMamtenance and  correct  utilization of

pastares
(1.3) Conservation and utilization of forests

The Land wtitization at the beginning and end of
the Fowrth Pl is given in Table 2.
Water

Shottage of water i one ol the most anportant
Factors hinutimge the expanson of agricalture m haan

The general and fone-term objective ot water
resotrees development plan o based oncontrof and
reeutation of all water resources that can be economi-
callv atitized o agnicaltine. duostiy and urban
development. o the hiehe ot modern techeal prog-
ress. The estmated nerease mthe aiea ot mable land
for cultivation, and lands which will receive improved
itgation m the counse ol the Fomth Plan,is given in

Table 3.

IMPORTANT WATLER PROJLCTS
INTHE FOURTH PLAN

The development plan for water resources has
peen drawn up with dae regard to water hasins und
regional developnient policies.

Total imvestments provided Tor water resourees
development in the Fourth Plan amounts to about
USA S708 ambhon. The projects. in terms of the
nature  of work mvolved, may be sumvmarized  as

Follows:

(1Y Completion of nngation networks of dams
already constructed. This wroup of projects consists
ol the completion ot brrigation networks i areas
where reservoir dams have beesr constructed and their
proper and complete exploitation necessitates the
completion of such irvigation networks. The required
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Table 2 - Land utilization at the beginning and end of the fourth plan (:housands of hectares)

Type of Land Utilization

1 Total land under cultivation
including:

(1 Avea under annuad and per-
nuinent cultivation
Area under irngated cultivation
Area prepared for cultivition
bheneath dims
Area under div faroing

(M) Arcaremporarily fallow
20 Permanent pastunes and meadows (1)
S borests and copaes 2)

-+ Unenbtivated Land capable of rece-
Tanation and deselopment (3)

5. Unculuivatable Land (mountans.,

deserts, Lukes, swamps, cities, roads ete)
Total

(1) Oely meludes relatively good pasture-land.

1967 (end of Thied Plany 1972 (end af Fourth Plan)

Area Percentage of Atea Percentage of
total land area

of countiy

total land area
of country

19,000 1.3 19,000 1.s
7,100 - 7,650 -
(3,150) - (3.450) -

- - (100) -
(3,950) - (4,100) -
11,900 - 11,350 -
10.000 6.1 10,000 0.1
19,000 1.5 19.000 1.5
31,000 18.8 31,000 18.8
86,000 52.1 86,000 52.1

165,000 100 165,000 100

() Partoi these forests and copses s also permanent pastures.

(3) Part of these areas s presentdy inuse as second and third class pastures,

investients for completion of the above mngation
networks amounts tooghout USA STOT mdbon. To
complete the projects started inthe Thivd Plan an
mvestiment ot about USA SN2 onlhon requured. I
addition o extend wnd mprove die nneation net-
works an amonnr ot ahout USA ST oulhon shouadd

o mvested.

(2 Implemenration of ewhit projects which
have been ~tarted snee 1908 and whneh wall 2o mito
operation duime Founth and Tt Development
Plans, The capetal mvesiments mothe new projects fon
the development of sinface water resonrees amounts
to abont USA S TS nalhen

(3 To provede ciniecimy wenvices tar present
projects under execution o projects tobe comsidered
and implemented mthe intore, o toral expenditure of
USA SO mudbon s tareseen m the Fourth plan,

(1) Another USA So2 million is also provided
i the plan o cover the required expenditure for

Tehran Water supply. water nationalization, research

[aboratory ete.

The dams and ooeation nerworks 1o be con-
stiacted e the Fourth Development Plan, and the
atea of the auadies relanng o surtace water and
aroundwater resonnees e the Fowth Plan, me shown

m Fagores Fand 2 espectively,

PRINCIPLES, POLICIES AND
EXECUTIVE MEASURES

According ta the tenth principle of the Revolu-
ton of HUEML the Shahanshalh Arvamehr and the
peaple ot han. the water resowrees have been
natwoisthizedcand with regimnd to the extended impor-

tance, studies and expeniences in this respect, a
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Table 3 - Estimated increase in area of arable land ready for cultivation. and land which will receive improved

irrigation in the course of the fourth plan

Title of Project

thousands of hectaies)

L. Brrigation nerwork of Fapres Fach dam
{Sefid Rud)

2 lerigation network
Palilavi D (Des)

3, brogation network

ot Mohammad Reza Shah
of Daviush the Great dam
(Dorudzany

A broeation network of Avas dam
ol Stth Abbas the Great dam

ol

Irngation nenwork
(Zavandeh Rud)
o, frvigation network of Cyvras the Great dam
(Zarmeh Rud)

7. Imgation nerwork of Jirotc dum

S, hrrgation network of Shahpue U dam (Mahabad)

O Tigabon network of Woshimen dam {Saagar Savar)

[0, Development ol Ghazvin plam
PE Reran frigation network
120 Mavun inngation network

[5. Garmsiae nmngation netwok

P drgatiorn nete ok of Farahnas dam (Varamin)
Ixplottation of croundwater resourees

S Othey nrigaton nerwoks

I'otats

special summaty ol views, vnidehines and outline of
the policy is being presented under A Few Remuarks
to this

on ranmn Water Pohey™ in Appendix A

report.

Furthermore an anformation digest on waten
resourees and relared development projects in bran s
preseited i Appendiy Boan oraer to give an outhine
of the magnmunde o activities in the field of wara

resotirees i han.

FIEW REMARKS ON
POLICY

APPENDIN A A
TRANTAN WATER

Pban water poliey has beers drawn upowih
regitd o warer resotrees and chimatolowseal condh-
tots, front @ natial resotrees poat of view, and.
financiad resources and possibitities of the couniy,

frem o watonad swealth point of view. By iy

Total
tin thousands

Inereased area ot tmproved hreation

arable land (i Cin thoasinds of

hectares) of hectares)

906 20 ilo
30 05 9§
54 10 70
39 18 57
25 70 95
25 11 36
O 16 22
10 6 16
10 10 20
.- 44 44
24 O 30
0 56 62
- 20 20
- 30 30
60 60 120
15 52 67
400 500 900

conmment 1t is meant that the water policy is drawn
up i accordance with the actual conditions of the
civitonment where 1t should be implemented: and
one may be assured that such policy will serve the
requirements of the conntry and through which the
conditions necessny for proper and best use ol water

for national needs wil be provided.

Pl best e of swone oo ted in terms of
proper comseivation, protection, free and ceasonble
supph and tae of water resourees. In this conneedon
the poticy does nor only sareguard the interest of the
communities but provides tor the maximum aid best
Kinds of e o water resowreesand at the same time
Bealitates. as o bieac means. the smplementation of

development plans ot the countiy,

Hanvosg dhese viess g it as Telt that the

water. hemg amational resouree and wealth belonging
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to the nation or community fiving m the area, should
not be used as a means ol making protic whether Iy
public ar by private sector o other words, the water
resotees should be used (o the beaetin and in the

service of the peaple.

o order oo onve the ontline and guidelines of

fundamicnol praeiples of warer esonnces manage-
ment and utlivaton m b the toliowing paragiaph
i taben from e "White Revolunon™ by His frperiad
Majestv The Shahanshah Avviomeln w905, which

explain rhe g al the “lenth

e wene t
Pis bel g [RES AN AN

Revolution Poneiple”

Ay person has the tiahn o urdie waier
to the extent ol dnsactuad arnd reasonable
needs tor domestics amiculiurad o mdus-
fral nsage, But thes nighit may not hecome
ihe propedty ol anvoae and o oope iy
permitted 1o waste wihethe dehiberately
ar by mistakoes iy porton o this naton-
al wealth or iy convert it o g non-
usable Torm, o e i ae w0 means of
conunercil and protit making activities

by speculation.

Governments shoull be charged  with
preparation. ot projects tor control of
rver and tood watens, av well as explora-
ton of undergionnd water reservoirs, and
determination and  designation of
ccononic. techmical and social priorites
ol such projecis within the amework of
a geneial cconomcal phie tor the coun-
vy cand maplemenation of these projects
i aceordanee werh the developiient
plans. which should bhe driwn up und
prepared wath due segurd 1o ali Financial
possibilitics and homan Lictors which can
be provided in the countn, This will
cnable the people torcrpov ths Qi ol
God in the most protiable wmanner. with
donnnimume unestinert, ot tie fowe
costs and witle the <horrest possible delay

ol tune,

Having the above mantioned explanations in
mind. one e tormatate the bade and Sandwnental
principles ot water policy as rollows:

(1 Right cod ficedom ol usage

(1) Limntation of use to actual and reasonable
requirements callocation of varer)

(3 Natwnahzation of nghts (abolition of right
of ownerstip in water)

() Prevention o wastage and pollution

(3) Prevention  of  speculation  and  profit
! I

making
(0} Compichensive management in every form

(7) Control of 1esowrees by proper exploita-
tion through implementation of development plins

(8) Comsideration  of - economic teasibility
(maximent use with least investnient) ot lowest costs
and in the shovrest e

Feoamplement the water policy, the luw for
witter and it atonadizanon love been drawn up
with due repand o sovemment contiol and manage-
ment on the bases ot the above mentoned prineiples,

with o resouree onented .1|)p|ﬂ:ln'll.

By i Tiw warer rescurces ave been nation-
alized i the arest o the people. and areater
mthience s been viven to the publie authorities on
development and use of witer. Sieh changes impose
greater responsibiliey on pubhic authorites, and nfor-
mation ney be exchaneed an the resnh of expeticnce
and dithiculties, e onder 1o help other conntiies in
solving then redevant problein.,

Fhe foliowing cenerdd recommendations can be

mude:
(1) Prepatanion of g comprehensive water resourees
planning progiam is most important. Such planning
should be focused on:

) Assessment of warer availabilities

thy  Projected water demands

(¢) Development ot fong-ter strategy (mas-
ter plan)

() Suengthenig of manpower, botl quantitatively
and qualitatively. i vital. This may be achieved by



(a)  Establishiment of a training and cduca-
tional body Tor lower and higher water
specialists

(h)  Utilizanon of managemen: consultation

(3} Etforts are 1o be made to conserve and ierease

the efficieney o water use. This may be achieved by

(ay  Improvement of prigation networks in the
I‘;n'm.\‘(\\ daste prevention)

(b Tmprovement of arming activities suci s
water appheation, bind feveling, farming

methods, ere,

(¢} Development o ground water resources.
wilh due control against over explaitation

(d)  Establishiment of agro-industry companies

or farny cooperatives

(e} Inttintion of an applicd vesearch program
with an 2im 1o render applied  water
engineering cervicesind more specitically
to stady the aspects of water use and its

elficieney

(-h Large scale and mensive agncaltare should be

cneouraged.

The tadivonal acricalture which constitotes o
sizable portion of the awricotture, as usual, is as
inefticient wy evervwhere, Ftfors o modermization,
rehabilivation of oid sastems, chimmation of wate
wiste, cles we of iefpsbur the sovernments shouid
somchow subsidize them, and with revard o om
expenence, the plonme Showld huve oy s tocas the
development of Lnee cale wroamdusting o i

business.

To assure the most protitable viilization of
Water resourees, 1 essentaal Hiat sitace, gronnd
and atmosphenie warer resonrees are explaned. With
regard to merdepemdencies of naturad resotnees, the
compatihility o7 mrojects o e execnted ocontothed
i order toelnninete the conthiors wsng Grom
different uses, b this connection of o most desnable,
as expressed. that a comprebensive Trnmework pro-
grany be prepared s tkimy o aecount the necessiy
tor mtegrated. munlt-purpose development projects
and conjunctive use of water
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Obviously. such programs include the evalua-
tion ol different revturees, determination of potential
needs and poles of production and activites 1o be
uedertaken i ae ared, recommendation of priorities,
cte. Such nuster plans cnable public and privine
sectons to duect then activities within i approved
frameworh . Te o 1o be noted that savings - the
myvestiments by adoptiog of such procedure may be

more apprecianle than expected.

Wier

living standand

hovioe wieat mpaci on demowaphy,
and anenities, s one of thiee basie
clements of the civronment, and i i to be eripha-
sied that water development programs should he
claborited ma way wlhieh mamtains and improves
the quadiny of the envitomment.

Regarding arganizational issues, a cential office
s oset up to dneet and apply the county's water

policy.

Al Tunctons rending implementanion of the

development  projects and  appheation o water
policies we conveved o executing hodies in different
regions. Regional aathorities are established by a
speciadl consttution and with full power on an

independent and autonomons bisis,

Thus the cential office s responsible tor fead-
ing. coordinating and patching together the activities,
and at the same time enforcing rights of sovereignty.
The general studies, preparation of statistics, collee-
ton of intormation and, e eencral, the intra-
stractural and hasic activities are prepaed and carried
out by o wmder direct supervision of the central
organization. with the Dielp ot execotne regional
bodies. T thee vy the formation ot rales, reaula-
Hons, standmds codessmstraenion manuals, by laws,
ctes s done i the central headquarters with due
regand for the expernences difticaltios and opinion of

the execntings teptonal Bodies.

Phe revional esecutime bodies are responsible
for supenvision of b actvities rezanding the imple-
mentation of developnient plans and applicatin of
water policies e eveny aespect. The regional bodies
are granted adeguate adnnistrative, echnical and
fanel mdependence.and at the same time they are
hound by uitied aules of procedue, regulitions,
codes and standands wme order to sleuard the
harmony of the activites within the whole of the
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country. So the mplementation activities are com-
pletely decentrabized, while the programming, devel-
opment plannmy and policy-making activities are
centralized to the bendtn of a common vogl,

With tepand o vhe cquel el of people nusing
water amd the prmciple of nonproti exploitation of
witers the waner alfocation eauesare stncty entoreed
hy pubbe duthome o Conteetling the watsr allocation
sathin the inaster sl the water oo to be put an the
cisposal ot asers e e equal e unngne price based
ot actial costss By e more espensive eaploitation
e some areis s stihadizcd o evenne o the aeas

where the costs are Jower

s dostable that water development costs and
benelits be compaed ad e projects be approved
for exeettion onle when an aceeprable ievenue-to-
costoatio s expected lrom s unplementation, | hi
alloves autharitics o decide upon the execution of
project Trom among several alternatives. Towever .
el evadnation of socl elomm and wouls 0 some
arcas iy not possibleand i these coses such ceconomic

consideration miy not be apphed,

I pocing water serviees (for domestie, indus-
trizl or agricultural purposes) o diserimative meas-
e should be applicd i tavor of arber activities in
order to allow and preserve the nght and fieedom of
free and equal nse o nataral s and resouees by
the peoplel unless provision ot such meastie s
tequired toi the cntorceiment ol aspeeitie poliey

Wuh et fo ahe miternanonal aspects of
water poliey . the ambeanon of standards. udes,
regulations, procedies, pohoes, T ete e des-
able and recornended s diwe o then ostanding
expected miversa resuh o Wik enad o ohe et
aitticultes msing teon oo vanens o el oles and
procedures e the wenld st hoped e o common
coopergtive ettort can he establehied areone difterent
countrics e onder it water polieies i the
worldsro esableh fechimedd and coonamee conpena-
Hon e e mateenient oed o developient o
coordinate water aehivies on o amversal basis, o
couperate ol and cconomueally onoan e

Hod ot revonad basas

Exploitaticn of connnon resobrees existing

hetween dittferent countries, such as mtternational

rvess, interconnected  greundwater reservoirs, and

atmospheric water resources, should be developed on
the basis of nitual understanding and friendship by
means of a common project, which must be clabo-
pted with due regind fo the exsting nghts of the

parties ¢ ned.

Beme conndered 1 e commadity, water s
relatively ~caree. compured 1o other 1esonrees, and
His s o hnntmy factor me the economy of the
sovictios. Pharetore it i best to seek Tor new sourees
o water supply and other means o mcrease its

avinlabaliey

Desalination, Tong distance conveyance, irans-
basin transterand weather imodification present good
atonnds tor aeseanch onaew sowees ol water,
Feonomae and advantageous solution of such pro-
cesse ol water production depend mosthv o on the
coentimiy aad persstence neiesearch e these tields

it o feasible anethod s ound Tor e seale

proedicton o water Thus, allocation of more Tunds
to deresearch m these Delds s most desnable and

reconumended,

APPENDIX B: DIGLEST OF INFORMATION
ON WATER RESOURCES AND RELATED
DEVELOPMENT PROJECTS IN IRAN

Woters beme the mest important resonree and
of Tineed supplv o foans o been nationatized in
order 1o cuahle the conmty o employ it 1o the
nas e posstble extent o the ceononne develop-
ment Pheretore ar s essential to employ the most
aihvenced and scenunie technology in the proper
eviluation ard efficient exploation o water re-

SOUTCCS,

Phe approximate balance ol fresh water in lran

ts s tollows:

Average precipitation 400 billion cubic meters per vear.
Fvaporation foss 240 billion cubic meterns per vear,
Toul mnlteion o0 bellion cubic meters per yeor,
Tord Raret 100 Willion cubic meters per year.
Policies

The general policies on water development may
he summarized as tollows:



(A) Nationalization of water resources by:

(1) Taking over the management of water in
the water courses and underground witer tables.

(21 Supervising  the supply and controlling
water use i cultivation wnd orchards,
W.ttel

(3)  Pstabhishing siwnzations and

cooperiative  stitutions Jor o collection. control,
supply distiibuntion wnd proper exploitation of water

FeSOUrce s,

(B Agricattal development within the poles of
resourees by
agricultural

(1) Preveniing  sub-divicion of

tnit s,
(2) Forming agricultural cooperatives,

(3) Stopping  unsystematic  development in
small units.and protecting and tansternng the farm-

ers.

(€Y Development of agricolture m a crop-pattern by:
(1v Programming sgucultural production,
(2} Rewarding progressive production,

(3) Protceting and undertaking the marketing
ol the production.

(D) Adoption ol extensive research work by dis-

covering new water sesowces hrem desalinization,

weather moditicaton, ete,
Capital Investnents

The approxinate capital investments in watel

development projects excluding the town water
supply investments {conune withm the responsibility

of the mumephies) ey be semmanized as tollows:

First Plin peirod ¢ E9ds-193%)
Ris. A4 bdlion (USA SIS O mulhion

Second Plan period (1955 1002
Rls. 3.3 billion (USA S70amllion)

Thead Plan period (1902-1908)
Rls. 21 billion (USA $275 milhon)
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Fourth Plan period (1968-1972;
Rls. 5§3.15 billion (USA $710 million)

Fitth Plar period (1972-1976)
Ris. 125 billion (USA $1.04 billion)

Total investinent to be expended i the next 35
vears inowater development projects, both for urban
vater supplyoand farme frdigation s estimated 10
amount to Rls. 2000 bilion (USA 526 billion)

Organization

The witer is bemg managed and organized in

the countiy by

(1) Ministerial water nmii being responsible for
the general planning, control of management studies,
witer resources development and  coordination of
activities aind aperation of water authorities,

{2y Nine regiomal water authorities serving all
water installations and water project construction
units, as well as the control of use and protection of

resources, collection of data, ete.

(3)  Explotation of domestic water supply in a
few major cities. Such functions are usually within
the responsthility of the town authority and munici-
palities.

Emplovees

Fhere me 19000 employees engaged in activi-
ties related to water development and usage.

Completed Projects

(1Y Mohammad Reze Shah Rls. 5,000 million

Dam in Khuzestan

(LUSA $65 million)

(2 Farah Pahilavi Dam in Rls. 5.000 million

Setid Rood (USA $63 million)
(3)  Shalmnaz Pabhlavi Dam Rls. 960 million

i Hamadan (USA $12.6 million)
() Farahnas Pabilavi Dam Ris. 3,100 million

in Tehran (USA S41 million
(5)  Shah Esmail Dam Rls. 90 million

in Golpaygan

(USA $1.2 million)
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(6)

(7)

Amil Kabir Dam
in Tehran

Koohiang runiel and

Diversion in istahan

Rls. 5,200 million
(USA S68 million)

Ris. 180 million
(USA S2.4 mithon)

Present Development Projects

Major development projects under construction

are as follows:

(1

(0)

(S)

Aras Damn
e Azarbaijan

Darvoosh Kabin Dam
in Fars

Doz Tivigation Project

i Khusestan

Ghazvin Brrigation

Project

Gonjuncham hrrigation

Project

Gorgan hirigaiion
Project

Jirift and Sinab
Irrigation Project

Koorosh Kabir Dam
in Azarbaijan

Rls. 3,420 million
(USA $45 million)

Rls. 2,150 million
(USA S28 million)

Rls. 4,000 million
(USA 22.5 million)

Rls 1,550 mill"
(USA S29 million)

Rls. 181 million
(USA $2.4 million)

Ris. 1.760 million
(USA S23 million)

Rls. 3.780 million
(USA S49.5 miltion)

Ris. 2.070 million
(USA S27 million)

(M

(10

(n

(14)

(1s)

(16)

(17

(18)

(19

(20)

Lar Danvin Tehran
Mogliun Trriganion
Project in Azarbmjan

Reza Shah the Great
Dam in Khuvestan

Sefid Rood Tirigation

Project

Shah Abbus Kabir D

in Istahaa

Shahpoor, the Fast
Dam in Azarbaijan

Shavoor Trrgation

Project

Sistan {rrigation
Project

Taleghan Dam and
Tunnel in Ghazvin

Varamin  Garmsar
lrrigation Project

Voshmgur Dam
in Gorgan

Weather modification

Rls. 7,500 million
(USA $S100 millicn)

Rlis. 2,300 million
(UISA S30 million)

Rls. 10,000 million
(USA S130 million)

RIs. 12,000 million
(USA ST156 million)

Kls 5,200 mithon
(U'SA So8 million)

Rls. 1.225 million
(USA STo million)

Ris. 409 million
(USA 534 million)

Rls. 7.14 million
(USA S million)

Rls. 2,876 million
(USA S37.5 million)

Ris. 200 million
(USA 32.0 million)

Ris. *.000 million
(US4 S13 million)

Ris. 137 million
(USA S1.5 million)
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Figure 2

STUDIES RELATING TO SURFACE WATER
AND GROUNDWATER RESOURCES
IN THE FOURTH PLAN
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Mapd comparative end wnm-comparative roundwal ¢ m
Mudies to be curned ot in the Fourth Plan

FAD evaluation ot proundwdter rewoiicc conenmg an area of 75 per cent of the country will also take place.)



PAKISTAN

Pakistan, one ot the largest Muslim states in the
world, has a population o 125,04 millions and a total
area of 302520 square miles. West Pakistan covers
310400 square  miles and  Past Pakistan 55,126
square miles. OF the gross national product ol
Rs. 51038 millions, the value of agrealturd produce
is Re.22101 millions, which s 46 per cent ol the
gross adational prodoct weoa base factor cost of
[959-60. The per capita income works out to Ry.J308.
The two wings of the countiy have different topo-
graphy, soils. climate, population density anda pro-
blems of development,

WEST PAKISTAN

West Pakistan s located in o climatic region of

arid and semu-arid conditions, Of the total cultivated
area of 48,00 million weres. 30 million acres are canal
irrigeted. For the development of the total cultivable
73 milion acrss in the Indus basin, 400 million were
feet of water is required compared 1o the available
surface flows o 142 million dere feet tfrom the Tnddus
system and 45 million acre feet of useahle supnly that
cin be exploited from growndwater. At present the
total diversions are onlv 103 million acre feet, and 30
per cent of this supply is delivered at the outlet heads
to drrigate 300 million acres. There is thus o net
delivery of orly 1.7 acte feet per acre, compared to
3.2 acre feet (the actual consumptive use and leaching
requirements) which reflects itself in crop vields.

EAST PAKISTAN
East Pakistan is focated in the extreme northern

end of the Bay of Bengal 1t is a tropical monsoon
region in the delta of one of the Jargest rivers in the
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world, where roughly 80 percent of the soils are
tormed of recent alluvium, 10 pereent of older
aftuvium, and the balance are Tormed directly from
the rock. Tt area iy 35.28 million acres, of which
2359 million aweres are cultivable but only 2243
mitlion weres are octually cultivated. The annual {low
of the nvers Brahmaputra, Ganges and M. ghna
averages 1100 million acre teet and the annual
rainfull varies 1rom 20 to more than 200 inches, of
which 80 percent is concentrated between June and
mid-October.

Last Pakistan has a variety of problems, includ-
ing a high rate of population growtihr and low
agrcidtural productivity. The present population of
the cast wing is about 75 million and is expected to
reach about 100 million by 1980. Food production
on about 22 million seres, or 65 percent of the land
arca. has been deficient and rathier static the past ten
vears. The estimaied production for 1968-69 was
FEE2 million tons and an import of 1.2 million tons
o grn was required. The food requirement for 1980
has been estimated at about 20 million tons. This
estimate was based upen an individual requirement

ol 15.5 ounces per day.

Agriculture s the mam activity of East Pakist..
and cmpioys 83 pereent of the people. Crop vields
per acre e dow. Part of this is due to primitive
cultural practices, lack of improved seeds, seant use
of fertilizers, excess of water during the monsoon
Hoods, and drought during the non-monsoon season.
Two crops per vear are grown on 23 per cent of the
kind and only tive per cent of the land supports three
crops. With dirigation. more of the land could
produce three crops annually. The deep water rice
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grown during monsoon is a low-yielding crop, but
with better flood protection higher yielding crops
could be produced. The ctimate is tropical wind can
support agriculture the year around. There s no
Killing frost. In the northwest night temperatures do
aet low enoagh to affect ice but ot wheat, patatocs,
tobaceo, corn and other crops. During the monsoon
cvelones are a hazand to crops,as well as humans and
livestock, Floods. an annaatb phienomenon, have
caused damzge to crops, property and tives. Raintall
ocewrs from June through mid-September, but not
until mid-October do most of the tloods eradually
drain off these that deltaic inds. The towl damage,
including both direct and indireet Tosses sustained by
estintad wt about SO0

the cconomy, has been

million dollars (USA) every vear.

Ramtadll alihough excessive during the period
June thirough September s deticient for erop produc-
non during the winter months, No proper estinnte
has been made of drought damage, but it Las been
observed  that this 200 miltion

could amount to

dollars (USA) annually.
SOILS AND WATER IN WEST PAKISTAN
Soil and water survey work

The soil and groundwater investigation pro-
aram has covered a large part of the west wing of
Pakistan, During the fast 1wo vears the survey of the
Fower Tondus Plains and writing of the report have
been  completed. The investigation work in the
northern region within the conmand ol canal irriga-
tion has also been complered and the action program
is now i hand for tackling the problem of salinity
and waterlogging Tor improvement of irrigation. So
far cight SCARPS (Salinity Control and Reclamation
Projects) in the north and in the Tower indus have
been proposed. Vhe scope of these piojects has to be
confined 1o the area which has reasonably useable
water tor irigaton. The wrea covered by these
projects, total number of tubewells proposed and the

progress of nstallation is shown below:

Progress ol Installation

Name of Project
in Acres

I, Project No. | Central 1,200,000
Rechna Doab.

2. Project No. 2 Chaj Doab. 1.877.000

3. Project Noo 3 Lower 1,105,000
Thal Doab.

4. Project Noo - Uppe 562.000
Rechna Doub,

5. Project Noo s Lower 438.000
Rechna Doab.

6. Project No. o Panjnad 1,680,000
Abbasia Area.

7. Project No. 7 Uppa 1.140.000
Bari Doub.

8.  Project No. 8 Lett Bank 2,332.000
Sutley.

9. Khairpur Drainage 355,000
Project.

10. Rohri North FooW 790,000
Project.

1. Rohri South I, 60 W, 480.000

Project.

Gross Area

No.of Proposed No. of
T/wells capacity T/wells
Completed
2057 5999 2059
2439 9790 1750
1635 62068 1635
935 3714 135
568 2026 —
1782 6752 —
1161 4437 —_—
540% 1380 540
1269 4153 e
1692 3700 —

* 161 Drigation wells.
379 Drainage wells,



Visual salinity survey by
Directorate of Land Reclamation

The salinity survey was initiated lirst in the
year 1927 and s still continuing, The statistics ot
safinity are collected by visual ohservation in the
field, all over the area within the command of canal
irrigation. A briel mention of this sarvey wis also
made in the previous country report. From the data
so collected it was noticed that o the vear 194142
there way o e inerease m the area affected by

safmity, The sitnation was aggravated stll further i

09

2051500 to 3069765 acres. From the survey
record Tor seven years (196162 1o 1967-08) as given
Delow it will be seen that there was an increase in the
salinitv-aftected aren onhy in tvo vears and decreuse
i the cther five vems There is, however, an overall
decremse of 07 por cont s salinity it an average iy
taken tora period ol seven vears. This works out o
ANL00 acres in 3500 million acves of culti ated area,
surveved in 1967-05. This can be regarded as a trend
towasrd improvement, and i nothing else it shows
that the turther spread of salinity has been checked

[0 soime extent.

1956-57 when the salinity  aftected  1ose from
Variation in the salinity during the
seven years from 1961-62 to 1967-68
Yeuar Total arca Totad Suline Percentage of Differerce in
surveyed saline over Percentage
total area

1961-62 34,692,736 5.268,164 15.1 (-)0.2

1962-63 37.691.573 5,010.554 14.9 (-)0.2

1963-64 37,018,051 5.0530,443 15.2 (+)0.3

1964-65 36,977,648 5442027 14.7 (-)0.5

1965-66 37.061 855 5444102 14.6 (-) 0.1

1966-67 37476,213 5575838 14.9 (+)0.3

1967-68 3R.0066,615 5476656 14.4 (-)0.5
Diftference (-) 0.7

UN Soil Survey of Pakistan

The soil survey project of Pakistan was initiated
to provide the government with a basic inventory of
the country”™s soil resources and to provide o basis for

sound agricultural - development  planning. Land
A
Level
Last  Pakistan 34,350
West Pukistan 67414
101.764

The number of reports that hive been issued
since the fast seminar have gone up trom nine to 13
for East Pakistan and 200 for Weut
Pakistan.

from fowr 1o

capability maps together with the maps of land forms
and the present fand use have been prepared for the
arca surveyed. The progress of the reconnaissance soil
survey so - far achieved i East and West Pakistan is

given below:

Total area survey (square Miles)

13 Total
Level
5.000 39,350
19312 86,726
24312 126,076

SOILS AND WATER IN EAST PAKISTAN

Presently the government of Pakistan is treating
the tlood problem at a national level, with some of



70

the ambitious flood control programs for the pro-
vinee coming outade the ad consortimm program,
The princay plan covisions contoi ot food water by
building protective dikes te prevent nver floodimg,
Alsothere v o to puinp eseess condall off
the Tind o Bnaddinen s these will be aceneral progoam

of river chaned enleroenrent oy Betier fard D,

Phe vovermint of Fas Pabstn has been
domy extensie vestiganions in the Teld of soils and
water. These sindies e tor the mmplementnion ol
short-terns and Jong-term mprovement projects du
will hetp mtensity tood production. Under the fast
Pakistun Warer sud Power Developioent Authonty
(EPWAPDAY Hood

contrel drmie and ivigation has been taking shape.

comprhensive scheme o
This worlke ot intormiation vathiering and  progran
development s been mmplemented  throngh
EPWAPDAYS pervael wali the aid of coasultants
especraly appomted . Teaddinon, FPWAPDA throngh
s affice of Fand and Warer Use Directonate has been

conducting sodl suiveve i many neis,
WATER RESOURCES IN WEST PAKISTAN
Surface Water

West Pakinta fue thie Lirvest contiguons systeny
o nriztion i the wonid, Now 142 million aere feel
ol water of tiiree vivers: Chenaly, el and Indus,
will be vsed wecording 1o the Tudus Water Treaty of
1960, To ke use of the flows of the different
rivers, one Linee dum, five barraves and nine inter-link

canals have been constructed.

When Tarbels Dame the dargest carth and rock
FIE damy i the wordd s completed i 197075 0t
expected that seater which presenthy flows into the
Sew will be wsed for cultivation. However, since the
st senmme two e o water use i West Pakostan
has risen fron 257 malbion cere teed in 1900-07 10
T3 miltion acre tect i 190970 wnd thee iy o
corresponding mnereme i inwaied e from 2801
milion aeees to 30 nullion acres,

In recent vears. wticnvon has been pind o
Baluchistan, o vevion sinilar 1o parts of Advharosionn
| A20000
square mles Thin vt area equal to almost hadl
of Wea

requites e gqnantitics of water to elabibitate o

and covenng an gt of approvonateh

Pabastane The whole venion woand ad

Some short-term scheres s tabulared below weye

completed:

Completed schemes Total No.
Smadl frrigation Schemes 327
Flovd Diversion weirs 98
St storiee dams 13
Dielay action diams 3
Fiood binds 59
Tubewell borings 268

Approxmnte area benefitted
from these seliemes, 225,948 acres

Smail Dams Oreanization

Twenty wmal dams were aceepted  for
cotstruction by the Small Dams Grganization of the
Apicdiual Developraent Corporation for o total
capacity o 20500 qeve deet These small dams are
focated i aaple windall areas, and have proved of
great utibity e sapphving water tor drinking and
wrigation st e ol o pauey of water, Thitteen

dams have sinee been complered.
Groundwater

The groundwater situation was discussed  in
deail in the previous country iepoeris, The use of
groundwater in the private sector has sinee then
tremendousdy e, eased e bothswmes of the country.
The numiber or tubewells i the country is now
Q05010 wall be ol imerest tostate that i 1967 the
number of private tobovedls i Weat Pakistan was
330000 Thus 20035 were anialled in two years’
tmes AN the tubewelts v the peblic sector are rup on
clecivicany - QF the 79233 private tnhewells, 30,713
are opented byoelectieity and 85200 by diesel
cngines. The toial sl pumpage s about 18,7

mithion acre teet,

WATLER RESOURCES IN EAST PAKISTAN

Bingation schemes now in operation can be
tonghiyv divided into two categories: (1) rrigation
by diversion or pumpig of surface water:(2) - Pump-

e from roandwater
Surtace Water Drrigation
A dnred oumber of water development pro-

fects e now opeated i East Pakistan while others
are under study o are ready tor construction. All the



projects are primarily for development of irrigation
facilities but Mood control and drainage measures are
usually an associated featare, In fact, tHlood control
and drainage cannot be divoreed from irrigation or

vice versi i e majority ol areas of this provincee.
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Phase | & I First

phase of this project is complete and is in operation,

Ganges-Kohadak Project

Construction of the second phase is in progress. s
anticipated that wrgation water witl be made avail-
able 1o Bmers i the nest Khanl season. The
progress achieved so i this project s summanized

helow:

Commanded Areairmgated during length length of
area in 1968 - 6Y 1909 - 70 ol can- drainuge
acres Crop Land Ciop Land als in channels

Gross Net acres acies acres acres miles in miles
Phase | 210.000 120.000 99320 67933 112,049 83400 494431 243
Phase 11 291,000 230,000 535 157

Bacca-Naravanganj-Demra Project. This project
has been in operation sinee 1967 Expeniments ae
being made for intensitication and diversification ot
cropping  practices. I addinon, studies e being
made on the different losses of water in the mam and

Area irrigated during

Commumnded area JOON - (Y

inacres Crop Land
Gross Net acres acres
18.840 12.740 12788 7.0953

During the vewr T968-09 a number of drns
were either widened or deepened. 1o was observed
that some ot them had insatficient capacity to cope

with the monsocy rndall dischiages

Chandpuor reigation Project. This project is now
under comstruction towall provide tor tlood protee-
ton, drainage wnd

FH0.000 acres by peripheral embankiment. pumpimg

HIERton oo 0 dress dre ol

plants, dicnzee. channels and o canal svstem. Seven
miles ol embunhoient and o part of two conn o
strictires lanve heen consrrueted . The cirent vear's
program ancludes conirnetion ot 2 miles ot em-
bunkment, three nples stonnwation camals, five nules
ol tansmession hnes, 12 boslees and completion off

Two contred structines,

Low Ditt pumps are bemg used extensively by
the farmers to e water from the diaimage channels,
These pumps are operated through firm cooperitives
or with the help of Tocal administrative wiiits. The

distributary canals, Smice the NESA seminar held in
Faliore an 19es o few new canals and drains have
been constructed. Uptodiate proeress ol this projeet

s Labulated below:

Length  Length of

1909 - 70 of main - drainage

Crop Land channals — chunnel
aeres iaeres in mifes in miles
18,004 10,056 25 IS

farmers are obtaining immediate benelit from this
irigation project simultancoushy with the projects
construction,

Diesel low lift pump irrigation schemes, A
number ol projects with fow fite pumps operated by
are now working under FPWAPDA,

These projects vy an size between 100 and 2,000

diesel engines

acres. The pumps have mosthy been istalled on
smaldler streams o diainage clumnoels, The progress
made o tar since the repart to the lust seminar is

fisted on thie toftowiny page.

Under the Fourth Five-Year Plan, I8 projects
fon water development and tlood control have been
selecicd by the Waorld Bank. Al these mclude both
fong-rerm and short-term construction projects which
cover o najor part of Fast Pakostan. Investigations
and survevs tor long-term projects and comprehensive
studies an-difterent aspects o1 the program are also
proposed during the period. Long-term project stud-
s inclwde the Baalmaputra and Ganges Barrages,
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Project Aredirrigated duting Length  Length of
Commanded areu 1968 - 69 1969 - 70 of drainage
in acres Crop lLand Crop Land Canals  channels
Gross Net acres acres geres acres in miles in miles
EPWAPDA 76,400 76,400 13517 F1,003 16,008 11.399 139
EPADC 13050 HE3,050 314754 314.754

comprehensive regional studies. tiood control model
aabvses and computer studies.

Irrigation trom Groundwater

Both the BPWAPDA and the East Pakistan
Agricuttoial Developrent Corporation { EPADC) have
Erunchied a vigoroes progran of groundwater develop-
ment in bast Pabastan, Fewabiliy studies for some ol
the projects ware made cardier and construction ol
EPWAPDA
F965. These projects are in operation in the notthern
districts of East Pukistan, Besides, the EPADC has

adopted a plan of scatteréd well development in o eas

these projects were complered by

Projects

Commanded area 190 -
inacres Crop
Gross Net acres
EPWAPDA 91,200 91,200 06,301
EPADC

In addivon to EPWAPDA'S
EPADC is helping nnprove agricolture and the tam

program, the

community by constructing deep medinm capacin
rogation wells. providing power pumps 1oi sfice
witer, tactors i other machines Toe coltivation,
supplies of dertilzer . snd mproved seeds, There are
I7 seed-producing Lo vnder FPADC munaecinend
All thin ctron ot et the Throse Moge Bood”
campaipn doecred tosad provinend clut e
e tood durme dhe ot pian peod s Tieeaeed
efloits were oreased alier the Ctopyear 196500 4
adverse weather caned the Toesmosdy b thocding,
of abont one mithion tone of the e rope AL
HOVCTTINCnD services dre dnstructed fogeceleriie -
ton progranm, and tomerege peraadte ‘,HH!IIMH\H_‘».
AL mipor projects are bemy hasdled by LPWAPDA
EPADC 1

rngation well development where groundwater s

while tollowmy o pohiey ol senttered

Aredinigated during

where groundwater is known te he available.

A reconnaissance groundwiter sorvey has been
made 0 chis provinee by the United States Geological
Survey, O the basis of these mvestizations plans have
been drawn by the FPWAPDA (o construet sbout
2400 rubewells methe touth plan penod. Meanwhile
the FEADO Qs insratled o rotal of 945 tubewells, of
which some 200 e cquipped with pumps. The
EPADC T recenthy
Wortld

v 1 capaany ob one and o hadt o 1wo cusees. The

pevotuted o loan om the
Bach, tor 2000 more deep tubewells, cach
prowreas made todate by dhe two different agencies,

FPWAPDA snd FRPADC. i tabehited below:

Length of

Fano - 70 Canals in

Land Crop Fand miles

ACres deres acres

37717 V4,379 01,733 212
festimated) 6,000 0.000

known to be available. This activity comes under the
Thana rigation Program. The thana is the Jowest
adnnuistratve wnit of povernment in the provinee.
FPWAPDA has wowell irngation project in operation
and s plons tor developing more, EPWAPDA wells
ae electiieally poswered, whereas EPADC relies upon
nednvdiad diesl engnies Yor operation. Inaddition,
FUADU b 17 m b diesel operated centrifugal pumps
ol twoeciees capaciy Iiftmye surhace water {for rice
Fona-70 Iy

srowmy duny proposes 25000 such

pumps durner 17T These puaps are rented to
groups of tonness onzanized under the Thana breiga-
ton Progrme Tn addion, cach weap must buy fue!
and ot tor the covine operation from EPADC depots,
EPADC sl provides maintenance and engine repair
sarvice onall unis cach vear during the monsoon

SCANOTT,


http:01111.1l

LAMND DEVELOPME

With the devetopment of planned agriculture,
attention v bemy pad to Lind develmg and 1o bringing
miated agnealtore. The total

more  wea winder

number of bufidosers cmploved foo this purpose
aborr 100 The toad ared feveled ond vraded dinne
the pevod TUos o Bove g o007 inllion aores,

i
Cultrvator e e by the necessty of leveling
For ethicent e ol e mearer avnlible wanes supply.
Adrageold methed o did fevebing i silt being
ciplosed by cultnstore wt ae tine ot seed bed
preparation, e leveling by nieans of wooden planks
drmen by ballodl, aind by tactars where possible

LAND RECLAMATION

Phe rectinmmuon ot sahine and waterfogaed Lind
e Weat Pabiostin o
Additionalrechmon water supply is made available

brensin progress since 1939,

to cultivators tor waiie fnd durmge the Tood season
when enough water o availibic o othe tivers, The
water alfowanee for rechunution iy 222 cusees per
FOO0 acies. This supph s aflowed tor thiee ven,
Arcattempt oonade to wash down the salts trom the
sott profile and the oot zone o the crop wo as 1o
make the soil G for arowme normab crops. Generall.
PEZ000 aere,

D00 Cired

moen ol Crehted madiy by

nithinge use of cloaeclimation sapply
This artords o temporany cher, For o permaneit
solution the SCARP (Saliniy Control and Rechima-
tion Projects) e planned and execated, Some of the
SCARPS Tave proved very nsetul and effective. In
SCARP Nowo b 20 5 md 9 vl have come mio
operation. the water table Ty gone down consader-
ablynd e crop prodiction has apprecably -
cremed. The pampmy of wioundwater through provate
tubewells iy also contributed i arresting the e of
the witer table, wlieh wis ome o one and o halt feet

Cvery veur.

One ot dhe world™s Tarpest ambanhment propects
sounder construction e the coastal districts of s
PaKistan to prevent saline ndal mundation trom the
seivand o reckomy ind. Paning the venr 196869 213
mifes of embuankment. S8 sluees and twos polders
were completed i the Coastal Fmbankment Project
Up o June, 19691 530 mnles of embanhinent, 369
shuices and 48 polders protecong 1300 million aeres
were completed ot atotd estimated benenired area
of 2353 mithon acres. The Coustal Embuankmer o

Project, Phase [, would consist ot 2203 miles o
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embunkment, 729 sluices, and 87 polders, with a
benefited wrea of 2.01 million acres.

EXTENSION SERVICI:

Fhere is no o change s the setup of Extension
Setvices, as indicated i the country progress report
presented e the List seminar, The special staff
cruploved in the Avricaltural Department in West
Paliistan Tor exrenaon worle conssts o thiee direce-

avsibant duectors, 285

tois, 12 dopasy directons, o
agniculiuial wontanto and 2200 Tield wasistanis, The
reseatch work conducted i the researely instituies
and laboratones under the control of varions d-part-
ments and vniveraies s publishied i rechimea papers
aid orher progtes reporiss and made available in
simple nnderandabic Tinguaee tor the edueation of
the pubbic thioweh radio and relevision talks and
througl the exten o service stadt and other field
worhers ol tevenue e e on and cooperating depart-
ments. Private agencies seeh as Rural Supply Cooper-

Natioal - Ol 1ES50),
Dawood and Lt er abowhich hive been assigned

attve Corporation, Paliistun

the ok of procureioent and distribution of the seed
amd fertilizer, e abos helping o aisseminating the
cientile fmdings o agncadtie, Thos the use of
rood el rertilizens has gamed popularity among
cubtivatars. Uise ot fertilizers has increased  from
70000 rutrent tons in 19635-06 1o 243 000 nutrient
tons tr 1908-09 The indiscriminate nse of fertilizers
lis been arrested and the requisite nutrients are
applicd according to the crop needs and the nature of
the sotland quality and quantity of water available

for irrigation,

Lxtension services playv o dominant role in an
megation project i Fast Pakistn, o faet the sueeess
o the project depends chietlv on the performance of
che extenmon sttt Tl these wrigation projects,
extension st e timny farmers i the proper use
of drernon water, unproved seeds, fertilizers, and
pest conttol neasies. through lectures, pamphiets,
direct discussions, etes A Lnge number of demonstra-
ton s aho have been ser up in these project
areas. The response o e Lamers, although not
encowagmg af the oo o s gradually improving,
This i demonsirared Byothe fact that the denand for
fertilizers s on e increase {(from 2260000 tons in

1967-65 10 296,000 tons in 1969-70),
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RESEARCH

Research work  conducted  on nrobiems of

irrigated agriculture by the Land Reclamation Direc-
torate, Lahore, dwring the Tt four decades has
played w vital role in improving the economy of West
Pukistan. Researehr by this dnvetorate regarding the
rate of vise of the water tables spread of salinity and
the rescarch to combat the sadnaty menaee has
provided the bases Tor the tormation ot salinity

control and rechination provects,

Researeh warl by the Dand Reclintion Disee-
torate, by wericultoral universities and by the eentral
frrigation. Drainaee and Flood Control Research
Council on consumpiive twe of crops, water qualily
standards. driganon prectices. bnd dvaivage. b
balance. wou reactions sl tolerance of crops, plan
mtrient requirenents of ditterent asncaltural crops,
seepage and - evaporation lovess porential sielding
capacity of cropss b added o ney capter

rescarch on sotl weicnee.

Fhe govament of Pakistan established  the
Priigation Demage and Flood Contal Research
Council as an autonomons body in 1965 16 organize,
coordinate and preias oesneh e vanons fields
of hydraubices, mvanon. dinnaee, techimation., tabe-
wells and tlood contiol

The council decided 1o wive top priority 1o
subjects ol nwonal mportance and has se tar

approved the followimg research seliemes:

(1) Determination of tichl cfficiency i irriga-
tion in East Pakostan.

{2) Some busic studies on hydrauolic proablems.

(3) Lysimerer studies on soil, water and plan
refationship for salinity and waterlogging control.

(4)  Aid for research and training post-graduate
students in hydraulics.

(S) Basic studies on groundwater exploitation,

(6) Aid tor researcli and triing post-oraduate
students in mechanics,

These rescarch schemes are at different stages
ot execution i the research mstautes and universities
ol Fast and Weal Pakistan,

Also o the Tast yvens the council has under-
tahen o bibilographic rescarch on waterlogeing and
sahmnity e West Pakistan, After this study iy com-
pleted. the topies m this fichd equiring further
rescatch work will be undertaken by the council.

The connadl has abso decided to set up mono-
dewcipline instaotes to underiahe miensive and exten-
sive descarch on specific problems which have o
beariy o the cconomy ol the conntry. Fow such
rescanch pstitutes, ene tor tiood control i Fast
Pakistan, another o kaed reckimation in West Pakis-
L, and two Jor hydiology, one cach for East and
West Paliistan, e being planned. These institutes are
the frourth Five-

Yo Plan 1 1970-75),

CONCLUDING REMARKS

With himited land resources in East Pakistan and
limited water resources in West Pakistan. it will really
he u hard task for this country 1o cope with che tood
and fiber reguirements ot ity growing population.
Unless scentific Tind and water use is made very
stricty. together with other mputs, viz., fertilizers,
pest control aid intioduction of high vielding varie-
ties. it will be impossible to mect the requirements of
the wowing population. This covntry s vlad 1o report
that there is, however, geaeial realization on all sides,
viz. the vovernment and the enltivators, for the need
of scientific irrigation and other agricultural practices.
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TURKEY

Turkey is no newcomer to world history, It has
been at the crossroads of many civilizations over past
centuries. As is well known, m the wieat cities of Asa
Minor history began with die Hittites and contimued
with the Phrygiuns, Tydians, Ronume, Seljuks and
Ottomans, before the republic of Tikey was estale
lishied, Trem the pomnt of view oi geosaphy and
location, Turkey stds w b o foar in Furope and q
toot i Asi A sl part of the countv. alitle over
three percent of the total Lind ares 15 m Fuope and
is known as Thrace, The furge part of Tuikey in Asg
Known as Awatolia {which means “eust™) i the fand
niss which is sometinies called Asia Minor,

Because of the relunively large size of the
country, 1t is not surprising that Farkey has o great
variety of fandscapes. With o land area off 200,503
square niles. it s approximately the sime size as
Erance and Enghind o Texas and Virginis combined.

Anatolia conasts of 1 ke platean sarvounded
by mountains. Standing in the castern mos patt of

Turkey is Mount Aracat, the snow covered peak

Table 1:
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S.I85 meters (10,873 feet) high, where Noalt's ark is
supposed o have come (o rest. Many rivers emerge
from Turkey's steep mounains, Among them are two

of the world’s most famous streams, the Tigris and
the Taphrates,

Turkev's elimate is greatly influenced by its
topography. Along the cousts of Anatolia, iu toe
narrow  strips ot lowlinds, sumimers are hot and
winters cool. Ay one goes inland over the mountains
to the contral platean the climate changes greatly.
Winters in the cst are very harsh and temperatures
tbweell below zero centigrade,

Monthly and regicnal distribution of precipita-
tion is not uniform. Evapotranspiration during the
growing scason iy generally much greater than the
precipitation. For ihis reason water requirements of
crops are generally high and indicate great differences
from region (o region,

Some of the climatological characteristics are
shown in Tuble 1.

Characteristies of Precipitations, Length of Growing Season and Water Requirements

Average Average Weighted

Mimnimum Maximum Average
Average annudgl precipitation (mm) 313 2441 602
Growing season (days) 128 301 281
Rainfalls at most eriticat peviod (mn) 15.2 485 97
frigation water requitements ¢immy) 75 778 388

Prepared by Seret Ozgul, Consultant on Soils and Prainage,
General Directorate of State Hvdraulic Works, (DS
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Differences in climate, topography and soils
through the country intluence the growth of crops.
Nevertheless o very lirge variety off crops can he
grown suceesstully, Leading corops iu the coastal wreas
are tobaceo. cotton, walnts, citrus, grapes aond foits,
Cereats. sugar beets and nee are produced on the
platean. Due to the fiek of aontall and nrigation one
thied of the culovated Lds e et tallow. Present
Lond tse s showac i Fable 2.

Table 20 Present Lund Utilization (1969)

Area
Type ol Uilization (1.000 Tectares)
Agricultoral Linds 20068

Culoivated aicas
Crop Land €15 -o0)
Fallow {869 2)
Ovehaids and Vineyvards (2.970)

Pastures and meadows 206,021

Forests 12,273
Unproduoctive fands 13,000
Total Area 78038

STATUS OF IRRIGATION IN TURKLEY

Rrigation has vital mportance Tor Turkey
because agriculiure s the poncipai occupation. yet
most ol the county the precipisation s insubticient
for normal crop grow .

As o matter of faet, hrome earliest times the
Turkish people have heen conscious of henefits to be
derived frem ninmtion and have heen e constant
mvestisation ob hoth wavs and means ot devising

IO systens

According 1o wvailable data ST illion cubie
meters (20,6 mithion acre feet) ol water, \'l)ln‘\pulnf-
i tooan anoual precipitatiion o Too hilhon cobae
meters CE3EN amdhion aere Teet)y, Bosws ato e e,
and 1t assumed that shoar SO balbon culie merers
(61,4
utilized.

mithon teet) ol the rencander can be
Wit

~eveti billon cubie merers (8

NTNES

crotndseater reseives el ed

abowt unlhon aore
feet). overalt water poteniad o the connny reache,
ST bilhon feet).

With this potenval, ~5 million hectares (21 milirm

cubie metens en nathon e

acresy ean be irizated cconomicatly.

The towl aea nnder irrigation in 1970 s only

1.8 million heetares (<15 million acres). which is one
fifth of the total arca requiting irrigation. Of this
total arca, one million hectares (247 million acres)
are arrigated by private enterprizes sad the remaining
SOO000 hectares (2,03 million acres) by state irriga-

HION systens,

On fands imgated by state-owned systems o0
per cent of the water 1s obtained by use of storage
dams. 30 per cent by diversion dams and four per
cent by tubewells,

As mentioned anoprevious NESA seminar re-

potls, topographic and soil conditions in irvigated
arcas are generally fuvorabie tor grigation. These

Finds are usually 1l 1o centy sloping and need light
to medium Jeveling and thiey have soils generally of
altuvial o deep protle and extoemely vanable
testure, wirth el hne content and base exehange

Capaciny

The Tand utilizanon potternon Teikey has been
and will contiiue 100 be determumed primarily by
physical fearwes and climate. As o result of the
variation i climate and soil chiractenstics, kinds of
crops wown on arrizated Linds show areat variations
from Table 30 kinds and

region tooogegion. In

distribution of nigated crops are given for 1969,

Kinds and Percentages of Areas of
Irrigated Crops in 1969

Table 3:

Percent of Towl

Crops frrigated Area
Cotton 48.52
Cereals 19.26
Fruirs 0.62
Sugar beets 4.55
Vevetables +4.31
Foraee crops 3.00
o 3.11
Melons :.‘)4
esunies 2.39
(Ol Sceds 2.19
Citnes and bananas 1.97
[obuacco 0.75
Potiatoes 0.46
Poplars 0.33

Total 100



There is great need in Turkey for farm equip-
ment and mechanization. This need is growing rapidly
duc to the sharply Fertilizers,
expansion ol jrrigated areas, and reduction of lands

increased  use of

Table 4:

Trends in

Farm Machine 19060
Tractors 42,160
Tractor plows 47,080
Tractor-cultivators 6,134
Grain drills (tractor-pulled) 8,343
Cotton planters 11,147
Binders 3,037
Combines 5.554
Motor pumps 22,557

With the fiest five-year  developrent plan
(1962-1967) of Turkey . soil and water improvement
has entered o planned period. For this period o total
sty of 1L hillion Turkish Tas  TL (197 billion
USA dollars) was caonmarked for improvements m the
agricultural sector. o wineh 43 per cent was allocated
to the
SES.000 hectares €13 mudlion acres), as well as to the

arigation ot an addiional area totaling
reconditioning. repan and muintenace of old instal-
Ltions and equipment. OF the 3150000 hectares
scheduled tor wzation. only 213000 hectares (1.1
million acresy were mated.

Tive  second  fivescar development plan
{(1908-1972)
JO2000 Bectares {965,240 aeres). B the st twa
vears of this plan the area pet under nrigation wis
110,000 hectares (271700 acres). ol g total 1 30.000)

hectares inthe plin.

requres  the wigation of another

Tt has been estimated that the full development
ol water resouices requires o total investnient of 139
billion T1. (268 bitlion USA dollars). Tukmg into
consideration that by the end of 1969 the nvestineit
reached 13 billion TH 2.3 odhion USA dollis), i s
seen that at preseat the implementation covers anly 9
percent. OF this sun of 13 billion, 3.5 billon T1 (09
billion VSA dollarsy or 43 per cent, was spent Tor irni-
gation and drainage projects.,

77

in fullow. It will be a long time before all farms are
completely mechanized. Nevertheless the present trend
inmechanization continues hopefully, as seen in
Tuble 4.

Farm Mechanization

Number of Muchines

19064 1967 1968
51,784 74.103 85,475
55,100 72.900 89,900

0,500 15.300 21,100

9.800 12.700 15,200
16,600 20,100 22,700

3,780 (.300 0,800

0,790 7.200 8,210
45,700 00,300 69,900

In irigation development projects this invest-
ment consisted ol 12,0000 T (2.02 thousand USA
dollars) per hectare on the average, and the resulting
ircrease in annual income has been 2800 TL (471
thousand  USA dollars) per hectare. The overall
benelit-cost ratio of the completed project is 2.19.

ACCOMPLISHMENTS SINCE
THE LAST SEMINAR

(D An additional area of 110,000 hectares
(275000 acres) was provided with irrigation systems
huilt by the state.

(2) A total of 13158 hectares (32,500 acres)
of Tand was leveled, 23,300 hectares (37 341 acres) of
land was drained, and 11174 hectares (27,000 acres)
These

finaneed Trom state funds and the investiments thus

of L weas consolidated., activities were
made will be repaid by water users through water

chiges.

(3 A ol of 106 TOPRAKSU cooperatives
were established and 65 047 hectares (160,530 acres)
of fnd put under imgation by drilline 1,535 wells, 1o
aceelerate the utilization of underground waters for
nrigation. This was accomplished by joint efforts of
thiece organizations: State Hyvdiaulic Works (DSI),
Soil Conservation and Farm brrigation (TOPRAKSU},


http:c,,t).hc
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and the Agricultural Bank of Turkey. In this under-
ground water development program DSI drilled the
wells and supplicd  the pumps, and TOPRAKS{
constructed pump houses, stitling pools, and distribu-
ton systems and provided tecnmical assistance oy
on-farm activities, while the Aariculowral Bank has
provided Toans. Cost of the wells and pumps is 1o be

repaid i 30 vears wathout miterest,

(-1} Operaton and maimtenance on 33 projects

were transterred 1o irrigation associations.

(31 Inthe srigation projects operared by DSI.,
attempts were made to tanster the operation of
secondany and teromy canal svstems to groups of

frmers. Lach aronp elects representitive from ity
members, and this iepresentative requests water from
DS o behalt of Tus ovoup and distributes water 1o
individual plots These ngaion groups we wasisting
DSE 1o wrear extent. amd o saving e personned 1y
realized. T cies where water distribution iy conduct
ed by irrigition gronps. the imigation clinges are
reduced by 15 per cont below the normal rate, At
preseut o totl of ahout P50 wngaiion groups have

heen established i L0 projecis,

(0) Repayvment was started on 13 drigation

projects. The number of sueh projects will be

increased cach vear.

(7} Twenty-cight state irrigation projects were
rehabilitated, at an expense of 24.8 million TL (4,18
million USA dollars).

(8) To meet the needs of farmers in large
irrigation projects (mainly state projects) for seeds,
fertihzer, insecticwdes, machinery, tools, livestock.
ele. the Agricultral Bank made loans amounting to
4989 600 T, as supervised credits.

{9 Fhe number of companies azcupied in the
manufacture of on-farmy development equipment such
as serapers, ditchers, isters Tdpline | ete., increased

from six 1o 37,

(10 Three sprinkler manulacturing tactories
were established to sapply equipment to areas where

this type ol irigation s more cconomical.

CHT Under the “On-Field Tiigation Develop-
ment Works Program™ iunitiated through the coopera-
Gon ol TOPRAKSU wind other government organiza-
tons concerned, the Gediz Trngation: Project was
selected as o model. At present the laving ot field
drains on 23300 bechines (37550 acies), fand level-
g on 7233

consolidation on 8008 hectares (20,1740 deres) have

hectares (17863 acres) and land

been completed. In these areas also other services,
such ay pest contiol and extension services, e fully
provided, throngh the related agencies.

(12) DSE and TOPRAKSU arranged courses
and seminars in varions pats of the conntry for
government technicians and furmers.

(13) Standwrds 1or fiekd drainage were pre-
pared by TOPRAKRSLU,
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UAR

UAR lies in a virtually ramles~ 7one. But tor the
Nile, Egypt would have been deser .

Irrigation in Loavpt depends mainly on the Nile
river. Groundwater has been used in the oases sinee
very ancient tisvies tooarrigate about SIS000 ucres.
The quantity of ihe wroundvater in the cases s
2,340,000 mt This isa 780-ve supply.

The UAR drea s one milhon hm? . of which
only 3.5 per cent i normadly habitable the rest bemg
desert. The arable area is 1055 nidllion geres, of which
720 million acres are cultnvated ar present by

irrigation.

The basin system continued 1o be the only
means of wrigation o the GAR ol about 1820,
when the cultivation of cotton and sugar cane wis
first mtroduced. Tder the basin svstem the land s
divided into basin of 1000 10 40.000-0cr¢ arcis by
the constructron o dikes and Hood water let into the
compiarinien! to a depth of one or two meters. Alta
30 to O davs when the iver has fallen, these lands
are drained and o crop s phainted. But atter constie-
tion ot the Thal dam, no basin svstem continued m

the AR,

In 18260 svstent of deep canabs was mtroduced
for irrigation of lower Fevpt 1o cultiviate cotton in
the region. The deep vinals sibted up vearly and had
to be cleared by o sustem of foreed Tabor, The Deltu
barrage was ot an the head of Rosette and Dannietta
branches 1o improve the rigaton but i could o
cope with che incressed irrigation requirements ot the
Detta and it was necessary to build new harrages (Delta
barrages) which were completed in 1939,

0

Other projects undertaken roward converting
some basin irrigation schenies into perennial irrigation
schemes were conducted at sites on the Nile in the
fast century, The aves under nrigation increased from
five millionacres in IN79 to 5.0 million acres in 1900.
Until 1902 sununer cropping depended entirely on the
natural discharge of the river. With the extension of
perennial areas. the demand for summer water also
mereased and Aswan dam was constructed in 1902
with the capacity of one billion m, T 1912 it was
raised sivomeiers in height toinerease its capacity 1o
2.5 billion m ™ and again cight meters in 1933 1o store

five billon m.

Assuit barrage was also constructed in 1902 to
rarse the summer level of the river and to improve the
canalized supplies 1o the middle of Eevpt. Though
mtended for nse during fow-river stage und tloods, it
was remodeled i 1938 1o cope with future develop-
ment and o help in rilling the raised Aswan dam
reservoir, Zitta harrage was also constructed in 1905
on the Damicatta branch ar 78 Kilometers down the
Deta hanrage 1o improve the perennial irrigation in
the notthern area ot the Delta. bt was later remodeled

in P93 o merease the head.

Pt barrage was built in 1972 for use in the
ood ~season only. This bharrage was remodeled later

m 1947 to serve during lower river stages.

Idfing barrage was constructed  on Rosetta
branch w210 Kilometers down Delta barrage to help
m Filling Aswan dam reservoir.

In 1925 Sennar dam was constructed on the
Blue Nile 1o store 780 millions MY of water to



improve the irrigation in the Gizera (Sudan).

The Nagah Hamdi banage in upper Egypt was
completed i 1930 for use boih in Noods and in
stummer seawsons 1o take advaniage of additional
supplies to he obroned om the rrised Aswan dam

and Gabel-Auin reservoirs,

Gabel Auha was constiucted in 1937 south of

Khzrtoum tfor the henetit of the AR

The Saddeel- vl dime s constricted to store
164,000 mullions w1 fone-term storire project
which will cuaraniee the necessmy wates require-
ments of the present agnculial bndss make aval-
able additional water for the enltvanon of 1206000
acres of new Lond, enable the conversion ot 700000
acres from basine to perenmial bigation amd anna
LODD.OO qeres o e,

improve the drainaee condition i the coltivaned

iwrigation ol more

areas, protect aganed foods mprove navigaton
coditions wlone the tiver and enbanee industil
the wencial clectie

development through nse o

power,

The Saddl-Aadi s buili seven Rilometers up-
stream fronn the US Aswan dame Te s ot the roektill
tvpes PEE meters shove the niver bed and with storage
capacity of Fod billion m B widtin is S0 meters at
the base. 40 meters i the cren The ke upstream
from the dam s one of the Teest mothe worid, D
SO0 Kilometerin lenath and 10 Kilemeters mowidth,
The hivdio-cleciric power station has 12 Fracis tvpe
trbines with an instdied capaciy ol 180000 kilo-

Wit cach.

PRESENT DEVELOPMES
AND FFUTURI: PLANS

The dmigation wea at present iy 7.26 million
actes, while the cstnnated arable aren 15 about 10,38
mithon aores. Sadd el-Aule brings 1300 000 addition-

al acres under npgation,

The undergiound water supplies i e oases
wiii merease the caftivated area by STS.000 acres.,

B TO320 ahe UAR und Veanda constiuered
Owen Falls dam ot the exic of Lake Victoria,
transformmg it Gisio wn over-yem-storage reservoir for
the benefic of iirigation e the UAR and Sudan and
livdro-electric power  fos

for the  genertion of

Ugandu.
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The following schemes are proposed for the full
utilization of the Nile water:

(1Y Construction of a dam at the exit of Lake
Albert 1o convert e Tike into an over-year-storage

reservolr.

(2) Construction of a regulator at the exit of
Lake Kisga for its control in order to facilitate the
combined over-year storage regulation of Vietoria and
Albert lukes,

(3) Contruction of a diversion canal (Janglia
canal) to switeh the water of Lake Albert from the
swamps of southern Sudan where about 30 per cent is
lost by evaporation and transpiration.,

(- Simifm wvestigations on the Sabat river
and its branches (now i progressy 1o find means of
mereasing their contribution to the nwiin river,

(3 Construction of a dam at the exit of Like
Tana o enable using the lake as an over-year-storage
CsCIvolr,

{6) Investigations on - Balw-c!-Gazal and its
branches 1o find means of mereasing their contribu-
tion to the main river,

DRAINAGI:

Under the basin system of irrigation, salts were
washed away from the Tand eacl year by the flood
waters. The imtroduction of perennial irrigation re-
sulted i gradual secumulation of these salts in the
subsorl s wellas o general rise in the water table. Due
foonadequute drainage the eotton crop failed in 1909
and this led o a)y reducing the amount o) water put
on dand octhat required for cropning.and (by - inten-
sive dree aetvity s New diainage was provided and
many prpie stabons were bt tooarrest further
deterionation of the ingated area.
inctudes the

The development o drainage

following:

(1) Construction o main drains not exceeding
30 kilometers fong,

(1) Installation of new drainage stations to
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increase drainage depths.

(3) Widening and deepening all main drains
and branch drains to provide field drainage of 1.25
meters.

(-H)  Additional coirtaction ol drainage sta-
tions to provide the depths necessny for all culti-
vited fand in the AR,

(3) As the public drains are effective only in
benefiting a numiow strip extending along their banks,
the government policy has been o spread general
svstenis of tile and conerete drains throughout the
fields i order to convey the ind drainage water to
the public drains. Studies have been made 1o neidive
draimave water. As the pesult of stadies, dunmive
waters of Tnghomedim o fow ahne are bhemne used,
saving cquivadent amounts ot fresis Nile water, Highly
safime waker s wsed e leaching saline sonls o
reclamation, while water of medium o fow saliniey is

used forirneation. This totals 1300 milhor m'
SOME IMPORTANT PROJECTS

Aswan Dany, The area under perennial irrigation
wits entirelv dependent on the natial discharge of
the river. which was far below the irrigation require-
ments inomost vears resulting e falare off crops,
Aswan dam was built w1902 1o store one billion m'*
of water toy the proteciion of the perennal irricated
A00 000 deres of bain
irigation. The tubl

area and o converting

irvigated  Tand mto perennial

reservoin fevel was reconstrucied 1o ROE 100 1o avoid

the submerson of Philie temple,

In 19120 the fhse heighrening ot Aswan dam.
by sty ometers, mcreased it stotage capacity ta 20
pillion mt. The additonal water stored was used fan
reclamiing 400000 qeres of new Land m lower Epyvpt.
The dam was vsed again by cight merers in 1933 10
incraase il totadd capacity to five hillion m The
additional wuter stored enabled converting another
200,000 scres of basn kinds to perenmal nngation
and rechkiming 200,000 acres of new fand . The exura
water wis wsed o merease tiee cultvanion, The dam
wits wrotted i 1933,

The Sadd-el-Aali s deseribed above,

Delta barrages. Constructed between 1843 and
1863, Were replaced in 1939 by two new barrages at

the heads of Rosetia and Damictta branches. These
barrages serve the Delta area of four million acres.

INTERNATIONAL WATER AGREEMENT

The povernments of the UAR and Sudan con-
cluded the Nile Water agreement on November 8,
1059 which contains cight articles. Only the first and
second articles are listed because they dead withi the

shares of water tor the two republics.
Article 1

Pacagraph 1. The amount of the Nile waters
ased by the HAR until this agreement is signed. shall
be her acquired water rights before obtaining the
benetits of the Nale Control projects and the projects
which will mavase ity vields. The total of this
acuired vight 5 05 hillion m? per vear as mcasured

at Aswan.

Paragraph 2. The anount ol witers used at
present by Sudan shall be by wequired right, before
obtaining the berefis b ihe projects. The total
amount of this acquited right s four bilhon m” as
measured at Aswan,

Article 2

Paragraph 1. In order 1o regulate the river
waters and  control tlow into the sca, the two
republios awree that the UAR construct the Sudd-el-
Aali at Aswan as the first link of a4 series of projects

on the Nile for over-vear storage,

Paragraph 2. In order to enable the Sudan to
utitize s share of the water. the two republics agree
that Sudun shatl construct the Roseirey dam on the
Blue Nile and any other works which the Republic of
Sudan considers essential for atilization of its share.

aragraph 3. The net benefit from the Sadd-el-
Auli reservorr shall be caleulated on the basis of the
average natural river vield of water at Aswan in the
vears of this country, which vield is estimated at
about 84 billion m™ per annum. The acquired rights
of the two republies referred to in Article 1 oas
meastied ot Aswan and the average losses of over-
vear storage of the Sadd-el-Auli reservoir shall be
deduced [rom this vield and the balance shall be net
benefit which shall be divided between the two
republics.
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Paragraph 4. The net benefit from the Sadd-el-
Aali reservoir mentioned in the previous paragraph
shall be divided between the two Republies in the
ratio of 105 tor Sudan and 7.5 or the UAR, so lony
as the average viver yield remains within the limnts of
the average vichd referred to in the previous paa-
graph. This means that if the average vield remains
the same as the average of the previous vears of this
country, which vield i estimated to he 84 biltion m*
and it the Josses remam equal to 10 billion w, the
net benetit of che Sadd-el-Auli veservor shall be
(SH-48-4-10) = 22 billion ' The share ot the Sudan
shall be TS+ 4 = I8 and of the VAR s 4 7.5 =
55.5 hillion . But i the average vield imcreases, the

resulting net benefit from (his increase shall be
divided between the two republics in equal shares,

Paragraph 6. The UAR agrees to pay 15 mitlion
ponrds 1o Sndan as tull compensation for the damage
resuiting to the Sudanies” existing properties as the
tesult of the storage in the Sadd-el-Aali reservoir, up

to the reduced level of 182 merers.

Paragraph 8. 1t iv understood that when the
Sadd-cl-Aali is fullv operated for over-year storage.
the UAR will not require -toring of any water at
Gebel-el-Aulia dam.
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CHAPTER V

Farm Management of lrrigafion Practices

INDIA

ON-FARM WATER MANAGEMENT —
INDIA’S APPROACH

by
A.P. Joseph?

1

N. D. Rzge,-
SUMMARY

One of the mporant elements in the new

strategy for agricoltwal development in Tndia s
attention to water use and managesent, 1t has been
recognized o this counony that along with the use o1
the tigh-vieldimg vimeties and hich inputs. proper
vater conrol and Qe ertective use are vital Lo achie ve
ingh vields. The tadition o) reating ivigation ay
procection atitnst drotght Tas been changed, Water is
now cnsidered one o the most important compo-
nents o agricultural prodoction and accordingly o
policy aimung Gt opranem rehrn per wmt of wtes

has been adopted.

Etfective orgamizations boti at the Center and
in the states are bemng developed 1o plan and execure
suitable water mananrement programs. Pilot projects
o1 regionl busis to better demonsniate modern
water management practices have been estublished,
while coordinated researeh his been planned to teed
Inicerated development of

the extension progiam

the communded area by provicon of mbastructure

o Jomt Commissianer {Soil Canservation)

Witer Use Speaialisg

Ministry of Food, Agricuiture, C.D & Cooperation (De-
partment of Apricuiture), New Delhi.

[}

I3 o
. 1
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o e LY U wiNG wawst su Gl

services and production inputs, as well as giving
emphasis oneffective and efficient use of water
rescurees, s been the new approach. Water munage-
ment meexnsting projects s being streamlined, and in
aew prajects it s seen that the water requirements off
crops would be adequately met. Programs to assist
the farmers in their water use problems, both
technical and financial. have been lienched by setting
up new agencies oowell as utilizing existing soil
conservation agencie Proparatior of technical bulle-
tins and manuals for upgrading the technica specifi-
cations Tollowed i the covntry have been under-
taken, Training ot farmers technicians and specialists
s ahsa progrommed. There iy siill aLze gap in the
generad Knowledge and techuology required to utilize
the water etficienth trom the canal systems and the
tubowells. This wap has been recognized and efforts
are beme made ro Sl

INTRODUCTION

fu the dust two decades, India has given high
priority to the development of irrigation to increase
agricultual production. Considerable resources have
heen expended. Although the arigation potential
which wis developed through construction of major
and  medium drrigation projects mounted systemat-
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ically during these years, its utilization has been
fagging belund, The problem of under-utilization
of the potential created has beenasouree of concern
ever since the carlv 196050 A jomt working zioup
ol the Mty ot Foosd and Sencndtme and the
Minisiry of hogatwon and Powers set ap o 1903,
observed thar ondy abont halb ot the nresiteon potern.
tal developed wies beny utihzed, State vovesaments
were often tegiested o npprove water uthzatnen
By the end ot T9es-a0 howeser, the atuation had
mproved md the oeon nnbizaion was ot the
ovder of ST per cent ot the potentd cieated. Toen
then the unutlized potentiad sy as hogh s tow
million acres. Beside By utiizanon i ooeant th
only rngaten water e heen applicd. 1 does ot
show that water as beor wsed efficierthy . as agricul
Srown am

tural producton has ot appreciible

increass even under irtivaiion.

The margmal mereare nvield per aae mospite
ot providing irgation tucilities cuught the witenion
of the concerned authorivies. Stadies were then
undertaken by speciadists 1o disgnose the basic causes
of onby margial merease. These studies revealed thit
fack of proper namagement of viganon water and it
efficient use were prinuily respornle. Detaled
examination ot wtilization of indgatic - vater in o fow
projects indicated the followiag fases on the part of
plinners:

(1) Failure 1o conduct pie hirization < il si-

vey's,

(2) Failire to construet water courses and field
channels Tor proper conveyance and distribution of
rrigation water bevond the twmouts tised e the

public canals,

(3) Fwilure to develop Tand tor ingation by

shaping, grading and leveling,
(1) Inadequate proviaon for dranage.

Lach ot farmers” education and guidunce
in changing cropping pattenis and adopting improved

irrigation prachices.

With the intoduction ot new short-dwation

high-vielding varicties in the nud-suxties. the need to

precision inowater application and  use assumed
mapontanee. For the new varieties using high inpats,
there is need tor ensing adequate and timely supply
ob water, especttly at conical peniods of ther growth,
The efticienrey with which water i managed by the
Faaners s the croed factor e vosing the existimg

mureinad vields to optimum levels,

Foachieve optmm produocton uider nrigated
spticrdiire . micwated devetopment o the command
ared, with the provision of ol necessay mputs and
A poliey has been adopted to

SCEVICCS . s easenibad.

develop imtensive wneation farnnng by setting up
prot water management projects as owell as under-

G i e deveiopment programes,
THI PROBIENS

Responsibihite tor development of water for
irnngetion and i dediver e e Gnm turnouts for use
i irizition tarannyg has been with the imgation
departments, The uiter-finn distribation of irrigation
witer bas Been lett 1o the tarmers. although e swas
expected that the stuie departiments of agriculture
would vive necessiny technical guidance to farmers o
etficient uwe of vwater, However, o practice. this has
not abwiyvs been the casel and in the absence of
proper surdance o wata management, it has heen
impossible to attam high mvigation efficiencies, This
it ded o waterloggimg, salinity and alkalinity ina

number of frigation projects.

Water convevance and distribution systems at
the fickd fevel ares e general, madequate tor proper
division and distribution of water among the jrriga-
tors, The cuitiviitors themselves e responsible for
getting the water from the turnouts to their individ-
wl fields which, momany cases, ivolves wieas from
100 1o 200

ownenships, Farmers seldom qoin together ta con-

sores o more divided into many
struct water couses and field channels. There is no
fegal or adnimistrative compulsion tor them to come
together to plan, tinance, construct and maintain
group or inter-farmn channels. No farmers” associations
exist o this purpose. The method of distribution in
most of the projeets especially tor paddy caltivation.
in that of contmuons Hooding, This usually means

water Howing trom one lield to the nest lower down.
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Farmers do not have any control over water under
this system. When there s shortage oif water, the
fields in remote areas seldom ger water. This results in

croy failure.

in the compmatively new projecis, absence of

witetr coutses and  teld chanaels, coupled with
uneven bond  staods methe win of Shimme etticiont
weter uses barmer Juve o beeir petting adequate
rechnmieal dastance i constrncton ob waler coutaes
ard Deld chaneels nor e hapea and fevehing frelds
lot proper appheition of imngation waier, foforma-
trion on how o igate. o muoch Cand when, i not

been mode readidy avalable 1o foomers,

Diraiage s Lacking i mostareas. Bven natunal
driaims e not mamtamed. Funther, no field drains are
contnected with these natural drains, Thos imgated
areas get watetloveed, Trriganion without adequate
driinage becomes generally o detriment rather than
an aid mincreasing production, especially for obtam-

g sustained mercases yviehd.
EARLY EIFIFGRTS

The problem of water use and management has

been aecenving the attention  of  the agricultural
departinents in the past. Several agricultural research
stations in Indwe ave been working on ditferent
problems of anigated agneulture with a0 view to
developing improved praciices tor iecommendation

to cultivittons,

With the undertakimye ol anintensive agricul-
tral development prosian, o was felt that there was
a need for helping finees in their problems of water
use and management Accordinghy o demonstrations
on mdividual taomer Tands have been conducted
since 1965 Ths includes helping famess with prope
alignment and comtiuction of tield channels, with
necessary water control and distribution structares,
lind wading, provision of adequate dramaype. cte,
These demonstrations brought ont the weakneses in
the drvigation systems and the potential for increasimg
spricalraral production through proper water manage-
ment, They have also shown that ff given necessary
technice and Fmanoal assistance, Tarmers are agree-

able to undertaking mproved irrigation practices on
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their twrms and are willing to invest for such
measures, These demonstrations have paved the way
for undertaking o large-scale program on water use
and  maonagement in the command areas of the

iz ion projects,
PRESENT APPROACH
Organization

The problems ol continued under-utilization of
the nrigation potential created and the low per acre
vield obtained from the irrigated areas, attracted
serious attention of the government. The Agriciaral
Production Board, the hicghest policy-muaking body,
coadered this problem. and it was decided to set up
aowater ninagement organization under the Union
Minisiry of Food and Agricalture to examine the
probicins ol comnund weas with a view 1o locating
the shortcomings insorb and water management and
mtensdfving agcicultural production. This anit (now
called diviston) was created i 1967 and has the
responsibility: of identitving the witer management
uroblems in the countiy as well as planning and
coordinating a water nmanagement pregram at the
central fevel 1o is also to assist the state governments
i developing and implerenting water management

programs,

It wis soon reabized that to achieve efficient
waler namagement inc large number of projects there
was need for simikar orgamizations at the headquarters
of cach state. The states were, therefore. requested to
sel up witer managenent units. Some of the state
governiments have already ser up such units, while

others are st i the process,

Such existing organizations as soil conservation
departments e being utilized by some of the state
govermments  tor undertaking programs and  giviag
assistanice (o the frmers in their water management

problems.

Under the soil conservation departments in the
states there are divisional soil conservation otficers
posted at the distriet Tevel Bach such division has o
few sub-divisions headea bya sub-divisional oificer
who s either a graduate moagriculture or an engineer
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trained in soal and warer conservation: These officers
have o supporima siives crew and an engineening and
agricuttiral supervisony sttt The sah-divisiond
officer conduct suves s ind propares proposals tor
Lnd vprovement meares tor aoeared Tands wairh
the cooperation of the Lomero and aanges Joans,
stthsadies s crenas well e eninee e the execation

of the work
Water Management Pilot Projects

With realication of the seriousness ot watet
maagenent problems and with the establishment of
Water Mogement Division ol the center 1o deal with
thisemwas decided to establish regional pilot projects
for soil and warer mamagement e certam Keyv areas,
to study and develop sound methods o efficient

WHter Hse.

The project arcas ae sefecied as tepresentative
of o Targe soib and water resonree area of the countiny
and have substantial areas of jrongated Lind. Compact
areas covering about 10D00 acres cach are selected
for each project, These projects provide an opporii
niey tor b topether vanous diseiptines o soils,
agionomy . cngineering and agricultwal cconomies to
wenoity the socid and phvsical problems and needs
reluting o soil and water arement e the particu-

e Jand and water res vinee ooy

A sampling procedure has recently been evolved
for assessing the woit and water esonrees inoan e
wlhiich can be converriently nsed tor planning.

The projects e to develop tedhimeal gundes 1o
application ot the improved practices and provade
data and expenence onthe need tor alienne
methods ad techiigees aow el as cost ansd et o
VIR on Deabien s meastnes, Thew projects e
Py vroumd tor held

abvo o L anhieed

techmers wnd specudinte e vinous disaaplines,
Three such projecis fune already been established wind

atew more are m the process ol bemr established
Research

Fack of reseanreh mbtormation and fack ot vesulis
from successtul expenences on scientihie nrgation
Farmig Hinat the widespread inderakmye of exten-
ston progrns toand caltivarors in then water uee
problems. With the fas lung of intensive agncultae
and the highevielding vaneties progine, the problem

of providing facihities Yor assured supply of water and
s contiolled application became more acute. Un-
tortunately the county had il recenth L no well
planned research progiim on water management 1o
Teed the extension organizations with scientidie mfor-
tation o water necds oF cropssespeciathy the new
mghovielding vanetes A team of USA reseanehy
sewentints were sshed rosnady the problem of wate
matiagemert o the Lo ad to geast e devising an

adequate reeach provram Fhey found water -

apvinent to be Tnda's evlecied echnelony and
recommended ntenaticatnog ot rescarels o wate

thameement,

Reabzmy the importance and the uraeney with
which studies o warer management have to be
conducted. the Todin Council of Apnenliaral Re-
search B chalked our gowell coodinared 1esernch
progurm by soenethenmng o bew of the evsting
agrculianad researc o eowell i seliimg up new
centers. A these Tecations an aecelerared water use
and sonl manaeement aesearch proviam fas been
Leanched s vo provide mitorpition on nrigation water
aswe tor the nmportant crops ol the country under
cach of the maor sonle climatie ad cropping pattern

coniplexes.

Project Phining for Efficient
Witer Management

[n foddias miany Loee nogation systems were
bl i the past mamly tor protective irrigation.
Phen princuey objective was protection against
Binvne. Thes were not mtended 1o give sutficient
ariahon water forniensive farmme ot the command
areas. This approach esalied mogross metticiencies in
the e of avaslable pnganion water supplies. Watey
was thinly sproad over Tee aveas and could not tully
meet needs of e cropss These detecs ane being

aveaded i the new projects to be construeted.,

The nation projects proposed by dhe state
aonverimenis are sent tor approval ol the central
governnient Phese sehemes e ~cratmized by the
Water Munavement Diviaon i1l conier with speciil
reterence tooaenculinead devel paent i the com-
mand e Ditterent aspects, uch as sestability of
the sorls methe commard area 1o nngaton, adequacy
of the water sapphv tor the area proposed for
Hredtions capactty ol candls to anry the \nppl_\'
duving peah demand perids, anangements for land

development. provision tor construction of  field



distribution systems, switability of cropping pattern

proposed.  drainage requitements, development of

associated Dfrasstructure, ete., are examined in detail

before approval is piven,

Water Management in Fisting
breigation Projecis

Water wse and sianavement i most of the old

wrgition projects are ansatistacton dine tooseveral

remons, such s Leck of proper water disinbution
syatems ot the beld fevels absence ot Lond develop-
tment. lck ob medern techiciony tor warer apphes
tion methods wnd chedodfe cres o areaimhiie 1 s

projects amd moke e crieciine fog o steiaied

P

procuction detaded hegny

aercuttual ANERTTR
undertaken by the Weaier Mameement Diveaon w the
Uions Mooy of boodd toed Noocntome, Stadies e
beme conduered o doeqre the shoateenines ad the
chimes necessny i sanaveinent of the ol wa

distithution. apphestien eduless vre as b

modificutions necessary o croppie patteins and
irigation practices Fhese stdies aee undertaboen by
teams of speciabisty o the diveaon along wilh
officials O the basis of sach

caticerned  siate

detmled studies, necessay eps e taben by the

\‘Ull('L‘IHL‘\l ate sovernmnents to Hprove <ol and

WHier nutement pProgiatins

Development of National Standards
and Specifications

The Water Manaeement Diviston at the center
prepares technieal bollenns, memaranda, cte. The

following ave the bulletns aheady prepared:

(1Y Techmeal Senies - Noo L Cvlinder Infiltro-
meter Method Tor Determination of Intake Chiaracter-
istics of Soils),

2y Technical Scries - Noo 2 (A Guide ton
Estimating froeation Water Regnirements).

(3) Technical Series - No. 3-1 (Handbook on
Lrrigation Water Manageinent - “Soil Sorvey and Land

Classitication™).

(<4} Technical Series - Noo 341 (Handbook on
Irrigation Water Management - “Soil-Water-Plant Re-
fationships™).

()I

National standards and specifications on various
practices are prepared and circulated to the state
governmenits, and the central officers work directly
throngh the state officers to see that standards are
upgraded. In stares where water management pilot
projects are established o there i contimuous ex-
chiange of technical mitormation benween ofticers of
the division at the center and the states, The division
assisty the states e sorl suvevs . computation of
consumpove use o cropss cten and also wranges
workshops and senmars on techimical subjects. The
standands and speciticanions adopred i difteremt
states are brovught to uniborminy through the above

e e,
Carryving Research 1o the Farmers

Witer wee and mumaeement, momany respects, is
a longsterme proviam becanse of the complexaty of
~upph and disposal progiams and because of the
techuological requitements of o wide variety
climure, soils and crop practices inoa country like
Lidia. It

tmomentuin o thisn prostam, tooget s \\’ith‘\])l'caltl

therelore, needs areat ettorts to o give
adoption. Fust ol allo e s necessary (o create an
awareness amony admistrators, techieal workers
and Birmers, o the mnportance ol water managenent
inirviation Luovng. There as abo need 1o dissemi-
mate he available technteal mformation among the
large number of fiefd workers and Liers. Demon-
strations ot improved practices are required. Farmers
also need assistance inrevimpmyg their farmand land
for improved arigation practices. Accordingly, the
following wformation and educational activities are
undertaken by the Water Management Division at the

center:

(1) Coltection and compilation ot technical
information for Geld workers” use.

(2) Preparation of information material, such

as Films and brochures.

(3) Prepwration of materiad for radio broad-
castmg, putting up houardings, ete.

The extension program for water management
is the responsibility of state governments. The center
assists both for development of the program and its
implementiation,
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Water management s included in the package
of practices prepared and distributed 1o the farmers,
Technical  specitications wre uppraded  whenever
information becomes available through teinds, demon-

stration, ete.

A progranm For demonstiation of wiater e and

maiement  practices soan operabion under the
“Intenmsne Agricobtard Progian” Under this progianm
anumber of warer e demonstianons e been

conduacted one preoare s Sl oo

aveus hnve b Been wtared by ahe e

other
HOVETHICHTS {1 some o s nmtion project special
programs Bave been underiahen o nnprove wates

nepigement moihe comnand eas,

A aoresult ot waier e demonstiiiions tiis
conducted. o Rirge sl o fanmers ave st ted o
take erest moadopting goproved practives, | hey e
seehing help borh tectncal snd Diancid . tor el
unprovements o then D Semie ste povernment
have aesponded aad Lo Linched provin. Loy

Bnne s st s ate D aeement Fhe sate o
Andhig Pradesh B el s tdeopenden o ase ey ton
dovelossiient  Othe
Pl Naduo

en il

gt o i

Puniph s Mot bin

NEERC

fod
i

Conpitat, have
wrened e

[ER T O P ST G F N Y

nodertake the vt e s prosnag

Unider this program. dike worh cotasts ol
providing irnganion disiabution svstems hevomd the
twrnouts with contrel structures. providing sepaate

dvanige clumel emodelme the Lvaut of e plots

creplacire exvme Fave e bind wnd madl sze
plots wath faree ploiand snalt bundsg as well as land
shaping and Tevehne A reanln of tiese mproves

ments Bomers o et cach tebbhimdependenty o

the other nebd oot o den o0 water when nod
needon Besrde o the i ee o e elds e othes
g Lo abso e the e o0 dnactordiawn
cauipmient o fatnnne cperations Tn some cases,

there wre savies ot fand o e extent of one per cent
by reducwy e ace o the penphcrat bunds, Govepn
ment wssistanice threngd Toan and subsidy oo e rog

getting this wark done,

Where the warer eonveyance loswes are fngh in
states such as Pamgab and Rujasthan, tmed channels s
well s underground pipelines are also constructed tor
distribution ot imgation water among the Lirmers,

Agricultural universities in the various states
lave also initiated  demonstrations and  extension
programs in waler nanagement,

Area Development

It rowell recomnized that 1o gain optimum

production withfrmgation farming,  integrated
development ot the command area is essential, But
the crux of integrated area development lies not only
meplanmmg tor efticient use of the sotl and wates
resonrees bat abso nioproviding all the intia-structure
services amd necessany wepris, The inliasstructure 1o
stch s an adequate

be o buile up ncudes ems

reseireh buse s extension, ey’ edocanon and
trammune tural roads storage faeilivies, narleting and
processings and related atems, fnputs dike credit, seeds,
rertitizers. pesticides and agricultural machinery are
ahwr 1o be provided. Accordingiy, emphasis has been
bl our Fowde Five-Year Plin (begun in April,
o o develop nrigated weas based on the area
deselopient approach. Already o tew projects in the
o ngaton projects have been launched, cach of

which s about one million acres.,
Training

The sproved practices demonstrated o culti-

vatons b need technical skall for planning and
exceution. The farmers cannot effect these measures
o then Pams merelv by secng the demonstrations,
Phuscthe need arises for training the farmers as well
as technicians sod admmistiiors, The government of
i has recognized this and has inttiated training of
pensannet both in this country and overseas. Practical
tammg s gven tirough water use workshops organ-
zed tor timers, Specialintegrated  courses are
condueted tor e field workers and subject matter
procitlinte Sprend courses are conducted i agricul-
fural wversities tor rdgaticn engineers, agricultural

!Il\[)l‘k""l*. [SHIN

CONCLUSIONS

One important element in the new strategy for
agricoltural developn nt in India s attention 1o
water use and manageient, It has been recognized
that along with the use of the high-vielding varicties
and high inputs, proper water control and its effective
use are vital to achicve high vields., The traditional
policy ol treating irtigation as protection against



drought has been changed. Water s now considered
one of the most wmportant components of agricul-
tural production. and accordingly a policyv hus heen
adopted aiming at opritnum return peranit o water

Ertective otgenzations both at the center and
in the states wie beme bult to plan and execute
suttable water maaeement programs. Pilor projects
ona aegionel bases to berter demonstiate modern
water management prctices hive been eviablished,
whnle coordinated teseareh has been planned to 1eed
the extension progrmn. The new appraisal fas beer,
mtegrated  developnient ot the command aes by
provision of infuestiectine seraces and - production

inputs as owell o giving emphasis one ettective and
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efficient use of water resources. Water management in
existing projects s being streamlined and in new
projects it is seen that the water requirements of the
crops are adequately met. Programs to assist farmers
use problems, both techiical and

in then wate

fincial. have been lunched by setting up new

deencies amd utihizme exsting soal conservation
agencies. Technical bulleoms and manioals have heen
prepared o uperade techmed specitications. Training of
Farmers, technienns and specialists s also prograncd.
There iy solb o farpe pap e the generad knowledge and
technology aequired o utilize the water etficiently
From the coral syatens and the tabewells, This gap
has now been recognized wnd an efforcis bemg made

to breech it
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IRRIGATION AND DRAINAGE PRACTICES APPLIED IN
KHUZESTAN WITH SPECIAL REFERENCE TO THE

DEZ

by

IRRIGATION PROJECT

Mahmood Vaelizadeh”

SUMMARY

The muain objective ol rrication, whether in

arid, senu-arid or humid arcas, is to prevent Lick of

moisture from fimiting crop erowth. Inoarid or
semi-arid regions, irrigation permits intensive agricul
tural  operations where food and fiber could not
otherwise be produced mosufhicient quantities. [ less
arid climates nization e asstre the larmer that his
crop vields will not sutter from moisture deficieney
and that he will obtane maximin benefir from othen
cuttural operations, such as fertthzation, pest control

and farm machmeny e,

frrigation neeas and practices vy widely, A

fack of generally recounized fngution principles of

broad application Ias added 1o the complexities in
planning new irigation projects or operiting existing
irrigation swstems and nngated tarms etficiently.

The specific nrigation practices required 1o
produce o desired level of crop production will vary
greathy from one situation to another. Sinee water,
especiadly i arid regions s a limitmg and, usually.
desirable to plan

costly resowree, it s generally

*Des Ieripation Project O & M Supervisor.

irrigation schemes for “efficiency™ in terms of maxi-
mizing cron vield per unit of water applied to the
crop. However, in other cases it may be preferable to
maxinize crop vield per unit of frrigated Jand or to
nanimize crop vield per unit cost of water or labor,
ar per unit of mitial investment in Lind preparation or
the irigation distribution system. Thus the most
destrable trigation practice varies with the situation
and depends on the proper integration of all the

Factors involved.

The wrigamion practices recommended for g
given sittation should be based on, and designed
specitically in accordance withe prevailing water
resources, soibe crop, climates munagement and eco-

nomic conditions.

b the Khuzestan plains, where irvigated crop-
ping iy practiced by e native fmmers on small
holdings, prinative traditional surface irrigation meth-
ads are applicd. depending on the factors involved.
This paper dewails the improved surface irrigation
methods applicable to > Dez Drrigation project in
the Khuzestan region of fran.

So far as the water supply is concerned as one



of the ruling facoors ina suecesstul irrigiared agricul-
tre, o briel onthine of the recent activities toward
watei resotrees development of the Khuzestan region

will be torwarded.

INTRODUCTION

shiticvatan provinee, located B the sonthwest
of ran. covero i area of 1370000 square Milometers
ard comprises one cleventh of e county's tonal
expanse. As e chinates thes reeion o nld wineers
ard extremely oo dey s wah femperaiunes

reaching 327 conmnnade, Preaipiiation averages 350
mitlimeters a0 nosmad v oty n the winter

months,

The geovrigpliear location o the Nhnzestan,
with its access, ttnoueh the Pesian Gl ro the fee
ports ol the world o natial resonrees wd the
Livers Deso Karkheh.,

eNtstence b bive o

Kwroon, Soraln and Hhindgan mekes 0 oan ides!
plice to auneh mmbinons developaent Srogrons (o
serve the needs o the people aud w0 e then

standard ot fang.

Fach vear e estimated 35 bithon cabic meters
of mech needed water thavs from the overs, uncon-
trobied aod unused s o thie Peran Gl A the s
time  draught problems and shortage of aeseobtarsd
I RTIARCENTIN

production liave .ty prevented  the

attainment of seltutberney an beosbantt realiimg

inothe vencral deterrnaien ol fertde Land and
cvsreduent coonoie deche The connuenon of T
diens on the RKhesostan tver will
I

multi-pupes,
Barness i witers mubong posabl the ngon of
one mullion hrectires ot Land and the voperaaon of i

million Kilowates of by dioselecte power,

We dre voell avne that the andistiad stengedy ot
a nation can develop cticctivels ondy when combined
with advancement i aciiculime, The provision of
food has e be sate cearded fo meet the reguirements
mvieasnr: populition of the

D0 R

o the steadily

Khazestun, now exeerdimg

Under the aspiee s of His Tpenad Maresiy cthe
Shabanshah Nivaechr, the government of B, pave
fop priority 1o tae developiment ol the Khierestan
i’l\‘]t\:;:lc‘.f

couperation  with

region gadies and mivesteations,

mte aatmnally known  agencies.

indicated  he conise of achion for a0 provam o

95

revolutionize the agricultural and industrial standing

ol Khiuzestan.

As o Tstostep toward the dev Topmeat of
Khuzestan, the government of branin 1957 approved
the “ollowing projects:

() The constincven of a dawn o thie PRes
viver, Lor flood Control, generation ot 320000 kilo-
wilts of e cnricitv . and the segnbation of Doz river
water Tor drrpzition of the feitde Lind in the Bez

Priigation pre oot

{23 bstablishment of o lgh-voltage power line

between the major cities ol e Khuzestan

£3) Eatabhishment of o supan cone plantation
iivd refinery.
rescarch in the

(1) Extensive  fertilizer

Kizestan,

The Khuzestan Water and Power Authority was
established i 1960, and was assigned the manage-
ment and exeution of the designed program.

Smee witiath 1ot the developnient, activities
o the primay projects have progressed and muny
phrses have been completed. The wctivities associated

with these devetopments are:
THE DEZ MULTI-PURPOSE PROJECT

Mohammad Reva Shah Paidavi Dam

Constraction of e Pablavi dam on the Dez
river (Pwcture Noo Dowas the st step toward
achicvement of the planped results 1o derive tull
benefit nom development of the water resources.,
This  multi-purpose arch-tvpe dam, highest in the
Middle basioand siatn hignest in o the world, was
completed i 1902 and has o potential generating

capavity of 320,000 Kilowatis.

Prior 1o constretion ot Pahlavi dam. the Des
vives low was, at it Tovest ebb, S0 camees during
the summer. This ciren reached 3.000 cumees in the
riny seson, esultmg inoseiious Hood damage and
inundatien. The Pahlavi dam has served 1o stabilize

S

the Dez viver tlow (Figwe 1), The 3.3 million cubic
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meters of water stored behind this dam can assure
sufficient veas-ror nd regulated flow For the irrigation
of 125000 hecares of the Des hrigtion project
lands.
The Dez fertgation roject
Construction of thie 1o Pilor Drrigadon project
PRI a prociam 1o place 000 hiectares of Jand
under modern wriation prastices, begane i 1939
Repufated Des rover water was it delivesed o DPIP

fands fate in 1o,
Plivsical Featirey

The generai topogaphy ol the project is fore-
ed by several broad alluvial fans exrendme south trom
the novthern foothills, Those Bins were formed by
minor outwashes from e Toothlls and by oo
deposits of the Dos nver aned several seasonad wate
courses, These aliad tons hone been panadiv eroded
by entienchment of noner streams, ribotny 1o the
mam river, The slope af aenceliueal fands. present

and potentiad, vinaes Srom 1O to 05 per cont ai the
notthern parton of me project dowss to few than €02
per cent meothe sawrhern halt o the propect Side
slope to ennenched dinnage: chimels vanzes from
one to s per ceni for shov detances, Tna tew aea s,
severe crosion wlong the chanseds has tendered sueh

lands unusabic except for pernanong pastre,

Aritmportint chivnerersbe o the poojest s the
widespread  flood plues o the thiee main vivers
houndiag o vassiig throush the profe s tomnnely the

Karkheh, Des and Shaeh,

The projece s divded meraihv Yy senes ot
north-sotith domage wavs with broad . low ridges
hetween. The occmrence of tanhv well entrenched
drainage wavs contibutes importantly 1o the pener-
ally cood dremiee o hoth saituce and subesinfuce
waters, but aiso tends 1o regte more costhy canal
cemtraction o save nanew . elongated ioigation

dreds,

Two low aut-crepping anti-clinical ridges van in

o general cast-west direction within the poject meu.

Cliimate

From nud-June to mid-Scptember, maximum

temperatures in the Dez lrrigation project {DIPY often
approach 50 centigrade and migimum temperatures
drop to 20 10 257 ¢,

during this period. but dost storms are frequent and

at night. No precipitation falls
lel i

dust haze isibnost confinuous, During August, winds
occasioray g most ain trom tne Persiuan Gulf’
catane hors Biinmid periods of one or two daws.
During the Gl and spring. the davs are Sy hotand
the nights cooll Winters are pleasani, but have some
iy periods Gecuring mrermittaih Bom mid-
November roo ey Alay, Beosts occnr oceasionally
frean carlv December thirough Pelunary, The inten-
sity of the frests redates 1o the micio-topography and
Hie owest temperatures ocenr in low-lving areas

whong the main rivers

Most et the precipitation iy the area oceurs as
v stormes, ol somcetimes ocews in April and May
and s causes damage 1o crops, Wind velocities have
ocen observed thoee datly st the projeet’s sgnicultural
teseanch center ot Salwbeds where o meteorological
19606, wind

velocities were below four Kilometers per hour during

station haes been established. During
Aper cent o the vear, from live to 13 Lilometers
peihoa during 19 per cent ol the year, and from 14
to 27 kilonieteas per how durig three per cent of the

Vet

Fhe average clhimatological conditions are sum-

narized i Table 1.
Iydrology

Precipitation in the project area oceurs as cain
and bail, amd has heen recorded, at the Deztul
Climatological station sinee 1951, at the Haft Tapeh
cane shgar project sinee 1959 and at other stations
1961, Monthly  precipitation is

pousented i Table 2.

since the all of

Forthe tiveeyvear period ending Tune 30, 19606,
the mean anooal raintall was 248 millimeters with the
exception of Halt Tapeh. Durog individual vears, the
ramnfall at each station correlates with that ar the
orhers. Faor the project area. the tange iy mean annual
1964 o 309

miffimetess in 1903, Low rantall i the project area

raintiel s Arom VLD muthimeters

means low rainfall i the mountans and thus a low
tunott in the Doz yver,

Water Supply. Sirface Waters: The Dez river
runott is characterized by high monthly runoff in the



rainfall and snowmelt seasons of the vear, with mean
maxinwm  runot® ocearring in April, and by a
recessicn period. fairly casiy forecast at w date
Moy, extending to o seasonal low tlow usually in
October.

The nwiural discharge of the Dez river s
presented i Fable 30 prior o and atter the Pahlavi
dam operation,

The electrreat conductivity or Dez niver wuden
prior 1o construction of Pahlivi dame raneed from
about 350 nictomhos per centimeter (EC x 10"
2370 e Apnil-May o dout 00 micrembios per
centimeter u the October-November penod. Sinee
construction of the Jdam. the water has been consist-
enthv vated as medeam in aliniy hazad and at all
times been rated as Tow nesodim calhaln hazard, The
calcium and magnesiam oo alwavs exceed those off
carbonate and bicarbonate, wod the water s sate with
respect tooresidual sodin carbe e The coneentia-
tion ot boron has raneed feom v so o0 3 ppancand thas

is not hazardous,

Groundwaler: Studics ol sroundwater move-
ment in o the Des Pilot brrigation project anee
1960, when many wells were imstalled - howed tha
water levels increased diring thie semmer nice rriga-
tion season cach vear, but receded vapidiy during the
winter months, despite vains and svinrer indgation ol
grain,  Theo donual Hoctwanon vneed from fwo
meters o nea v five ieters methe middie portion of
the DPIP. dewonstraiing the imherent rapid drain-

ability of much of the project fanas,

Further evidence of good diamability in the

DPIP v demonsirated i the vewrhy water halance

studies murde stnee 1900, Fliese stadies show that of

the toral vearhy water wiput to the project, 36 por
cent was rdennihed as deep percolunon (primarily
from irngation of nee) and that this volume ot water
wis removed vearh byonatoal diinage anto the
witer=beanng strata and, hence, to natural chiannels
and Tinallv ro the Dezoviver below the project.,

A network ot groundwater obsenvation wells
was also establisiied 1 1903-06 0 the project area, in
addition to those aheady estabhshed in the DPIP.
These wells have been concentiated in potential
diainage problem areas. and observations and analyses
will continue during the vears of project develop-
ment.

97

Soily

Soils in the project arca are calcareous. Gener-
ally, they are free from, or have only slight, salt
accumulatiens. Those soils having salt accumuliations
are rewdily feached atter dainage facilities have been
provided. There aie no alkalinity problems. The
project water is of good quality and no special
provisions are required Tor salinity control, A salt
halanee study ot e DPIP area for the vear ending
Moy Ia 19020 concluded that the area was either in

halance or was favorable mosalt balance.
Land Use

The gross area within the Dez Trrigation project
boundaries s approxunately 160000 hectares, Non-
agricultarval lands, such as Mood plains and river beds,
hilly and eroded wastelunds, wban development,
roads and government installations, constitute alimost
one third of the area. OF the net invigable area of
abont 100000 hectares, almost all is under cultiva-
tion, vither dry Lirmed mosome vears with winter
crops or irigation farmed with winter and summer
crops. The total irmigated farms comprise approxi-
mately 65 1o 75 per cent of the arca. Run-of-the-river
wirter
precipitation. Approximately 200 per cent of the

is used tor drigation as o supplement (o

nrigated fands were devoted to summer crops. Be-
catse of the Tack of double cropping, all of the Tands
fie fallow during the oft-season.

Crops

The principal winter crops are wheat and
barlev, cither dry farmed orirrigated. In the summer,
rice is the principal crop. with lesser amounts of
sesarite and vegetables. The total amounts and type of
cropping depend on water availability. Over the
areater Des project. the yeelds have been generally
low - pramarily due to dow fertility of the soils and the
defrciency i thie availability o @ firme water supply
the latter in turn being due to dependence on natural,
nncontrolled sources, Also. forming operations re-

LN Very priotive.

The ez Pilot Birigation project includes 20.000
hectares of the total within the DIP. Since 1903, the
DPIP has had o full, regulited water supply from the
Pahilavi dam and through the new project canals,
Applied agricultaval research iy conducted ot the
Field Trial farm at Safiabad. New variciies of crops
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are tested and evaluated tor their adaptability and
commercial feasibility for the region.

Rewults of the uew development were discussed
in detail by the lraman delegate 1o the Sixth NESA
seminai m F960.

Project Facilitios

River structurex. A dam constructed on the Dey
viver. about LS Milometers upstieain from the bridee
over the nver at the cuy o Deztul will ve-reeulate the
vinving release from Pabilivi Dam reservoir. caused by
peaking of dhe power wencration. The concrete
re-regutating dam s FY nieters high with i ogee iy pe
spillwayy having o low fevel outhet 1o relecses at a
mnmant resevon pooloelevation, and s tlood
antes. The spithway capacity of 6000 caees equals
et ol the Pahlavi dain spiibway s A diversion dan,
cotstocted shout one kalomerer dowisteaim fom
the Deztul birdee s wilb incorporate the eximg DPIP
shirceway . ddvercon canat ntahe and heandworks
structtne wineh were comntmcied e 19030 The
diversion dany will ahso inelude aspiliway 300 meters
long, desizned to passy the designs ood discharge,
nght bank shuteewas and o right hank ke strouctune

for the nun wese canal.

Convevance facilities. Most of the project will
be served by gravity from two mmn canals ovigingting
at the diversion dame The west main canad will senve
all origation oy beoween the Karkholvand the vighy
bank ot the D nver. Pump facilities will be provided
to serve several snll aicas which cnmot be served
aravity frome the woest main i svsteny, The et
unnt canad, bt orivimadly o serve the DPIP and the
Dabli cast wrcas only Cwall be entiged 1o convey 1o
full witer reauirements tor the cast side of the
project, exvept the Destud beneh, which will he
served By pianping plant.

The design capacity of the cast nuin canal
67.5 cumees. incleding the Dalli cast wren of 1205
cumees diversion capacity. The design capacity o ilie
west main cainad at the diversion from the Dez river
140 cumees. which mcludes diversion capacitien of 33
cumees for the Hatt Tapeh sugn phintation, 163
cimees to be diverred to the Karkhiel river and. 12,7
cii nees to the Karkheh flood plains.

LAND PREPARATION
FOR IRRIGATION

Development of the project has been planned in
twoe stages, The lands of the Stage 1 development
pregram wil be prepared for irrigation to the extent
reqaired o meet the agncultural production program.
This program will consist of the minimum land
leveling necessary o provide reasonably uniform
nrigation grades, efininate ponding and obliterate old
cunaly, silt ridges and tapehs. Some fand plhimning wilt
De requined to reniove the wregubarities atter the
totgh feveling opertion. The design and constraction
of the on-farm distuibution and drabage Lacilities are
also w0 pmr o of this program. Shatlow soils ead
topomaphic conditions in some of the arex will
preclude Tand leveling and require sprinkling. A
sinimal e is 1o be ivigated by sprinkler irrigation.

Fxcepe for 3000 hectwes on the DPIP. the
Bind prepaation will be by contract on all lands of
Stage 1. Wark on approxinately 1500 of the ex-
chided 3000 hectares has been completed. The
renaining 1500 wili e prepared by KWPA forees,

The schedule s predicated on the contractor’s
ability o prepare approxinuitely 1.000 hectares per
month. A pertod of one month per vear was assumed
to be oo owet for Jeveling operations. A machine
clficiency of 8O per cent was used for determining

the aie o eartlunoving,
IRRIGATION METHODS

As part of the training course on water regula-
ton and water management, some irrigation tests
have been carvied out also with the aim to evaluate
the beader, furrow and corrugation methods.,

Tests

erigation tests of furrows, corrugaticns and
borders.  Tests have been run at Haft Tapeh,
Shamsabad and Kutvan (the fast two being villages
within the DPIPY in 9ol 1962 and 1963, to
determie relationships between volumes and rates of’
irmngation applications: tengths, spacing and slopes of
furrows: corrugations and borders: soil textures: and

irrigation citiciencics.

Water bhalances and field efticiencies for fur-
rows, cortugations and bhorders derived from these



tests are summarized in Tuble <1 Tt is evident that
field irrigation cfficiencies can be achieved in thie
range from 60 1o SO per cent,
irrigation methods as to on-fim efficiencies at the

Eviluations of
Field Trial furm since 1963 have contirmed  this,
where proper water control practices and propes fand
preparation are emploved.

Urrigation tests of puddied rice paddies. Nume
ous tests were tunon plots and nelds o e i the
Dez Pilot Inieation project i 1962 and 1963 These
tests indicated thar the water duty to vice under the
puddhing method was as Tow as two hiters per second
per hectare. For the DPIP however nee was alloted
liekd application ot tour liters per second per hectare,
dban irrigation chicicney of 33 per cent and wih

linsited hectarages foramy gnen headeate wnt.

In the Des Drnganon projects Stage ©rice o
planned only for wreas o vany Beavy soilc therefore,
an o-farm nvgation ethiciency ol 5 per cent win
alleufated as being o more gealistic: pereeittage.
assumiing propes Tind prepamation and annual pudd!-
ing of those soils. Under this efficiencey figure, the
field application ot waier is 2.7 titers per second pe

hectiaie for rice ares.

Irrigation Methods
Proposed for Stage 1

Two methods of drrigation are proposed for
Stage I ot the Des Dreigation project to determine
land develing costs. Those are the “level bench
method™ and the “arossslope method.”™ They are

deseribed betow:

Level bench method of drrigation. Tt is planned
to cmploy the Tevel heneh method of fneation tor
rice in the Doz hiigaiion project, and for pastare,
vineyards and orchards. where soil depth and micro-
topography we appropriate and costs are within the
cconomic limits o total unit costs allowed for land
preparation. Figure 2 dustrates the method and sets
forth general criteria, T recent years this method has
gained prominence i the desert areas of the south-
west United States tor several reasons, some of which
are:

(1) Provides for more uniform depth of water
application over entire fields.
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(2) Provides for maximum water depth in
furrow for salt control for vegetables and other
low=salt-tolerant crops.

(3} With proper water application practices,
the method cun effect highest attainable efficiencies
ol sutface ivrigation and can eliminate tailwater from

L'Il)l),\.

:h o With good water depth coutrol wnd tail-
water control. fevel henches wme the most effective
surbace weigation method o accomplish periodic deep

inization for leaching or control ot salt balanee.

(5) With proper connol taadities and border
height. benches will retiin winter rains, thereby
substantially reducing or climmating surtace runoft
from prepared arcas. General eriteria for this method,
in addition to those shown in Figue 2w

(1Y Width of benches between border and
tisers needs to beosutticient to ke use ol modern
Fame machinery on an etficient and economic basis.
Where possible. width shiould be o muliiple ol widths
ot caltivation tools, such as combines and mowers
(Table 4 Ay Width of benches can be increased up to
100 meters where domiant slopes are low. Benches
wider than 100 meters will be ditfiendt to Tevel to

7210 crosssslopes,

(2) Length of benches will be governed by soil
tvpe, with the shortese lengths employed on soils
with highest intake rates and the longest fengths on
heavier sotl tvpes. Inoareas having relative unitorm
microtopography. where 100-hecture Larm units are
regular in shape or nearly square, 250-meter lengths
provide a logical lavout for the farm distribution and
drain svstems and will provide sutficient length for
practical farm machinery operiations,

(3) Borders and risers need to be constructed

with slopes. o permmit casy crossing with farm
machinery between benehes. Rewsonable compaction
is requied toavord washiours where dominant slopes

iI|)[)I'().IL‘|I O1e per eent,

Down and cross-stope surface method. Greater
microtopography. shallow soil depths and Jominant
slopes exceeding one per cent will require the use of
the down-stope border iirigation method as shown in
Figure 3, tor close-growing field crops, and the use of
corrugations or sprinklers 1o establish seed stands.
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For irrigation ol row crops and especially bed-planted
crops stich as vegetables, find will be prepared and
irrigation systems designed so that such crops can be
irrigated on cross-slope grades, as near to optimum
grade as s practical.

Border stiips will be praded 1o zero crosssstope
hetween borders and with urform arigation grades
helow one per cent where posable. Borders will be
constructed 1o pernit seedine and harvesting ol
forae cropss Phe vamnon m horder <tiip widths will
not exceed e per cent of the soip wadhe Tand
N L]k'ﬁl_‘.,’”k‘&l e

levehng will be (oo minuze point ol

Pabrosws whien telds are nnerosssope Tanow,

General eriteria. I addinen o the oniterin
specitivd under neston methods, the nmomum

requirements tor Dt staee Lid preparation e

(Y The tield von sl he oaded . so b as
practicats 1o snele pline. movine the mimmum
amowt i cantns NShould doanele plane he impractical,
due to stope wnhin the field the nield wilt be praded

to sevesad phanes te b the Ly of the nd,

(2 Frelds sl be Leed out to contam 15 1o 20
bectmes, with a mmmmn of 10 hecraes, Field
liyouts will be peeuim Shape s desianed o mimmmize
point and  tll rows and o provede tor etticient

nichinery operations,

(31 Fand fevelmg carthwork vl include the
construction ot ditch pads. ribbon fills, field wccess
road embankments and excavation ol drains. These
features will be so consiructed as to meet the
requirements tor ubtimate capaciy development.

() Maximun: and minimum grades will vary
secording to sorl texture and angation method. The
nuximum pernussithle viades for elose wrowing crops
such as alfalty and @rms will be two per cent o
Beavy soils 1ot e per cent on coanse soils. The
minimun permissible grades may be reduced some-
what with increases e head ot water avindable and o
reduce the length of tun,

(5) Permsable grade vanations wathin o run
depend on tyvpe widd condimons o the soil and
wrigation method. The maximum change e grade
increasing brom top 1o bottom shall not exeeed
one-halt the initial slope or five per cent, v hichever iy
smaller. The maximam change m o wraae decreasing

from top to bottom shall not exceed one-fourth the
initial slope or three per cent, whichever is smatler,

(6) A construction tolerance of three centi-
meters up or down from the accepted design grade
will be alfowed, provided no negative slopes oceur.

(70 Atter the bulk of the rough fand leveling is
completed. the Tand will be sub-soiled 1o a depth not
less than 20 centimeters where needed. Borders made
tor pre-innzation of the land witl be disced and land
planed. with towed equipnient (net fess than o feet
in total feoth) sufficiently to obtain g reasonahly

tniform slope.

(X)) The tields will be hecked after the land
feveling toensure conformity (o the design. Upon
completion ot the above, the helds may be released

for agriculture.

(Y Interior on-farm drrigation svstems will be
designed to serve cach project farm unit, The on-farm
systems will be designed tor the capacities required

for pre-itngation o for operational flexibility,

(10) On-turm distnibution systems will include
structures tor mcasunng and controliing distribution
of water to fields withim the headgate unit. erosion
control structures and gate controited turnmouts for
field ditches or distributing hasins.

Consumptive Use

The Blanev-Criddle method for determining
CONSUMPLive use ol various crops gives reliable results
for this semi-arid arca. This method utilized data
obtained at the DPIP and at the Field Trial furm at
the agricultural headquarters of the project at Satia-
bad. Additional data from recent studies by the
LSDA made in the desert areas of the southwestern
United Stares, having very similar climatic conditions,
were also used in the re-evaluation of - different
methods which included Blanev-Criddle coetticients.
Consumptive use ol some representitive crops com-
puted by this method is shown in Tuble 5.

Irrigation Lificiency

To date the tield wrigation efTiciencies achieved
by farmers in the DPIP have been low. These low
irrigation cfficiencies have resulted from such factors

AW



(1) Lack of education and proper training of

the farmers.

(2) Lack of proper Lind leveling in most of the
arei.

(3) Water being supphicd mnothe canal svstem
24 hours a day whereas nnzators apply water duning
davlight hours only . These Gretors wilt he cotrected in
arelatively short tome atrer bond evelme s completed
and better conuol o water on the Tields o made
possible ad ey prowan onowater maaeement
Projectaed cticiencies  dre

implenmented mziton

shown e Fable Fapphonye new nngation methods,
Draimuage tacilities

The proect duamare sastem will colteer und
rerove alb narwad ranott hiogation et tlows and
agnculturad damaee water wall be similarly collected.
The diaiaee e waill inchide o network of
collection dhrehies servme cach headgate onit to assure
prompt removal of wates from the inds,

Full unibzanion ot natwad channels will be
nmade. Many have sulticient capacity 1o remove major

storm accumitlations and wre deep enongh to serve s
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outlet channels for open ditch and tile collectors.
Where such available, necessary

improvements  will be made. On-farm agricultural

capacity s not

drainage will. on the maiorty of the project, be
provided by the open ditches, Increased depth of
drams beyond that requirved for sirtace drainage, will
be TICCESSAEY T S0Ie dreds to assure maintenance ot a

Jowered water table.

Tile diams may be needed inocertain soils,
dependimg on the aropping, and will be installed s
the need anises. Rice i planined in the very heavy
sotls,elinnmating the need tor wmmediate tiling
of these lnds. H the cropping of the Lands is deemed
desirable m the tutwe, tile may be placed ar that
time. Cropping other than ciee on some heavy soils s
assumed i the carly vea s and tling ot these Tands so

cropped will only be provided as deemed necessary,

Swrface dranage wass and deep deains will be
designed to pass the TOavear trequenay storm without
flooding the ficlds. Drop stroctures will be used
where required o prevent crosion. All depressions
where  swrface  witers might secumudate will be
drained. Map No. J shows the lavout of g headgate
unit, fields, on-furny water distribution and drainage

svstens.
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1. Mohammed Reza Shah Pahlavi Dam

2. Old Irrigation Method

3. New Irrigation Method i T
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Table i: Climate of the Dez Irrigation Project Area

Average
Temperature

Precipitation
Mean of 10

Relative
Humidity at

Type (A) Pan
Evaporation

Wind
Movement at

Month at Satiabad Stations in Satiabad at Stabad mm Satiubad
" DIP - . M/Sec.
Jan. 1.2 ol),2 73.0 81.0 1.09
Feb. 13.6 42.0 70.0 S4.0 1.20
Murch l1o.1 220 62.0 140.0 1.21
April 20.5 285 50.0 179.0 1.33
May 27.6 18.8 35.0 300.0 1.34
June 324 - 24.0 373.0 1.36
July 338 28.0 415.0 .28
Aug, 33.6 - 32.0 370.0 1.02
Sept. 29.2 - 28.0 289.0 0.98
Oct. 242 5.0 47.0 221.0
Nov. 17.8 34.4 60.0 129.0 1.05
Dec. 12.6 0.1 72.0 =40 1.13
Yeur 227 2482 60.0 20065.0 -




Table 2: Summary of Yearly Precipitation in Dez Irrigation Project Area Millimeters

Yo Gideh Ghaien Boneh
Frdimg \ndimeshk Destul Sheikh Shuhabad Nen bl Satiabad Shush Frnaveb Shamoun
June 3¢
ORI SO0
193 427.7
134 3438
IBRY) 456.5
1936 2320
1957 3074
1958 205.7
1959 302.0
1960 2715
1961 4725
1962 295.0 2622 269.5 267.5 2813 258.5 2350 246.0
1963 340.0 3285 3150 351.0 3543 3023 302.5 263.0 2975
1964 125.0 1155 110.0 1250 104.0 S3.0 85.0 96.0 133.0
1965 311.0 317.0 325.0 3491 AR 2873 287.3 304.5 3458
1960 305.0 2813 2975 380 271E 2450 2430 254.0 2435
- A 5 5 3 3 3
](:)\(1:;26 276.5 2604 2547 2823 2524 235.0 2336 2303 237.2
Total 276.5 5328.0 2547 282.3 2324 2356 2356 2303 237.2

mean

P01



Table 3: Natural Discharge of Dez River
(Cubic Meters Per Second)

Year bdive Oct, 3 N i) ] l I l A ’ A M l ] ' i l A l S , 0O
I i i l I | l I I
Dozt i cares 200m and 373mupsiconm b brid oo
195§ 133 T SR TS RS o 14 ux N
1955 125 447 207 169 404 SON 478 225 137 100 83 89
1950 120 163 170 REE! 439 356 305 ARK 163 100 82 72
1957 71 9l o) 294 NS ST N4 J08 211 12N 93 107
HORT 170 207 26 227 455 RICN 214 138 91 72 39 32
1usu i3 294 154 17N 401 373 324 IN2 123 SN 63 SN
1960 O} 0 173 105 171 371 2 154 N 6N S3 38
19061 79 () 497 20N AN 483 169 214 136 03 606 38
19062 o7 109 TON A23 10 417 RN 181 120 hR 62 54

SUMMARY OF CLTINNTE WATE R REOD 1Y 0 NS ORr
IRRIGATION AND OTHER DOWNSTR] WELUSE STUDY OF a7

TOTAL s 10 16 12 I 96 142 193 237 | g 130 200 115

<0l



106

Table 4: Irrigation Tests of Furrows, Corrugations and Borders

Average Unit Gross Water balance.  percent
Neid Apphiciion Strewm requirement, Application, Surface Deep To root
(O 10O ZGTC (i1 M nerer width/Min . run-oft pereotation zone
{a)  Furows on 0.2 10 0.3 Sfope: Toany and Clay Toany 1.5 /e, busie infiltration rate
NE 0.0120 74 21 11 58
75 0.0095 103 21 0 3
100 0.0080 130 1O 4 77
125 0.0065 [0 11 S 84
130 (.0060 183 17 2 81
() Farrows on 010 1o 08577 Stopes Silt loam and silty Clay Toam, 2.5 mm/hr. basic
mfiltretion rate,
S0 0.0673 78 31 5 64
75 0.0055 120 ! 4 62
100 0.0040 RN R 2 63
125 0.0035 2006 38 ] 61
(¢)  Corrugations on 0.7 1o 1.0°7 Slope: silt Toam: 4 mm/hr. basic infiltration rate
60 0.0055 0.4 32 4 64
100 0.0037 158 34 3 63
150 (0.0027 238 306 | 63
(d)  Borders of 200-m fength: 4.5 mm/he, hasic infiltration rate
50 0023 O 16 6 78
75 0,010 102 24 2 74
100 0.011 133 24 1 75
125 0.008 160 215 0.5 78
150) 0.008 241 38.1 0.4 61.5
(e} Borders of 200-M lengtho L0 mmdhe. base tiltation rate
S0 0.020 G} 16 6 78
75 0.014 109 20 2 6Y
100 0.010 150 32 | 67
123 (3.008 204 38.2 0.8 61
150 (3.008 RNt 53,5 0.5 46
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Table 4A: Cultivation and Irrigation Methods

Crop Cultivation & Trrig. Methods Size in meters width - fengih Remarks

Wheat Border 4.00 x 200 combine
width is 3

Barley Border 9.00 x 200 meters
Alfulfy Border 9.00 x 200
Milo Furrow 0.75 x 200
Soy beans Furrow 0.75 x 200
Sun flower Furrow 0.75 x 200
Peanut Furrow 0.75 ~ 200
Sorghum Furrow 0.75 x 200
Sugar beets Furrow 1.00 x 200 Two rows on one bed
Sesame Furrow 1.00 x 200 Two rows on one bed
Veteh Furrow 1.00 x 200 Two rows on one bed
Kenar Furrow 1.00 x 200 Two rows on one bed
Cotton Furrow 1.00 x 200 Two rows on one bed
Vegetables Furrow 1.00 x 150 Two rows on one bed
Vegetables Furrow 0.75 x 150
Sudan grass Corrugation 0.25 x 200
Broad beans Furrow 0.75 x 200
Rice Basin 300x4 Varies

Traditional method. depending upon the topographical condition of the fields.



Table 5: Consumptive Use of Crops

(millimeters)
Crops i b M A M J J A S O N D
[hod Gruins
Whent S6 a0 B 183 155 30
Rice 110 307 315 223 144
Food Grains
Burley 42 73 126 150 KO 25
Qats 42 73 120 150 S 25
Milo 131 313 296 220 104
Corn 06 14 2860 R 269
Forage Crops
Altulta 606 o1 136 192 272 300 R 260 236 130 92 63
Berseem 34 19 67 So 103 S
Pusture 27 37 70 LS 201 YY) 277 252 182 121 61 34
Fiber Crops
Coiion 30 71 142 264 284 200 121 53
Kenat S4 135 244 178 92
il Crops
Sattlowen 22 39 108 175 245 109
Sovbean & Misc. Ay 112 217 286 159
Misc. Field
Crops 66 145 286 320 269
Edible Legumes
tlackeve Beans 160 270 JUN 212 113
Broadbeuns 62 52 71 53 56
Peanuts 36 Q3 162 239 214 113
Chick Peus 60 73 92 9y 52 S0
Lentils 60 73 92 94 o 50
Sugar Crops
Sugur Beets 57 76 119 162 245 77 54 30

(continued on next page)

801



Table 5: (continued)

Crops M A M J A S ) N D
Green Vegetables
Lettuce 45 37 ol 72 5
Onions 45 37 61 72
Tomatoes (Spring) 9 52 99 126 179
Tomatoes (Fall) 128 147 138 76
Carrols 37 61 72 51
Melon. 3 62 111 174
Egg Plant T5pring) 111 178 163 127 69 35
Egg Plant (Fall) 37 51 80 163 125 23
Cucumbers 27 72 110 142
Asparagus 45 37 107 144 132 102 61 72 51
Misc. Vepetables
Winter 45 7 51 72 31
Summer 89 215 246 RN 12>
Fruits & Nuts
Grapes 11 3 67 138 240 210 128 76 32 14
Citrus 35 63 ER 158 214 197 147 105 ol 40
Deciduous Orch. 35 83 132 240 334 204 267 138 Tl 41
Walnuts 5 22 60 154 A 234 144 73 RN 9
Woodlots 39 S6 132 230 330 201 206 138 73 44

601
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Figure 3
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Annex 2
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IRRIGATION AND DRAINAGE PRACTICES IN
HAFT TAPPEH CANE SUGAR PROJECT

S. Hajrasuliha, PhD’

ABSTRACT

Kizestan s one of the otdest miwated areas i
the world, o nnoy centuries, the Kimzesis was
fnd o gy cone B alE thas great area there was o
place i which v caie Bid noc o Then the
cunie disappesred corppleteiv Today atier an absence
ol nearly 700 vear e cane s gun being
cultvated e Khuzestans The e cane phina-
non o s e cadied tare Tappehs The ares
receves an avenage annual precimiation o 260
mulimeters i Novembor 1o Mayy, while the annual
evaporation exceeds 29000 mitlanetens. Sinee e
Khuzestan contall o so oty s cane culinvatie
must rely entirely dpon aneaton. The souree ot
rrigation water tor the area o Dies nver. Water i
puraped rom an mtake vansd o a prinay canal, tien
s distributed to secondar and ey cainas, and
fnably 1o head disches wheie it can be siplioned into
the cane fuprows, The Des nver water o of mmedinm
sihinity havand, and sife oy o vesidual sodium
carbonate, The vatio of Ca to Meoand the coneentia-
Gons of BoCEHand SO e aie wathin sade b,
The turcow method  of nnganon. nang wleminom

siphon tahes to apply water, has become standard

Head, Aencoltaral Research Department, Hhaft Tappeh Cane
Sugar Project, Khozestan Water ana Posver Authority,

practice for the plantation. Based on experimental
dati und abo on results obtained  from sheath
munture meastreients, ditferent fields may require
from 13 to 30 rounds ol bngation during each
glowinyg season. Anaverage o 30,000 cubic meters of

water s apphed per hectare annually

Most ot the plantation soils are heavy  with Jow
orgne matter content, low permeshdiny, two to six
meters deep. and show Tick or stactore and profile
development, FPhere are abvo aereat many indications
of ~ilmity and some alkali spots. Sinee salt pockets
were visible tioughous wll the area. with sonie
exceptons, and sinee the water wble was rising due
to heavy sunimer rigation ot cane fields, it was of
interest to constder an extensive tiling and feaching

program,

Open dens were mitially used . and eftective in
fowenng the water table. However, hecause of their
diiidvantages, they have more recently been used
onlvoas i dinns ot Luge capacity o carry ol
water Howing frem the tiles, Tile drains with 80 and
FOO-meter spacings, depending onthe soil differences,
wark well i lower the water twble to within safe
s, Tncaveses o complete wrowth Cardure which were
subsequently nifed. teached and replinted, cane now
grows beautitully. At present vver 4,000 hectares of
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the plantation have been tiled, and more than 134
Kilometers of open drains and 470 Kilometers ot nle
lines have been aostalled. e 1o the leaching pro-
gram. the salmity has beenreduced o asate Timit Tor a

great number of ields
INTRODUCTION

Flivzestaor voone of the oldest imnmgated areas in
the worn oAy belove that the carhiest setrfements
of miane aned bas D ercndoure were s this vieni
dong the booe o the Zacros mountane The vithaee
Shush tSucay = bl

commprined ol Tiver apon ey

st e by et ereas monned,
o the die g dobs
enaminie. the

of ol o tronn antgnis 1o

biblical cite ar Sueas where Dame! indepreced 1he
Bandwonme on rhe wall Tus beens uncorered by
archacolomsr sl fove been waorkome ot parte
culur monmd tor thiee questers Gl centuy . Bt
biblical Suza - not ar the botom o e moed.
Fhere were other cities there Betoa s ot tnne ¢ by
Sontetyme we the twalith cenimy BO Lt appeh was
Known as Pk 0,

mote than 600 hectares

Fhe wze of this vreat iy was
A archaealoging told e,
“Hewall ke uover SO0 veas to aneover the whole
C|lf.4“

A sevies o B dams e all the rivers o)
Khezestan provinee has been proposed by consulting
agencies, Construction of o high dam o the Desz vive
and rigation of more hage 120000 hectnes o dn
fnd o viie Doz progect aren e deps tonvaid oo
et of prosperiy i the mews Phere s posabalin

For o new fomndation o the e Ton o bt

crvilization that may agam bloom as did s predeces

sots under Oy Danos and s Nerses, and e

hundreds of vew e undder Shapae 1 oand D

Sessiininn stccessors aid asan ot the e e,

The istonan AL bbby wicaes g the tweltth
ALY (0),

Dy oway ob Niwas el

centun P hoave traeled o tle e Kaoun
Wbt tiet aadiop s fosn,

and s alb wsed torwarenne coove s vnnecand suen

cane hesd Bl i st e diere o paree

which suzin cane does o mow 7

Foromany contnes the Khnsestan was the

land  or Fhen the cane disappesied

RN RS N

completely. ey ol

Fmselt, why ded thos
disappen” Coearswares propec s bone taded s the past

for one o o combiaton o the Tollow e reasons:

(1 Lands Bave become ~alty dee to faek ol

Knowledee mosoil and warer management. Khazestan

is ot the only phice in the world encountering saline
soils. Many of the best agricaltual linds o the
ancient world fost then productivity due o aeenmu-
Fation of salts e nigated sodds: This problem has been
disustrons for these weas, awmd mane ot the oieat
cmpires of woctent tooes danve vansiiod Mo vlon-
sus civilizations o wvere destroved thevands o towns
md vittaees dieds Tapps och favers tarned: miser-
ables the population of humans and animals de-
cremsedad the plant popualinion was confined 1o
Fes Sl reasiun o species,

swatems have been dis-

(7 Comples water

paptad, by eathguake and’or dnvasions, and  the

Sy ateis fnave doed up.
(3 brogation canals have filled by siftation.

B The clubarite mnatutions needed to oper-
aveand mamtain the comples water svstens have been
desttoved or have broken down, the project mey
fellen into ruins, and the peaple doven ot or starved

ol

AYHIT
systems that supported the aevient enahization in the

beheve that the prapeet or mgation
Khuzestan plon fel o dease Becrse the human

institobions that managed  them were destioved,
Khuzestan hus suttered 13w istons sinee the time off
Vexander Perhaps there wmpi swae aer enoegh
ety o enmeers o the sy e population to
cope with the problems than caviranting the people

ol the e,

fodiy o atter ane absence ot nearly 700 vears,
st cane s amnn being calovated o the Khuzestan.
Fooacoompliedy thiss nngation was introduesd,
madern dramace svstem was establshed ) and salty

JeaNs Wl ]k';!t'lln'\i_
Avea and Climate

Location. Fhe Har Tuppeh siear cane planta-
ton i the Kbcesian plam 45 Ldometers south of
Dyesvod nean the abhcal city of Suza ¢Shush) Jatitade
200N AR

Karkhel and Desonvers

fentde between  the
Fie clevarion above sea level
s henween B3 amd ST mcrerss The present pluntinen
has o aea of 10000 hectaress trom which a linle
over 2200 hectares hine been put ander caltivation,
Fhe area under cultvation widl be doubled by the

vear 1972



Rainfall. The average monthly camtall hom
1961 to 1969 at the cential weather stition is given
in Table 1. The data indicate that miost of the waintall
occurs between November and Apel and for nine
vears nooprecipitation has been recorded o duly,
August aod Seprembers Most of the contslf occuts
during the divest. Owe the other hand oovery hinle

precipititon occurs durne the crowmg seasan

Temperntare, The averee monthin mas oo

anagooavernte nonthiv i fempetatinge atoy

weather banen oo e center ob the plantation is

presented e Tabac Etor the coare Ton i 1909 Datg

My iy .
on absohure tompe e Jow s tremes of 3270 and

ST o Tun and iy Dreepectne
Relative turmidiey . Phe avevace dady nevmium

and  momimum pereent aelaine hnediy tor the
central vweathar ~tation trom 1961 10 1909 15 e
|~1|\|\‘ |

maximuwn pereent relatne Liangdiiy i December:

sented i Phe G show o daily average

wherews the mmmum s voonearlv T during M
to Octaher.

Evaporation. The average monthly pan esapora-
ton Trom 19l o 19ad s presented n Fable |
Figure I showsthat panevaporaion seaches oopeal i
the months of June and Jaby wher the moant o

pintall iy practieadly ceros The mveiaee pan evapor-

tior For nime ves hoas been 2900 nothinetens.,

Sundight, @ he pveraze dady rdoton foom 1901
o 1908 was HET e calane s dae ae Hat

Tappeh. However s the ey vanee was 205 Janaany

1o 092 m June Sunliht Qo tor the vears THO1-08

are gwven o Lable o ATTRoneh the energy reachimg

the carth s tow e ome winter months, tortunaredy
during e orowine oo ONavcJunes Jubly L Augast
and Septemberoanshine sovens ample.

IRRIGATION PRACTICES

Av menooned botore s the area receives an

average  annal preapitanon o 238 mithimeters

(Novembor o Ao whnle the anmual evaporation

Sinee the

excecds 2000 ylhmerers Khusestan's

paintall s e sty e cane cultivaton mast reiy

eortirely apon o, A e srowara season s
the hoto div sununes monthe, foeescale caltvation
would not be pocable waithoat o sobsantid increase

in normal flow of the Des oriver during ihas eritical

Iy

period. This increase became possible by construction

ol the high Dee dam,

o minimize the complexity of the subject it is
convenient to deseribe different aspects of drrigation

prachices sepatately.
Source of Irrigation Water

The  phintation’s  eomprebensive  irnigation
swatems takos water from the Dez rver by means of a
simple diversion structare leadoe niro ao mitake canal
OS0 meters i eneth having o crpaciny of 12 mtfsee,
From here the waies = hited abour [ meters by {U
diesel pump. cach having o capacity oF about 90
e .t the promany coed that swings acioss the
olantition g rough semicacle tram the northemn
borndany to the sonthawvestern corner ot the projeet
Bndss The Tenpth of the ponens canal eoaboot 13
Falometers. o whieh 2o kilometers hve been bined.,

D H) ves old,

Fhere o an nnganon cand abon
constracted ot the tine of Fomperor Danms. Ahow
SO0 meter s of this fave been pui 1o ase s nart ol
the prmvaey camst Despute e aecumnlated silt of
cerbinies ef rdieness o scane areas the Darius canal s
SUlE 20 merer deep and 10O meters wide at the rop.
[he Darius canal v about thiee ibometers inlength
todiy . AT e tae 1t tonmed part ol a0 canal 80
Edometers fones which carmed water tram the
Rarkheh oiver at PavaPol senthward 1o the Shahour
civer area, the diversion workes o e Kackheh river
are stll visible today s bt most ot the canal itself has
been hilfed

| . N C iy
[ISHTEENTING and plowed over o

agricultmal use.

Secondany canals cnny water toall parts of the
plantation. The fength of the secondary canalbs is 31

Mdomieters, of which 3.4 Kilometers have been lined.

Tertiary camals carny water fror the secondany
canals to the supply ditches wheie water iy siphoned
o the miganion farrowes, The dengrhe of the tertiary
cails s 39 Kifometers, o wlaeh 22 Kilometers have

heen tined.

Quality of Dez River Water
The Desoviver water s of medinm salinity

hazand, but can be wsed with ne danger it the fields

are adequately dramed soosele does not accumulate

(S) The ionie concentraion of Dez yiver water varies
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throughout the vear and s uswally Jugher e the
winter md Jower i the sunnci Vabde 2 adicates the
analysis ol Deziver water throuzhon the vem 1967
The averaoe clectnear conductvies (FC S~ 10" far the
vear FOOT v ot nierambos per couneter, waith
A SAR G b S MRS Sl
water e e sodin hazd whnle O wate

;\i,lx'm_'.‘, it the €08
iplics predim i e S ove et lion s
prachced e b dappeh tor ol halinee, there
should be v prob b witls contimons tae ol Des
e o and M

catboriee wnd e honae

FIVET W gier for e P he som ol
o enceads thae

o, pliciie the suales e e calerory s b s e

Trestdud o cabvaate” s conicerned o8y The

patio Gl Cotos M wed the coneenisinons ot BO

v SO el wathi ate it and thos dre not
+

hazadon
Methods ot frrigation

(he Tairew tvpe svstems of drrigation, using
dunminum siphon abes ter apphving water, e
become stondard practive at Halt Tappeh phataton.
Generafby e well developed and guere wunistucton
Brigation turrows .8 mcters apant and 00 centy-
mctors deep e aeed s aad the nngaton irnentes 1S o
S0 hmes ar g vnesdependmg onthe slope ot the hewd
diteh Taav problem wale wrade and foaeth ot
furrows bove been ovctcome witl copenenee. m-
proved Lond Teveting, aad berter Setd Bavant,
Thicueh tamieg and coperwencs, both iratons aid
speivisons have develaped ool Lo anirorg
appaicat i ol weter dond s Jeveled waith nripation

Frroves fnd oncs Sope of 0025 percent o 003 per

cent depending on lenath of tunow,

Farm inahiaulie ircoioes and porrable devices
for unitorm distribateon of water e Hield (then
rentlts o

funcioning  and periormunees) e

foliows:

(1) Portabbs fmes for camvas chieeks (Figure
23 e wsed i s non head aapplyyditelies to e

the water sertace siphotic on e control the fow,

(20 Removable chicchs tabneated trane 200
fier ol barreds b e S e romosed tor havesting
operations and e placea s the head diel at

the e of the oo seasor,

£3) Do slopes where eoovon oceurs i the head

ditch, concreie chech-drop stiuctines with o steel

plate gate have been instilled (Figure -h. They work
very well however, they do o ereaste problems for

frvestg,

Chro At siphons, 3.0 and 7.5 centi-
meters oo dhameter, e used to convey water from
the head ditelr ¢higure 53 to the irmwation turrow, B
In cetnion p(:u‘liu‘ 1o &‘IHP{H\ crews of fwo to thiee
mer tooeach head diens Tao Liboaens an e head
constiact canvas checle e the el and install
siphonisslide e thasd i worlos ven the end of
Hhe tucows and aenab tocremove b o aphions as the

water approaches the cod ot e hinee
Amount of Water Used for Drrigation

The torad amenas o water pumped annualty s
over 200 milthon col merers from wloeh aboat 130
pithion cabr aerer s need ton presnoeation, gt
Cionand Teaching. Surar cane overs sensibve 1o high
sool o nie tereoos o Fenoneeier s mstalied e the
centuneters mdicated

viboen ap duree the ot

cane plots, o o deprh o s
that suthicieny waier s
sutinmes meirhe s o oo teseaen s did o eaeeed
.25 tmosphiere Phosehs the e o rensometers
firnihe o o wood cheel on e eaurements of
s the romnne ceasween sanpiing of sheath
mointire forop fowang) enes o fasly cood picture off
the montine stitus of the e plant and s g
relatively cood mcthod e settme intevals o iniga-

ton at Hart Tappeh.

Measturements of water How, by pamshal fhimes,
e nmber of stratencathy focated messom the Shush
and elevated Hatt Tappeh sorl wenies, show that an
average of LS centimetons of water per day is given
from approvmuiedy the toer o0 April unnl the Bast
totnd betore Tapvest

Anuriation experinent was conducted m field
S dirmg the menths of Moy o Geraber 1905 to
cvalwate the apphcations or 0 1 1S and 2
centimelers ob water per v freatiments were
replicared tour tnee aeal the wze of cach plot was
approxinuteh oneabind o hectares Duta viven i
Fables 3 and b b thn the eitect of madequate
wration was consaderables There wae T4 per ceat
more opowthoe 1S Lad centineters over 0.5
centime b oy per cont e prowth over the |

Senlaneter froainnais

Urtortunately most of the rain e Hatt Tappeh
Gills daring the winter months, when the growth of



cane s overy slows Prequent irmigations aie needed
during the period when weather o hot eroswth s fast
and the cate of cvapotiapspoation i fughest Based
onresults optained from shewth mosiie measaes
rents, ditierent belds may regane b 1R to 30
votnds duimy el provae wcren o cach round

200 e b o0 cnbve iy o awatter pes hectare 1

applicd. el o nverae o ghont SD000 cabe
meders ot owater e spphed per heckae anmually,
Consdermye the averiee vionl of saen por hectare o
boe 1200 tone abour 2070 fers ob water e applied
fo the drehds ron e predoction of one Lilogram of

rehied e

SOIES, pRAINAGE AND
LAND RECEAMATION

Soils

bwenerad theee soil series have been recog-
ntzed G Hard Tappels plintation, as shown by Figure

O, These we:

¢y The Shsh senes located at the northern
seetion of the plantation, vunning castward trom field
400 1o feld 122,

(2 The Ian
fictds ot the south, running casiveand from ticld 103
to 3 and to some extent 30903100 311 and 125,

(3) bields 1300 130 and 132 are flood plan
sotfs where oraeel can be fomnd two to three meters

below the eround suibace

Most o the sods of the Hutt Tappeh plantanion

e hreavy ownh low oreaine nutier content. [wo to
stxometers deepand ek of protde developmeni s A

mectiorcal onady s of sonl cmpless coteored o o

to S0 contanetens Jdepthe Trony et neld

presented i Table & and Lo that Shosh senes e

I

siley clav o and Chne leane wheseas the Hatt

Tappeh e are fonrrnet bt leameand the Hlood

phim soifs aie mosthy Toas

e oo neh o

ard dacl ot nncene s the perveabal iy o most o the
sotbs e the ploniation s low s Table o <hows the
hvdiauhe condncnniny amd the permeahihey of sever
al soil protile s the planteteon,

Althengh there we some nonsaline-nonatkali
soils in e plintation, o weat number ot the soil

Fapp:le sevies. comprsed of

vooontent bow o orpatie matter,

121

sumples ot the plintation are sahine, The electiical
conductivities ol the saturated extracts of a0 Loge

nember of soil smples e above e ange of the

tolerance of sware cane (Hable 7y,

Deternvnation of cations and amons i satue-
pated soth exitact b i Apol P90l from several
focations i hields 2o o 252 e aiven i Table N,
ihe depth of simples s appiosainatedy S centi-

et s,

There are also some salme-atbal spots present
in the plintation. Exchangeable bases: derermined on
simples taben at ditterent depths from several tields,
indicate the presence of alkali spots i the phntation
{Table 9y,

Drainage

Soil stnveys of FOSS mdicated the existence of
A owater table i the Shush sonls gt FS meters below
the sorl swtaee: also warer analvss <howed that the
water at this feveb and helov was sabiy, and tha

undesitable tor dontest or oogation supplies. The

high <t concentation of the soil and undersound
water e this area secms to bine the toltowing origins:

1y Parent matennds dueh o salt were aid
down in the bottom of ancient seas o early geological
ages andror were transported by water and deposited
in the e, Under weatherine of these materials,

soluble salts were formed m the place.

(2y Soluble salis were saisported Trom higher
wecations tothe Tower drosage e wheoe the water

evaporiated aua e sl acoumnbired.

(%) Iniztion ot pooily drained Tinds i the
past Tolowed by cvaporimon some the soil surface
and transpuation foom the plings cased the st 1o

be gecummnlated o the e

(-8 Transporation e some sl by dest stooms

and deposeion tothe aiea coaned e sadininy,

It secms that among the shove mentioned
Gactors, ingation s the past bad o il good share
i sadintzing the poods denned dower Tinds o this

ared.
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With the water requirement ol sugar cane being
relatively faree. continons trication under condi-
tons of hivh water wbles and salininn would al-
natelv cavese the e fo become virtuallv inproduc-
tves espeetdby ar e eftort was made to provide
driinage. Since salt pockets were visibie thioughouw
all the ear wath some exeeptions, ad smee the
waler tible was riang e te heasy simmer irmgation
af cane biebds o ws essental to consadey g extensive

tling and leachme proviam

Open dens, These wore Lt corsnicred o
means cb e the water table s becrase dvainage
ditehes are relvneiy cheap te constonet, patenlay
shere e of ree coanvie capnciy e teguined
Open dens were metalled i 090 me neld 106 0t
1500200 and 300 feier

depth, Thew dio

O P TR I T

spocie sed e L etens

Al

Wil oo sfope ol 0] perocent,

oo Do netersadesp s Hhe

dctirl s eacnn el e tabde v a0 S 0 0

meter me pndpemt Beween din el woe ey

Bedptal. Flovesver ditehe rogqune ol mamteniiee

o remone weeds cobbedh s and ol which b

lovghed o evcded o rbenss Anther deaehvantaee

of open dems il ares e cecup s and they e

hevore o dimeer and e omvenienes e Lnny opera-

Lions, o thewe veaaone G drane owere b

constiacted toa deprh e thiee to lo merers ombv s

main diasis o Loee capaciny s toocary ot the wate

Flowang out of dhe ties o e 7).

Maole drains. vicesperiment with mele drains in
1202 proved theor fo hie nisatistactons as g meins ol
undergronnd dvanaee. The dions collapsed i project

sotls,

Tile drains, I the suamer of 1963 the oresent
seatem ot anstathing tle drans, at approximately nwo
metens depthowos nituted Toaeas wheve complete
arowth tedures hod oceurired and which were subse-
quently wleds deached ana replinted. canes grew
beantitully . To wclect wrcmonable spacime beiw cen

the tile hes, the tormla S = 4P b7 .
(2). Where: @]

A7) s ueed

S = Spacing of the tile tines,
. . B e N,
P=Co-elticient of permeability . gallons/te/day

a = Distance rrom the average tile depth 1o
barrier stratum (Yeet),

b = Distance from draw-down cmve to barriel
stratum at the midpoint between the tile ines
(leet).

Q = Quantity of warer dischirged from one tife
line i gallons per day per toot of tile line,

/( sround surface

i&m-dm\'n
1 I\ %
b
21 Hi
L 4 r

\I mpermeable layer

Assumings

QO = 00372 mal/i/day or 10 per cent ol the water
applicd to the field. Depth of tle fine = 2.1 meters =
0.8 teel

a= 200 meters = 0.89 feet.,

h o= 32 meters = 103 feet, for a one-meter

draw-down,
P = 0.05 gal /103 dav s,

To obain o one-meter draw-down, S was
calentated at 1029 meters, Soothe initial spacing of
tile lines i Shush soils was selecred at 10O meters,
Sinee - takes ol experience as owell as trial and
crror to desien o sneeesstut drainage svstem (5), tiling
fcld 251 and field 1S, with o

spacing ot 100 and SO meters respectively, This way

wis instatled
o compare watar table fovels at the two tle line
Vo indicated
spacizg mmproved den-downs considerably, so o that

SPUCHILS Frowre N0 the SO-meter
e water tahle was Lept ai least one meter from the
aroand sorface duioie the summer, and dvopped to
betosw  two meters Lite o Aueast. Although draw-
down s mmprosed arter e at 100-merer spacing,
0.25 and 1.0

meter denmg the noeanion season and did nor tall 1o

the water wbie Hocoted between
the twoeneier devel unind fate o the season when
nrigation rods e stopped. One reason for this

Chhis vabae was snevested By Donnan (3 for sitty clas s and
may be apphicd 1o Shuch soil serres,
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discrepancy may have heen the seepage from the

adjacent irvgation  ditches: Consequently, an 8O-
meter spaciing has been seheduled Yor Shush soils
since 1900, This permts the diavwdown level o tull

below 175 meters ot lavest tine.

Tiles are made o firea clv e 0 centimeier s
fong, wnd are butred tosethion 1o form g continuous
buried pipe line within o T0cennmerar envelope of
gravel we o slope of 1.0 per cent. The jomis e not
sealed, and acraeh spacne of Taooo 32 anllimeters
perniits the entianee of water mio the nle fine, On
fines shorter dhan 200 meters ples wail - booeter ai
Y centoneiers are cpheved. When the tile Tine has
tobe domger e So0 i P nd J0centimetar
dinmeter ties we capbaods Fromes 0 and 10 <how

tvpical ite danaee eaatletion
Land Rechimation

At the st as mennoned betore sid maicated

m Table 7012 per cent of the plantation™s soils had
EC x 107 over 20 Ader approximateiy sis veirs ol
leaching wad vricaine. ahoiny was redueed in the
floed
URAEORTIN

Shush and plin sonls, which were eithe

artiticidly o deonned. However e sali

content  of Haoo Tappeh sodv rreremsed becanse
drainage was insutiterent 1o cope with the slope of
the Tand. Tl shiows that o proper deaaee svatent i

requived hetore any feachmg program s nntated.

Prelinmmury sivdios on ol sabineny honve shown
a marked reducoon e cane vield when electrical
conductviny of satmated exuact of the soil exceeds
three millimbos cnie Phe effect ot sulinity on vield off

sugar cane s shown by the following hgures:

FC 107 TNC T No. ol plots
2 1019 7
2145 920 0
3.1-4 230 8
4.1-5 (4.9 10
ERN 48.2 31

Earlier investigations in the Khuzestan (1)
indicated that suils of the area coukl be feached ond
the total soluble salts reduced from unsate to sate
fevels without any need tor dions b the water table
was below five merers, Doz oinver water. which has a
low SAR wvalue and o figh Ca 4+ My content (Table 2)

was  used for leaching purposes. Field 1300 wus

12

us

selected Yo the Jeashine stndies. No o drainage system
wi established tor this tield. The uaverage soil
conductivity tor the arew was BESS milhihosiom
and the prezometers nidicated noowates table.

A total ot TR0 centiociers of water, applied
NIRRT
milhoos i i the first

durme o perad o0 25 v cansed 1 (G

drop fam RS 1
eter o ol deptes Betore feachmewrowth tadure of
cune oceured i pornions ol this field whereas a very

fre crop s produced ares the Geld was feached.,

Cofortunatels o mentionad betoie, o great

wetority ob nelds s ihe plintation taye slow permea-
bihty and poor mternal diamage. Obvionhv s onder

stich conditons, feachime ot eveess sall was not

possible and. e aoresaln cstabhishinest of g moden

.

drammiee sostem v ey Pheretarcs as abo

imentoaed betore s open dine e enailed o field

1OG Carca 78 hectare-y a0 00 Sonr and Sog-meter

spacine sid ar LS nietor depile The aetoal wate
paced w150

table ot imdpow Betaeon G

meters was (O tobademeier depidi,
Complene iy e oF waters were made (o
deteannne the :«".‘HIHHJH;\ Petween the sah &‘L‘])U\'ilk‘kl

L drams. A total

by rrigation and that removed In
of Tov o000 w’
trom Joly to October 1902 and more than Tour times

ob water v apphied mo 10 rounds

as much saltwas feached ont oy was brouaho in by the

rrezation witer (abfe 10,

Another leachme experiment was instadled in
Feld TES B, Gaves B3 hectaresy, Tileswere placed at a
spacing of 100 metar, Approxinately 41O centi-
meters ob water was apphed mo IS0 dass Table 1]
shows w consaderable decrease i salt content in the
first meter of sl deprh,

Atter the abvve soecessn! experiments were
tenmmated, o fechu procrom s estabhished tor
the plantation o o whobeo v the hevmnig, the
critenion for leaching was baced cnan average FC x
LY 4 Asincreaes mviehdwere retlecied on leaching
excess st stundirds were vaised tooa average of 3.0
mmbios e Soal amples aie tben om0 o 50
althoneli the oal sovey s still

conducted omnoan stemeier omnd

centnnerers d
it chaneed tooa
-meter ol 0 the whny cordhimions e very
ditterent o the area and ot portions do ot reguire
feaching. To estmae the salony condition of the

freld under Jeaching withour any need for diving
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them. the effluent at the outlets ol tiles are sumpled
for analyses. continuously, When the averaee condue-
tiity ol the eftfuent water reaches three or less,
feaching i discontinued. Sodd samphing after deying
has shown that tie above method s relatively good
megsare o estimating the sahminy status of the soil,
cven though salt dittusion from o deprh beltow the le

lines into the tdes may oecur,

On e aversee g tabes aboat 300 centimelters
ol water and S0 dass o carrecet the salnity of Shush
sotls. while e rakes less water with an average of
about 25 davs tor corection of sadinity ot lood plain

soils,

AL present, over 4000 hectares of the planta-
tion have been tifed, and m exeess of 134 kilometers
of open drains and 470 alometers of tile lines have
been installed.

Since the start of the project m 1961, tremen-
dous improvement has been achieved. Yield of cane
has increased from 7700 10 12000 tons per hectare,
Much of this suecess st be attbated 1o the work
done i dramage and Lied reclamation as well s
infzasive rescarch e crop-logging ana soib-water-plant

relationships,
V. Refurences

I Dewan. Mo Lo and Mo Bordbar, 1961, A
summary ot the project on leaching experi-
ments i the Kawhbeh ared, Khuzestan, Tran, p.
2730 Salinity
Proceedine o the Tehan symposium, United
Nations  Educational. Scientife and Cultaral
Organization,

problems in the arid  zones,

‘v

k).

10.

Donnan. W. W.. G B, Bradshow, and [, F.
Blaney. 1954, Drainige investigation in Imper-
ich Valley. California (1941-51), USHA. Soil
Conservation Service e cooperation witic the
Fperial Treigation Disirict.

Donirm, W W, Handbhook of
anplicd hydranhies (196 (Section 390 p. 1-19),
C.o Vo Davis and Ko B Sorensen, Bdoo MeGraw-

Hill Book Company, New Yok,

Diaiaee. L

Ghrishiman, R May 19602, The Khazestan 3500

VTS 220,

Houston, €. L.
Calit. Expt. Sta. Extension Service Cireular
S04,

1967, Drainage ot irrigated lind.

Khuzestan Water and Power Authoriny. March
[903. A commemuarative hooklet,

Klute, A Taborrorny meastrement of hydraulic
conductivity o saturated soils Ins Methods of
soil analysis (1903) (po 210-221), Co AL Black,
Ed. ANmerican Socicty ol Agronomy, Ine.,
Pablisher. Madien, Wisconsin, USA.
Richards, .o A Bdo 19530 Divgnosis and
improvement of saline and alkali soils. UL S,
Dept. Agr. Handbook No. o0, 100 p.

Sund, K. AL 1970, Growing sugar cane in Tran
(In press).

Warne, Lo W.o Apiil 1967, Lectures in water
resources. Regent lecture sevies, University of
Calitornia, Davis.



Table 1: Climatoiogical Data for Central Weather Station

. Haft Tappeh Cane Sugar Proiect.

Daiis Daily yalv o
o - IR Datly Radiation #
0 Gt 1y
[196T-1969 Raintull nuN. temp. min. temp. Daily P cvapoiation ,
(1mm) () (e TR tnn Groabiom™ day)
!
Month Runge Ave e, Abs. Ave. Abs. \Ma Min. \ve Runoe Ao Rapge
AR i AIPTNEN
Jun. 4-2N3 =10 A AT, - ~ 1 “h S I 2N TR PR
N ' - - 1oy - o
_ Pt NI
TN TG,
1y IR 1o N S - _ =0 . L
Feh AR A 230 e ! 3.0 e > S oS oA s
- I i RS EIER
March e 3 = 8 3 s TR BN EY RSN TN
i N S
_ ! TOing- SN
Aprl N AN N2 NENEN FEREEN . J i~ I AR —~ o o N T
! : : A b2 " - » TP NN ITNRRE
.. _ ) . . {4 ot (-
My - 56 123 SANY SIARY [ 0 SN P [ N N R
i () e
Jtin 0 170 190 = R [l
June A ! + 9.0 3 N N R P = -
3 1) { P73 14 NS I2 [ {3.50 470 Gt s
164 [ARISIUR
Jul 0 0 ) I8 N " _— N P . L e
A AR AP 210 2000 |32 Sl 1381 SR 37531
1-4.90- o2 1-
Aug. a0 V) 176 RN N 17.6 9 12 f372 ALY B BT Sh VAV IS B E
: _ _ ) 183 S33.9.
Sept. () U A5 4 16.5 1.2 i1.s S0 83 SIS 7 NT SNt a7 .
74N G443
. .M =N 2 7 [ -~ - C N . ; - .
Oct. 3023 2.2 30.7 413 b7 0 sS4 13 o2 SUEN | ASNS Y 2906
Nov 13- 80 N2 $AL0 AN N 3 i { 3 +.20- A7
' . . h B NS 5.6 ) 5} EIRY N - \ K
0.0 3 o2 AN 207 INOS | ohaa s
: - - RS 2GR0,
Dec. 496 32K 250 o83 0.8 o0 01 ) 2 pas [ 2413 g

* Data is the average of 1961-08,



Table 2:

Water Analysis of Dez River. 1967.

¢

Concentration. meg/1

N:
Date ptt | ] sar | - T N ] T - [i::;“

Ca My RV K HCO, O, SO Ci !
Yanuary 15 7.7 .08 1.50 32N 3.03 P42 2.20 0.0+ 03 Nil 1.73 210 0.03
February 13 R2 0.7 1.80) 377 R 1.20 2ol (103 2.63 NiLo ZUS 2.30 (.03
March N 7.9 0.72 147 32.6 303 S 2.2 (.05 285 Nil ' 203 2.00 0.03
April 15 7.8 0.70 1.30 534 5.07 145 220 0.05 .00 Nit [ 2.00 0.02
May 15 7.8 0.62 1.37 315 303 116 204 0.04 2.80 Nil 1.72 1.50 0.02
hune 15 7.7 .58 1.60 30,9 250 116 213 0.04 255 Nil 1.54 1.75 (.01
July 15 0.55 1.28 313 .03 1.20 1.77 0.03 250 Nil 1.20 1.60 0.01
August 15 0.63 .60 248 271 1.48 220 0.04 2.70 Nil 1.70 1.90 0.02
September 13 - 0.62 1.30 30.3 3.19 144 2.04 0.04 3.00 Nil 1.70 1.70 0.04
October 15 3.0 0.62 1.20 20.4 2853 .52 1.83 0.04 2.80 Nil 1.60 1.75 0.02
November [3 7.9 0.63 1.00 251 3.27 148 i.01 0.04 2.05 Nii 2.09 1.60 0.02
December 15 8.2 0.04 1.40 321 3.11 144 2.17 0.03 2.80 Nil 1.84 1.99 0.01
Average 7.9 0.65 1.42 32.3 2.98 1.37 2.10 0.4 276 INil 1.77 1.57 0.02

9l



Table 3: LEffect of Amount of Water Applied for Irrigation

on Growth of Sugarcane (variety NCo 310)

cm H,0

NREINY

Average

Cane length (em)

per day per mntervals
(Davy) June 22 Aug. 2 Auy. 30 Oct. 17
: JoNG 4.7 f06 202 AR 207
] SUNO w1 o~ oz Y30 Jal
[ 1370 33 100 227 70 A0
N Is072 R, 103 230 ONa 32

Table 4: Effect of Amount of Water Applied for Irrigation on

Yield of Cane and Sugar.

. Per hectare
cm HL0 m’ 1,0 Average
per dav per b intervals
(Dvs) Tons net cane Tons pol Tons suga
' BITNG 147 164 15.50 12,40
| AN = IR 17.067 BN
I P30 S [42.5 19 153,53
2 IN072 0 14, 122 15.38
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Table 5: Mechanical Analysis of Some Project Soils,

Field Percent

& Series Texture
block Sand Silt Chlay
100 M Shush 2 50 28 Clay loam
HOs B, Shush 20 48 32 Clay loam
106 D Shush n 45 33 Silty clay foam
204 1 Shush 18 48 34 Silty cliy toam
250 A Shush 18 47 35 Silty clay foam
300 I Shush 20 50 30 Silty clay Toam
402 A Shush 19 52 29 Silty clay loam
125D Hatt Tappeh 34 47 19 Loam
3091, Haft Tappeh 31 49 20 L oam
403 B, Hatt Toppeh 3l 47 22 Loam
408 I Hatt Tappeh 40 39 21 Loam
413 B Hatft Tappeh 33 47 20 Loam
415 ¢ Hatt Tappeh 24 53 23 Silty clay
1o B Huft Tappeh 22 51 27 Silty clay
132°A Flood plain 36 48 16 Loam




Table 6: Permeability of Several 1ields at Different Depths.

129

Freld Hydradic
AY Depth conductivity Permeability *
block {cm) (cm/hr) class
14 B
Stat. No, AN 3.02 Modcerate
0 .35 Modermelv slow
’ S 3.7 Moderare
tOd (R Maodenarelv slow
PR
Sttt No 23 308 Moderare ]
30 008 Siow
7 -6 Moderare
100 (.95 Maderatels .\Iimv
YO 23 030 Maoderarelv rapid
) 1.26 Moderately slow
N 282 Moderate
: 100 4.80 Moderate
300 A 25 0.0 Very slow
) 30 0,538 Slow
i N 0.0 Very stow
; 1on 0.374 Slow
SO0 | 23 -1.065 Moderate
N S0 s Moderately slow
: 73 0.75 Moderately slow
) 100 3.75 \Moderate

* Classification from:

Methods ot soil analysis (7).
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Table 7: Salinity Status of Haft Tappeh Sugar Project Area*.

Suils

Perceni

FC 1ot LCN 10 = 2104 ECx 107 g
First smmpling (1903-63)
Shush 54 26 20
Hatt Tappeh 069 31 0
Flood piain 73 0 27
Whole pluntation 58 20 16
Last sampling (1969-70)
Shush 00 28 O
Haft Tappeh 53 47 0
Flood plain 100 0 0
Whole plantation Ob 30 4

*Waste arcas are not included.




Table 8:

lomie Determination in Saturated Extracts ol Soil

Samples from Fields 250, 251, and 252.

Sample medrt
No. EC o 10°
Cat? ST Na* K Heo, |osop |ocl
0 25 16.8 3.0 44 0.5 4.0 140 4.0
7 25 0.8 4.0 4.0 0.5 4.0 1.3 4.0
8 2.9 16.0 5.2 7.7 0.3 4.0 15,8 8.0
9 3.0 18.0 4.8 7.4 0.5 40 16.3 8.0
10 2.0 12.0 3.6 4.5 0.3 4.0 8.0 5.0
I 5.5 33.0 10.:4 9.9 0.8 4.0 3o 1160
12 5.7 352 10.4 10.7 0.6 4.0 247 | 220
13 5.7 328 10.0 15.8 0.4 4.0 2044 | 240
14 2.1 13.6 3.0 4.3 0.3 4.0 0.5 0.0
15 3.0 18.4 5.2 8.2 0.4 4.0 158 8.0
16 2.6 15.6 3.0 7.4 0.3 5.0 9.0 8.0
17 3.3 2024 5.6 0.5 0.4 4.0 240 4.0
18 3.9 20.4 6.8 8.0 0.6 5.0 204 6.0
19 6.7 40.0 1.2 20.7 1.4 4.0 0.0 | 26,0




o
(3]

Table 9: Exchangable Cations in Several Fields.

meq 100 ¢ soil

Deptl :
Hock ol 0 Hr
Che Ca Mg Na K

252 B 0- > 0.0 151 83 R .3 0. 8.0
5- 23 0.3 140 NS 3.8 I3 (.4 G2

15- 55 5.0 1Y JN AN [.3 0.3 10.9

55-100 5.5 0.2 10 5.2 i1 0.3 10,7

203 11 0- 5 2.0 141 0.1 6.0 0.8 0.0 5.0
5-23 5.0 4.1 3 8.8 (0.9 0.6 6.3

25- 55 7.0 8.5 9.0 7.3 1.5 0.7 N

55-100 10.0 16.5 3.8 7.3 4.0 0.0 282

Waste aren 0- 3 200.0 8.0 3.6 1.7 2.1 0.6 20.2
next to 5- 25 40.0 8.0 3N 2.3 1.9 04 220
300G 25- 55 18.0 7. RIK 2.3 1.8 0.4 20.5
55-10C 9.0 8.7 4.9 2.0 0.9 0.3 10,3

311 F 0- 5 1.2 12.6 b R G4 0.3 3.1
5- 25 0.7 1.3 N 2.2 04 0.2 33

2555 0.0 1.7 Y 2.0 (.6 0.3 5.1

55-100 0.6 11.7 0.8 1.2 0. 0.3 3.4




Table 10: Total Input and Discharged lons, Field 106

Tons
lon
Input Discharged
SO, 17.3 237.5
¢l 47.7 1158
HCO, 29.1 225
Cua 1.4 39.1
N 10.2 70.1
Mg 7.0 38.3
NO, 0.2 0.7
B 0.0 0.1
Total 1229 524.2

Table 11. Electrical Conductivity of Soil Saturated Extract,

Before and After Leaching, Field 118,

133

ke oxo10

Depth

(em) Betore Jeaching After leaching
0- 20 1.4 4.7
20- 40 5.3 3
40- 60 8.9 3.1
60- 80 8.0 >4
80-100 - 3.9
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Figure 2: Drawing of a Portable Metal Frame for Canvas Checks in Irrigation Head Ditches
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Figure 3: Drawing of Removable Checks for Irrigation Head Ditches, Fabricated
From QOil Barrels
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Figure 4:

Irrigation Head Ditches

Drawing of a Concrete Check-lirop Structure in
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Figure 5:

Drawing of Cross Section of a Head Ditch
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Figure 7: Drawing of Cross Section of a Typical Collector Drain
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Figure 8: Water Tables Before and After Tiling at 80 (Field 115 B, . above) and
_ 100 (Field 251 B . below) Meter Spacings (9).
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Figure 9:  Drawing of Cross Section of a Typical Drain Tile Installation
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Figure 10:

Plan of a Typical Tile Yrainage Instaliation
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PAKISTAN

IRRIGATION PRACTICES

IN EAST PAKISTAN

Aolad Hossain, B.E.C.E.M.|l.E. Pakistan’

INTRODUCTION

East Pakeston b o wea of abowt 33100
square nudes and o populaton ot more than 70
million. Onby aboat sne per cent s whan population
Thos tndcates the demant posinion of aeneudture m
the cconeiny ot the province. N vastomgonity ol
population depends entnely on agnicubiie Tor o

hving.

The provimee o detiewent me tood and has o
depend on the imporr of tood mrams rom West
Pakistinn and abroad . Awerage size of o b s oo
small to snpoort an aveaze tanuly of Tive 1o sy
members, Due to ok ot adeguate moation facilities,
agricuitbuegl parsur o wcnsomals conhimed to the wet
seasott, and oprinens wee ob Ld B ot been
possible. The craculiwa] populaton weiched down

by ety fowd ot e bl e naom oy

meager exedence Ney ciep e picane e ind
shnvition. Feedin of aie cver mereasing popuistion

frias thus become w presanig probiens,
PRESENT WATER USE

Avtrcultione e fat Palostar recenes s wate
regirenient manly trom two sourees, anmtall and
rvers, Comventional sivgation by daersion or punyp-

e of stitiee water o Lappimg stonndwad s stllin

SChiet Toameer Trocation, Goovernment of Lot Pakistan

s ntaney . Focd diversion for Hood  dirigation
throaete channels o old stream beds exists ona small
seales b the saline areas o the coastal belt embank-
ments have been and e bemne constracted 1o prevent
the meress of st water, and sloees fave been
constructed o conral drgmage. NV limred amoant of
izt bothe by inman Taibor and by small diesel
fons Bt piamps from adpacent cimmels and depres-
stotss s practised i thie boro (winter) paddy growing
dreas ob the Meghna depression and aor (depression)
areas ob Sulher distaers Mechanial pumping, al-
thoueh ~tnted o e sews agol i sl in the
expennental e Thus aenendiace me Bast Pakistan
ioahmest wholly dependdent on natural supplies of
Wttt nesdsr ona nagor seale has not yet

des ch t[\k‘k]

S vrepss vz e and qute, muost theretore
be wroven when water o natwrathy avallable i ade-
Quate qirants e ATheneh anmal contall s as Tagh as
SO ches Gacentiaied e the five monsoon
months aom fore thieegh Ocrober River overtlows
sencradly occm between ned-doly o and o mid-
Seprembers Thurotal water sapplies aie mple inthe

vy searon wed wadanhy deticient e the wainter,

T westarn part o e provinee s genenally dria

thar the caas nor cnl becanse of less ramdall but
alses hecase s hieber i elevaton and subject 1o
fess tloodime Daohe nearhieasten part of the prov-

mee. especidh an Syiher, Mymensingl and Comilla


http:IIIL';IL',.11

districts, the combination of heavy aintall, river
flooding and low clevation i the exiensive haor
(depression) arcas prohibits colivation i the rainy
NCASOTL

At present there we about 220 milhon acres
aviilable for cultnvaton w the proviee, ot which fess
than six oo aeres veeld two crops and ahout one
nillion vield tiree cropas Apare teom o sinallbacreage
of wnrigated sab Cwanteny crops and ahouwr .38
systenuitiennigation, double

actes now  under

Sropping s aed chosely b e mion oo,
NECESSITY OF IRRIGATION
hehiet that Fast ubostan does not

There s

Fequtte treation . o thet \ll:llll‘l;‘k‘ In o gredter

necessity. This s hardv e,

The fiznes below show comparative vields of

Cee I dTerenn cotuntries, i pounds per acie:

Western Lutope 4504
Japan 4324
Korea 3.047
Clina Tamwan RIS
Malava Stares 2375
lndia 1. 350
Fast Pukistan 13300 (aus)

1315 (amany

i oy be seen trom these figures that the vield
ol rice in Fast Pakistan is one of the lowest. What
might be the caees of such Tow production”

Fast Pakisten soil v overy terile so B oas s
content ot soil vutrent is concerned. Theretore, poaot
fevtility catinor be the cause oF low production. Total
caintalb vinies fvom 00 o P20 nches, with the average
Being SO OF this total quantiy abour =0 per cent
Gl durmg the five months from June 1o October,
Considering the Apri-to-October period . the cnntall
mothese seven months s abouat 94 per cent of the
total, The ot s clear that me the raba season from
November to Marelr the average vantall s about e
inches, whercas the imverage evaporation duine thew
months s more than 20 nches The vntall e this
pertod s inadequate tor the croprequieraents amd s

the main cause of fow producrion ot by crops,

The Kt crops e @iove m the momsoon
when the countiy gets abundant samtall which 1w

145

exceeds evaporation. Theretore, water can hardly be
the reason for fow production, Yet aos rice and jute
which grow on comparatively high Lind sufter from
diought, These crops and long stem anian paddy are
sown atter the middle ot May when the pre-monsoon
shower has fallen vo moisten the soil. 1t often
happers that sutticent ton does not $all m time for
prepatttion ol the Tands Sowine, therefore, iy very
fte with conseguent tesult ot possible submersion of
the yvoung planes by the rie of the water level, Also,
the voutye plant e ey sensitne o drovehit and at
this stage o droveln of 0 week o two may bhe
sutticient to cee totad loss Doaght ot planting tinme
Bias become practically an annnal oceurrence e Last

Pakistan,

Fhe vields o paddy Ductuate geathy and are
more Trequentiy below normal, Aus especially shows
great Muctoation and v more viske crop than aman.
Crop talure due o dronghn altr sowme seems to
ocenr more brequentdy han faduie caused by flood-
ing. Fven sinan cannotr beseganded as asate crop and
is liable to be damaeed by carly or Tate Tlooding as

wellus drought.

The e causes of Tow production are;
(1 Lack of water in dry seasan for ribi ¢rops,
(2) Drought atter sowing of aus and aman,

(3 Too caly lood and oo taa rise of water
fevel in eise of wnan paddy,

(-1 Late foods when anun padd, s already in
the genergine stge,

For timels sowang and to saleguard the plants
antd ey e satthicrenty high s irigation s essential.

BENEETTS OF IRRIGATION

Expermients have been condacted i vartous
arnicdinal reseavchstations i Fast Pakistan., to study
the eltect o neation oo vickds of detferent crops.,
Fhe resnlis are verny cnconragmg. T has been estab-

lished that:

(1 Wath the wid of angation, it s possible to
grow tasplanted aus which gives a much higher yield
{about 30 per cent more) thinn the broadeast variety,


http:li'llf,.CN
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especially when transplanting is done ewrly in the

SCason.,

(2) barly transplanting ot ans enables a second
crop to grow in the swme fiekd,
() Drrigation eliminates the harmiul ettects

ol droughts.

() Atrer o second paddy crop it s possible to
third
obtained from the same held o one vear,

grow o crop and thus three crops can he

(5) theh wutcteconsumeng, ngh-vickdmg, -

proved varieties of crops such as IRRI paddy, can be
Rrow,

{0)
ciablyv.

lrrgation alone increases  yields appre-

In receni vedrs systematic irrgation has been
introduced m some of the projectareas complered by
Fast Pukistan Warer and Power Development Author-
iy, Crop cutting expenmrents bave been made (o
determine the exna vield obtamed by hrigation.
Yields momomds per aere m F9on-09 tor some of the

primcipal cropone gven helows

GRK. Projecr |
Kushiti Unp ! Jubesell m [ oDt | Dacca-Denna
Phase | DB Teesta Dinapan D prmps Nanas andan)
;
- Non- | [r- Non- ltri- Noi - Nomn- h- Nom-
wated - wated 1 sted i vated T vated TR
cated gited sated wited mted
B. Aus ) 12 |2 2S5 13 2 I 17.7
T, Aus S0 It AN I~ ) 19 2375
Sugar cane SO0 400 800 200 325 330 400
Vegetables S0 30 ol N 50 100 60 us
B. Aman 25 14 25 12 20 1o 14
T, Aman 26 15 31 R 30 I8 33 33 255
Local Whew N 8 1o 20 [N 9 13
Mani Pak
Wheut 20 10 30 I35 24 13 20
Potato 150 80 44 200 50 107 62 85
Barlev 10 6 10 b 5 15 8
Tobacco 8 4 12 S N 3 10 5
Jute 13 12 13 7 17 12 15.2
Onion 40 40 75 30 a0 36 90

With arrigation facilities available, the growing
of IRRI has been possible in the project areas, Targe
areas were planted with TRRT as aus aman and howo
m all of the above project areas. The averase viclds
peracre are given helow,

Name of project Woviehd e mds aere ot IRRY

Aus Anun Joro
G st phase ta 30 o)
Buri Teesta 77
Tubewell 00 30 60
Low-litt pump 03 33 03
D-N-D 47 26 00

The higher vields as indicated in the above
' fes are the combined result of drvigation, use of
fertilizer, better seeds. pesticides and bever farming
methods, Fanlizer s one o the main factors
conttthuting to higher vields and its nse iy only

possible with snaarion,

POSSIBLENETHODS OF IRRIGATION
IN EAST PAKISTAN

O all the methods ot rrigation, gravity or flow
irnation and Nt amizaton are generally possible in



East Pukistan. This is muinly due to the extreme
Tatness and deltaic natwe ot the countrv. Sinall
storage reservairs are possible on o fimited seafe onh
in the small hill streams i the castern distocis ol
Svihet and Chittazong whicre the catchiment seas of
these streams e witlin Pakistan, With the depend-
able drvoweather tHow ot these streammes beine quite

st the scope of storaee sveny mnei banned.

Soomont oob the ey Powme thoeueh Fasl
Pakastan onemate froms Inde sy diveaons s
bomted oo the vvers whose waters canmnot be diverted
Py India for Bier oven ose wnd tooa few sners vy
Jpplt\.'l‘ll\h' \Ilwll.ls:,'«' wlone eatchmient e e
cntpedy peade bat Pabiaan The Teesta and the
Sangoo fail s the e catesor and the Matnouhun
i the Tattor catesony Tengation progecis ot the Teesta
already heen prepared by bast
Authonns

and the Saneco T
Pakoistan Worer anel Poveer Developrens

A plans o peepae o Matonslion projeat

Fatt oo projedts oy be chissed imto ()
pumping surface water bome nvers bedsy aors,
depressions, etes and (20 tappmie the uanderground

LOSCTV O,

l’nmpm:_' sUEEGCe waten from miater tnens poses
anwtevordable problepn Beciuse o the shiting
mture ol the bed and baoks as welt oy alting,
COTRTUCHION of permanent pumpme staions s sube
ject tothe problein. ot creson arad s Because of
these probienve pumpie ome e Brdhmaputia-
Jamuna and rhe Gooees s ditiendes The Guniges
KRobadale panip honse hae hees stationed on the
Ganges, by advanteee of the protecine wonkes
cottiucted by othe ribway tor the protecion ot the
Hardimge bodue Pyen thens alnmy on the miake b
become a probien and o hoge dmoant v Bome spent
every s toschediome to Leep the i e channel

SpLin

A namber ot sl prinpiee stationc hae been
estabinhed by Fast Palostar Water and Power Devel
opment  Authotdy oo dreans e the Jistoers o
Dmaypur, Rangpus, Bosie and Raphiado Fast Pabastan
Agricuiture Developient Corporstion albse rents
severds thowsand wndl Qesel-dieen mobile pumps ot
ONe o Twe anecs capadily o too the bamers ton

porsron o the woniter seaon

Pompmye atoands e 1 posable ondy through

tubewells. No wnvess o determme the groundwater
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potential of the provinee have been done. However,
the  bast Pakistan Water and Power Development
Authority has recently completed o tubewell project
iin the northwestern part ol the provinee where 377
tubewells have heen sunkand has planned to siek
anothier 1OVO rubewells in the distnicts of Rungpur
amd Dinagpur. ast Pakistan Apncoliare Development
Carporation has ol sunk o Liree number o3 tube-
wells for noeation ad wall contmue to sink maore in

Muture v,

IRRIGATION PROJECTIS COMPLLETED

Vecording tooate charter Fust Paboetan Water
and Power Development Authoriny will plan wid
consituct Love projects eosting more than Ry S0
itk andd stter completion b them over 1o the
Boeation Doectorate of the wovernment ot Bast
Pakstan tor operation and muneienancee. Some perti-
nent data concermng completed mngation projects
transterred o the hgation Drectorate are given

l)x‘[u\,\

Groundwater Development and
Pump frrigation Project m the Northern
Districts of Last Pakistan

Phe project consints of toun distinet parts:

(1 Tubewells: TEwas proposed to install 380
to-tmch dinmerer tabewells inand aroond Thakuwr-
o o igate 91200 seves Actualy 365 tubewells
with aood aqinter hanve been installed. Others have
been discarded due 1o Tow vields. o not constructed.
Ot these Sosorhnee are being used 1o supphy cooling
waler fos diesel power plant constiucted to supply
power tothe tabevell pumps and 302 tabewells have
been Tunded over o e Brogaton Daectorate fon
aperation and prnntenance. These tabewells with a

[O35 1o cusees (average

total rated  disclinee ot
diselrrge per tubewell abont thiee cusees) supply an

area o T8 qeres,

Durmg the agncubtaral vear 1968-09 (from
Marelo 196N 1o Februaiy 1909) the tollowing results

were achieved:

Comnund aica.inacres 70,925
Net kind aereage nngared 37,717

Net cropped acreage inigated 66,316
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This project produced the following additional
quantity ot food grains in addition to rabi crops:

1943 2238 mounds

Paddy
Wheuat

TEOTY2 mounds

2014235 mounds

(2) Sinty o electracally dinven dowHit
pumps: These pumps. el wili 15 cusees rated
discharge. will pump water trom ithe Karotova river
toarrigate 19200 geres The work on this parnt e the
project has vot been conpleteds So e 0 pamps.
focated moax statores e been mtatledy T
misston doies bave been bodt aond pamps connected
witl the power e Canabs e beens comstiucted.
Canal B and arossdiamage works e ver o be
constructed. The project sopot ser ready 1o supply -
e wster to the felds

{3 Povor plant and Gansmibsion fine: A
power station il evenn o1 200 Edowa cachy dieset
engine-diven anits has been buint 1o

seneating
stpply power e the tabewells and o0 electicaliy
dvven fow Bt pumpss Tinsameston lines have also
been built and ol the tabewetic wnd fow I pumps

connected.

(- Faeht hundied diesel diven Tow -t pemps
ol one 1o iwo cusees capaetty placed thronghout the
districts of Dinmpur. Bovra and Rapshadn: These
pumps were desiened to e To 00 acres, Dunmg
the agricuwtial vear T9os-0 the position of i,

scheme wire as foliows:

District  Nocofdiesel  Nocot pumps Noo ot pumps
fow Bre pumping installed worked

Stations Max. Min.

Dinaipur i w7 102 72
Rangpu v 133 68 ad
Bogra 10 82 42 34
Rajshahi 20 I82 83 o9
Total 89 394 205 209

AL the anstalled pumps did nor work s because
Birmers were not nchned toouse wation water and
because of o meclimeal breakdown of pumps, which

had to be removed tor repans,

The tollowmg vesudts were achieved durig the

agricultural vear 190x-09,

District: Command area, Netlandarea Net cropped
inacres arcairrigared
in acres

irrigated
inacres

Dinajpur 200017 3720 7.105
Rangpur 104424 1.0VS 1,300
Bogra +.350 F.o29 2509
Rajshahi 0817 2045 4442

Towl 42208 11093 15470

Dacca-Demra-Narvavanganj (D-N-D) Project

Fxtomared cost: Ry 229 milhon

This v a0 pilot progect Tor tHood protection,
dianmage and tlaod control i a deeply ricoded e,

[he D-5-D project s Deared e the southeast
subimh ot Daces cits This project commuands an area
of IS SIacesof lindot which 13 000 ave cuttivable.,
The projecr s swronnded by fom rsess the Takhyva,
Buneanea, Baln cnd Dhobar Lhat Hitorically these
rivens have tlooded evers vear mmdating the project

arca todepth of nve 1o 13 1eet,

[he project aren s divided tno two purts: Area
Pl Neea b
and radroad embankoanent and contams 10100 acres

Vica boas o tiangde enclosed by voad

of aable Tind. Area s outside the embankments
anteh contams 4 200 acres of arahle Lind.,

Flood protecnion 1o Area 1, eftected by the
cohankments wronnd ot and dhsnage ad rigation
by toar asid tHow propedler tvpe pumps of rated
capacity of 12N cubie teet per second cach, Area I is
unprotected  from Hoodse but urigation water s
supphed by the abosve pumps.

The project has a twotold objectne:

Ch tnoodaction of pew and Ingh vielding
vasters crops througl Hood protection, dianage and

well teminatad nnation i Area

() Producton of diftferent crops in winter
with the help ob vigation water onhy i Area 11,

Duning tae ayncultinal vear 1908-69, the fol-

fowing resufts were obtaned.

Net commnd aeas moacres 13,000
Net lind acreage nrgated 7933

Net cropped acreage irigated 12,788



The project has contributed the  following
quantity of food grains i addition to abi crops:

SRS ASO mounds
435 mounds

Paddy
Wheut

SNNO2S moands

Buri Teesta Project (Teesta Sub-project)

Estiniated cost: Ry 0.0 ndlior.

Due to the long conshuct.on period estinuted
to be requited tor the conplenion of Teesta barrage
project towas decuded o casinet the Bon-leesta o
Teestu sub-project e aoch ooway i this would
wlimatehy tem wath e Feest baneee niam project,
The object of thin ~vh-project 1o 1ot Limers
the vse ot drnsation waier, Vi oy oqonsong
sedsanan i ton project s e div weather discliaee
toonly sutficiei o ngate about 300 aeres 1 the
bt season. The project comssts eb o buree weros,
the Bup-Teesta vivers o wpill chimmmed of the Teesty
rver to divert e How thivooeh e canal svstem, The
NI

yopect Was slarted Prame bt vewr tae
proj : \

following results were vheomed:
Command  wea, moacres 33000
(ORS00I seisoi only )
Net fand aercage nngated 2,720

Net cropped acreage ingated 2720

During the tiest v, wngation was contined
mostly 1o rice. The projeat has contributed an
additional 22509 moand o paddy disting the year.

Ganges-kobadak Project.,
Kushtia Unit. Phase |

The Ganees-Robadale poject o the tinst Large

scalenmgation development o the provinee, It

provides for puinpie of water brom the Ganges rive

Al

below the Thndmee bodee o nneation of 1.2
miltion aeres e the distnets of Kishn and Jessore,
The fast ot of the project, kbnown as the Kushtia
pnil, his o net cortand area of 330,000 geres. The

second unit s the Jewone nmt.

The project nictudes an muake canal trons the
Ganges. a steam power phaint of S 500 Kilowatts (o
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run the pumps. two piping plants and o canal
system. The pumping plants consist ol a battery of 12
medinm size pumps ol 120 cubic Teet per second each
and three big puinps cach with 1300 cubic feet per
second capaciy. The 12 sall pumps were instali = a
tew years back and e now supply e water to L
project areas hisstdlanon o the taee big pumps has
recently bean complered wnd the pumps have jusl

been pui e operation

Keedvine net ot rhe progect has been divided in
Peoplieses. Phico e Blely o be completed shortly.
Phase Horondb aeder constiucton and will require

\'U{ll‘-it' ol veans oy JHHI'TL'HHH

Mthoveh Phoso 1ot the lushtn unt has not
ver been tully complered. the project has been under
opetation Tor o number o vears and irnigation was

st ted o few vears bk

Durmy the past vene the following results have

been achicved

Commuandnea, mcres 116000
Ned hind acresee wngated 38 34

Net cropped acreage brigated 02 882

The projec Bas connibuied  the following

additional uantiry of tood grains during the vear:

Paddy FLIS5 305 mds.
Wheat 20,073 myds.

[otal 131408 mds.

Estimated cost of G. K. Kushtia Unit Phase

1o Rs 225 millon,

DIFFICULTIES EXPERIENCED IN
INTYRODUCING IRRIGATION
Lveny mmganion project needs a0 considerable
period of development. Farmers must be taught the
e of nrgation water dlong with the use of fertilizer,

berter sead plant pratection and betrer furming,

Fyen e d evonss where no crop can be
drown without prigetion, favmers e shy i the use
of water bt Pabostan s o tropecal and hunad
countiy o where crops have been stown for centuries
withowt neation water bogaton here is supple-
mental, As ucho the noduction of wngation is a
formidable tasic We e seen canals towmge full and
water not utthzed. as no tarmer comes torwad 1o

take water. We have talked 1o the farmers to aseertain
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the reason tor thew not taking water. Brietly, a few of

the reasons are listed below:

(1) Superstition. Farmers have o false belied
that waier connny onr thicugh the pump as welbh os
underground water contmme some elemenis inurions
Lo Ccrops.

o Adleness. linsanon

needs hard Tabor
mitial leveling of Lind . use of herter Linne methods,
use of dertihzer, cren wheh the Gormers are not

willing to endenake.

{31 False contentment. Dependmy upon God,
Farmers renman content with whztever they eot from

then Dad with conventional seveuliural methods,

¢h Lavge holdiogs speciaih o tnbeveell i,
where the holdmes e Jree and codtvation i
cenerally dove thiough wine-croppers the cwners e
not aterested y douable o tiple croppmg heeause
diey aet encueli prodace even with one ciop anden
exinbie condinoe,

(3 Ignormree. A nighion s new o the
Provinee. naancts e refustant o use water becitse

ab thewgnoree of the Know-how,

(0) Poverty. doo el vood resulis from irvige:-
tion, bettec v methods shoald be apolied along
with good ~eed ternitizer and pesticides, which they

cannot atford,

{7 Adverse propaganda. Adverse propaganda
wa nude against the nrieation projedts. stating that
hge caxes would be feviea o the water is used Trom

cianals.

(51 Aatagonism towird project. Vst e ol
fids were aequined tor constraction of canals and
other structmes, Farmerowere deprived o then tand.,
which reneaned Gdlow tor o feng tione. Thas nade

them antagonnte toward sueh prajects

Under
tace temwendons odds i the intoduction of nga-

the cocunstanees we had o intndh

HOn AN tnga o exiension seivice wis openad
FOOE with o view to b home 1o the farmers, the
uptadate hindigs ot avncudtwal cvperinents o
reseiarch. edocate them about ithe practicabiiny
these tindugs i thenr owa Lieds . by lectares as well
as demonstrative: methods, persiade them o apply

thiv knowicdge on theis own tarms, and above all,
help thenyim the actuat Beld work at the tine of their

adoptionsof new practices,
EXTENSION WORK

To help develop the projects tor a successiul
wngated avccuime, extenston methods were torlow-

cd iy oatlined hedow

Ganzes-Kobodale Project was the fust project
where waier okl beoninie mvadable to the firmer's
plot tor arisbea e o denonstoion block was
vtated Sod oo nncadon experunental tarm was
started e the demonsaation Mock covening appros-
ninte v SO0 aoress s were anvited io see the
resttbly o nsted agaenlone with better farming
pracoves Here thiey were nomed imorelaving water
fron the canads thiouah the freld end olot channeds to
tne dands. The o CTop demonstinhien . Way on
transplavied amao vee which was Tatherto ik nown
to the Birmers of the project eas Atier one seasan’s
demonsietion e thi Mock . scatiered demonstiation
plotwere set up tinoagl ont the project miet, while
ol course the nuin denonstianion block contined
and the Lomec were bronght there o wateh and
fearn the prethode ang the resulon ot nneation, The
demanstration: plob weie stited on tarmers” own
s with a soarantee a7 there was aloss, the loss
would be made good barncase on profa 0 would

befony to the Limers,

Vo trrmmg center e also establishied near thi
demorstiation block where both fomers and the
Prebd wonkees were trained i nensated aencultare and
other veinted salect~ Fheory conrses and practical
traming were voven at the demonstration block. it was
felt i thar e thar s sonn e the farmens hnew how
o row new crops aneder nneated conditions they
waonld  progressieels beosven tionmg we program

Buildime and diversiticatm o crope,

A number of varal centars were established at
Lev pomts pear the coneentiated villaee areas and
conertny o con natsd of approvimately two to thiee
Showsand aores s Yo expericneed siad tamed extension
overseer was placed e churee o cach of these rura!
centters, Fhese nmad centery were called Chashi
(Farmersy Clubs 7 Teading and enthusiastic Gormers
corstitated oocormttee 1o conduct the atfairs of the

Chashis clabss These chubs provided recreational facili-



ties tor the farmers after the dav’s work and in the
process of recreation the extension overseer chalked
out the seasonal progean of aspping and expluoned
the suitability of the program for the commund o fis
Jurisdictrons He presented anderstandable echinical
data 1o the e Fach season the farmers know
plot by plot then prossamn ot cropping. Inihie process
ol thes cropping proccs the reguenients of feri-
Zrscmraheeient of peoterdes eteoowere alvo tahen
sto coteadenation. VG one e nowas tedt thar the
tme L between one crop and e tollowine crop wae
too sl tor Lond oo by e nons means,
Ancmproved plov s thiererore deveas b e fimes
more etberent e the mdieenons plow o o ueed
Dyvothe formrers Tiictors were aboo made vnbable on
aovental hosen These Chostn clubs wonbed g nenve
conters For the Tocal communn vohere e additon to
the veercationad Facibiie ol the probileme retared o
aricutture were diecd and deciennn ed ar o
solitton o the arew o the comnd co o Chushn cluh
there waes alwn o sl demortration conter watl
onproved calial paactices s ne s crapss daon ma-
chineny s eood weeds wnd ertilizer I many cases the
seed ol vanious Linds o vegetables were provided
through the vontes o o free sl fom the CARE

orgunization,

One ot the major problems in the G KL project
wis the excavation o the required field channels,
becaise the farmers were reluctant o dig these
chanmels. Seeondinely he Fast Pabistan Water ol
Power Development Nuthony aereed oo dig .77
ficld channels i Phase LThe Td requned tor the

canals and duehies wos donated by the Bmers,

This system o extermaon work contnoed tor
period of approsimareh tive vens, and approsa-
nuteiv otk per cent of dhe areas conld be covered m

G KL oproject Phase Ehy nooeaiion i tns perrod
. : |

Latelv ar Bias been telr tha sucl methods, vie
demonstiations, audiovisnal propaanda, cres one
results slowly aid feave many nagor dificalties, The
farmer’s holdings momost ot the progects e not only
small but also the pareels of Lund e saattered. amd o
developmen

implement oo apncuttneal

progeam
credit wind marhetmy tradines we needed . To meet

this important preilens tial cooperatives e been

introduced wnd fanmer - oncouraeed o onm prnnan
coaparatives at the vidlaee level This prmary sociery
consists o 30 to 40 members A namber of prinery

coaperatives Torm a central cooperative association at
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the thana level. This central couperative horrows
money tor eredit purpose mainly from the Provineial
Central Cooperative banks and fends out money 1o
the primany cooperatives, from which the farmers
horrow the money requned tor ther purpose. Nor-
mallvoai feast SO per cent of the Toans from the
prinary socteties ave gven o ind such as fertilizers,
secedsimplements, eres The cash Touan s never more
than 20 per cent. Fhas toancis repavable immediarely
atter the havest of dhe seasonal crop for which the
fodie s mades By ciees storage Bacilities have
becn provided sothat Larter can store then produce
alter the harvest when the maker poce s low and
hold ool vhe mwhet poces e o the desived
levell This stoned produce wers s w secmnity for the
foan issued 1o the tanmer The members of cach
prmary societs also have 1o make weekly thrist
deposits the mmm mount bemye SO parsa. which
aectnlate to e ceds

Phis sysiem o cooperative extension work was
fust modaced i 1905 1m0 the tabewell project in
Chakogaon, Almost 700 per cent ol the area has

heen covered by icngation o the last o years.

TRAINING OF FARMIERS

From each ot the prinary societies, 4 manager
andamode] tarmer iy selected by the society to come
torthe Thana trining center every week. The munager
aels tiumine e the proceduies off cooperative activi-
tes while the model tarmer s trained i agricultural
works: Traners e ethier appomied or borrowed
from vanions nationat budding departments of the
aovernment at the thana and the sub<divaonal level.
The manager and ihe o ol fainer wet taveling
alloscance and dindy allow e to mieet then expenses,
Phe model fmers o back 1o then vidluoes, grow
desired crops usie the methods onven o them and
tam other focal Goomers. Fhe manaeer wih his
tradning organizes the cooperanives, collects the thilt
tlx'pv\wll\. NERNEITNEE the foans ctes The extension
averseer with bis dnerarehy of tianed ofticers super-
vises the activities of the manager and the model
tarmer i such tield operations s Lind fevelmg, land
preparation, diemme o nekd and plot channels,
rotation of nnzaton. appheation ol fervilizer, pest

conttol measires, ele.

There v o Central Coordination cormmitiee
consisting of WAPD A ofticials, oificers of Agricul-
tural Development Corporation, Agricultural Devel-
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opment  Bank  of Pakistan and Cooperative and
Animal Hosbandry Departments of the sovernment
headed by the depury commissioner of the listrict.
This comnuttee meets every torenight at the project
level to salve batrienechs 1o ethicient development of

wngated agncultare mothe project,
APPLICATION OF WATER

At present cnhv e methods are being follow-
ed o application of ngaton water, vizo Hlooding,
and nidge wnd Nierows nicthod. Flooding is the most
common method of nrition becanse the major crop
s transploneed nees both e the summer and the

WIRTOT SCasols,

The ridee wad tooow ancthod s sometimes
used, but mostlv tor vegetables, e the rabn season,
especiadly tor ol aonnd-nae and othier vege-

tubles.

BOOKING O IRRIGATION WATER

Under the exmting act, bast Pakistan Lrrigation
{hmposition of Water Rate) Ordinanee 19030 wate
rate assessment. not exceedine TO percent of the grosy
mcreased benetits aecruing to the owners of the Lnd
as aoresult of supplving ingation water, can be
reatized from the owners. Toomake the water e
assessment. bookime of nrivaton water both cropwise

and plotwise 1 eseenal,

A number of il records wy maintined in
this connection. Jhie “Penmanent Faeld Book fo
Chakbandi™ and “Plonwise Triieation Registers”™ e
the two il records 1o be natained for booking
rigation water A chalo o bock o part of a block
whose aren tulls within the command of one outlet
fised i the conad tor deliverime warer. The Perpunent
Field Book o Chubbandy consisis o two parts, vizs
(1) Chakbandi map <howing the plots of Tind
withing and a chak thar can be imgated alene with
the clussitication of the ind gecording o s pro-
ductivity . Lind - elevanon. soib fernluy et and
(2} A hist ol those plotsowith areas name of owner,
address. and the class o Land, This mtomuton s
entered in the recister kpown as the “Permuanent

Field Book for Chakbandy,”

In the plotwie mrigation register one page ol

the register s allotied 1o one plot and the dates of

irrigation are recorded therein cropwise, While re-
cording the tist irigation, the sienature of the
ownceroceupier i wKen oy o proot that drrigation
water s been supplied o the plot ot Lind.

ASSESSMENT OF WATER RATL

For the purpose of assessment each chak s
divided into three assessment cireles, depending on
the classiticaton of Jands. Assessment civele T s
compised ab st classy Lwdss Cicle 11 o1 second
class landscand soron A assesment s hased on gross
ncrease o vaield. Crop cutting has 1o be done both
for pre-urigtion and - post-inrivation periods, The
results are comprled e a register boown as the
“Crop-cuttie Register.” Crop cutting v generally
dote in o few ploetom every assessment enele and an
average s deteneceds Where sach cop cutting 1o
determine the prenvieation viclds s ot posaible in
the area ot comnund, aop cuttime s canied out on

stlar Tands ourade the anmated e,

The anmual benetit i caleulaed and entered in
the “Reaster of Annuat Benetn” The acr provides
that indetermining the henetic motermis of money
value, 1O veuwrs” average price of crops should be
tuken, otormution on the marker price ol crops is
collected from the Directorate of Agricudtural Mar-
Ketmg. under the government.

Atter il the mformation noted shove iy avail-
ables it iy compled i the " Awessment Register” and
preliminary assessmieni vates aie caleulated. Prelimi-
mary assessmient notiees e then served on the
heneticiaries and objections are invited. Alter hearing
the objections Hhnat assessment s made. Demand
notices are then ssued on the beneficiaries on the

basis of ol assessment.

The water rates under the present act do not
even cover the operation amd mamntenanee charges, no
such annual costs as replicement reserve, amortiza-
ton, interest, etes All frmers do not take water
cven though thew Lainds are sitwated within the area of
command. The covernment s, aecordmgly . consider-
ing amendment of the aets making provision of three
Hat vates. depending on the classificarion of fands, to
realize the cost of aperation and maintenance for the
next five voasonrespective of whether o Gomer takes
water or not. After that pernod of Tive vears, total
annual costs. mcluding amotization and  interest,

saould be reatized.
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LOCAL TERMS AND ABBREVIATIONS

(1) Acre: 4840 square yards = 0.40468 hee-
tare.
Aman: A rice

(2) Aman Broadcast or B.

broadceast in March-April and harvesied in November.

() Aman Transplanted or T. Aman. A kind of
rice transplanted in Avgust and harvested in Novem-
ber-December.

() Aus: A Kind of rice generally broadceast or
transplanted in March-April and harvested in July-
August. When transplanted icis called transplanted Aus
or T. Aus and when broadeast it s called broadeast
Ausor B, Aus,

(5) Beel: Shallow depression

10) Boro rice: A winter rice, tansplanted in
December-January and harvested in April.

(7) EPADC: East Pakistan Agricultural Devel-
opment Corporation,

(8) EPWAPDA: Last [Pakistan Water and

Power Development Authority.
() Haor: Deep depression.

(10y Kharif crops: Crops grown in summer
and monsoon, including rice, jute. ete.

(1) Maund: £2.280 pounds.

(12) Rabi crops: Crops grown in winter from
November e March, including mustard, pulses,
wheat, barley, potato, tobacco. brinjal, chilli, onion,

garlic, vegetables, ete

(13) Rupees: Re = S0.21
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A MODIFIED CONCEPT OF THE CONSUMPTIVE

USE OF WATER

IN CASE OF RICE

by

Ch. Mohammad Hussain®

Water is the limiting factor in the expansion of
irrigated agriculture. Knowledge of consumptive use
and irrigation water requirements is necessary so that
only optimum requirements are supplied and any
wastage avoided. The determination of consumptive
use and irrigation water requirements involves consid-
eration ot water supply. both surface and under-
gronnd, as well as those of the management and
general cconomies ol irrigation projects.

The accurate determination of consumptive use
requirements of creps and its mtelligent use is of
utmost importance 1 the formulation and implemen-
tation of irrigation projects. The consumptive use
requirements for some crops as in the case of rice
may be quite different at the same plice, when
determined under different water 1table conditions,
irrigation  and practices. As such the
consumptive use co-ctficient "K* derived according to

dgrononne

the emperical formula, conunonly in use, will give
misleading estiniates of the consumptive use require-
ments of the same crop at some other place having
different water table conditions and agronomic prac-
tices.

Lysimeter studies give a good approximation of
the consumptive use requitements and seepage losses

*Director, Land Reclamation, (Punjab),

- case of dry crops. while the field studies using
tanks are suitable for wer crops like rice under high
witer table conditions, The results arrived at from the
vartous experiments by ditferent methods in both
wangs of Pakistan are discussed here.

REVIEW OF PREVIOUS DATA

Lying as it is in an arid to semi-arid arca, West
Pukistan will always have a greater demand for water
than available supplies. With limited water supplics
and growing demands, a careful inventory must be
made 1o assure its best possible use. Faced with this
sitwation, wreat strides have been made in the past to
arrve at some firm statisties of the water require-
ments of plants on scientific lines. Systematic studies
accordingly were undertaken by the Directorate of
Land Reckimation at Lahore in spectally constructed
lvsimeters with varions crops in 1947, At 10.5 feet
deep water table the consumptive use requirement of
ree was worked out to he 43,18 inches (1), Results
are based on the average data of 10 years, 1947 to
1937, The growing period of the rice was 105 days
{ 3.5 monthy),

To compare these results with those at Amla
Laperimental Station in East Pakistan on the Aman
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ariety of rice having a growing period of 104 days,
ahimost equal to the wrowing period of some ol the
rice varieties ol West Pakistan, the two sets of datg
were comidered. The cansumptive use at Amb was
estimated as 3708 mches (2). The varation m the
results from the two areas sy be loeely due 1o the
dufference ok water tible conditions and sas
metereological facrers s hvidany . an tempenadure,
wind movement, soby radinon and day Jeneth Wesg

Pukistan lies berween 247 and 377 north lacnade and
ol and 7o cast dongitude. whereas Fast Palosi
lies between 21

and 20" novth Tatiiode and SsU

927 et longin Vevordmele oowas dearded o
conduct some oo evpermends i West Pakistin o
the consumptne we of e by elinnmatine the
dissimilar faetors as B s pessidle. One of the factons
mvoived o these siadios was the wates tables he
experment bt Palieaan were uider hieh wate
table conditions whereas mothe osneier sadies
Wost Pakostan the water tobic was 1O Teet i
around sudaces Teewdentalh, hish waner tabile condr
Lioas s exsbie oAb by pomented Stanon alo
prevaied af Chalanrsad Expenmental Staon of the
Duwectorate or Fand Rechimainon e Weat Pakistan,
Fhe water wabbe e b stton dme the anowang

period of nee vaed berween one gnd two feci o

the wrourd surface. more o ess sinnla o that ol

Ambe Staton. Cliakanwalr Experimental Staton lies

ty 0

at 327 porth kitade and TR 07 cant longnide,
whereas Amla bspermental Station caraated ar 24

north Litrade and S0 cast lonantude

LAYOUT OF THE ENPERIMENT AT
CHARKANWALL EXPERIMENTAL STATION

The favour parter of the expenment conduet -
ed at Chakamwalr Expernmental Station was sanan 1o
Viala Bxpenmental Stanon

tandkes Bt with bottom, and halt

the one conducted
Twelve metat
without bottoms, were used tor ihe expernment. The
fength ol cach tank was SO centmeicos and the
digmeter So centimeter Thewe tanbes were ned 1o
a depth of o contmierars, deaving o i b 1o
centimeters above ground Tevel These 12 metal tinks
tepresent theee aeplications cach consstimy of fowm
treatments as follows

Treatment Diescription

A Transphmted vice i tank with hottom
13 No rice m tank with bottom
¢ Transplanted vice in tank without bottom

D No tice in tank without bottom

In tank A with bottom and tank C withow
hottom tour hills of vice with five seedbings per hill
were transplanted. The spacing between the hills was
nme mehes. Toocreate tiae niee Geld conditions the
cipty space aronind all sides ot the embedded tnks
wis abvo transplnted with ees The Bivout anange-

ment s shown in Appendi 1.

Atter fanspiantimy ot nee the water fevelin the
Ciths was ased o s conmmetens above the sl
dirtace Dl readimes were tihen at s o Feeny
oty sanultinceousdy wirth the obsenvations the
an raned oo

water fevel o the 1anks wan

centtimeters ahonve the ol sitace Toomgintam the

dectinaeyob the waier fevel o plaste seade was

attached sl shee ran o1 etk above soal surtiace
av st e and abo anndication needle was set
with the np esaothe o centnmvions trom the soil
i bace s v bt o PEOCIPR Lo Was cotmnted
tosmand water apphed to the coopl Phe pantall was
recorded Trome ot wanee mstalled close o the

expernnental dred,
Method of Computation

Gee (Basmatn was tansplanted on the 7th
Avgrst 199 and water measiements started from
nextmotnmy at S conn Addimion ot water was continued
bl the ISt Octeber 1969 Trmgations were then
discontmued and the plints utihzed the remaining
monsture available i the soil profiles The crop was
Anally fagvested on 15t November 1969, 1gnoring
the Lt 18 das s wduch were used in diving of the
seeds and the plinrs, the effective drnigation season
tmay be riker oy 7th August 1969 1o 31st October
FOOt (860 davsy The results compiled, theretore,
pertim to this period. A proforma was devised to
record danly the amount of water added, any rainfall
recenved. and mocase of exeessive precipitation any
water tihen ot and the total or net water added to
the ~onl protife uinder experimentation,

fhe amount of water fost by evaporation and

tinspiretion can be caleulated directly as below:

Transpiration: Reading from tank A minus
readimg bom tank B OA-BY o reading from tank C
muus readimg trom tunk B (C-D).

Evaporation: Reading from wnk B or reading
trom ok A plus reading from tank D minus reading
from tank C(A D -C).



It has been observed, however, that the two seis
of data. both m case of anspivation and evaporation,
are guite cose oo cach other. However, unde
pracuical condittons e s grownom Pelds where there
are no bottonis at sl Tnview ot this the second set of
datas vieccreadimy of ik C ennus ik DL has been
ulnp{u!.

Sunthith o cae of evaperation . antesd of
tebong the duect data from tonk B the Qoo aroved
by adding readmes of ek Bora A and sabiracting

et of C has bheer taken oo conmaderatnon
RESULTS AND DISCUSSION

The term “Consomprne Use™ s detimed s thie
total water tenspeed dod evaporated iom a given

area of vegettion toraoun e divided by the mea.

Table 1:

Month & Duate Transpivation

(o T
August
7th to 10th 0.20
Hth to 20th 0.92
2Istto 3t 3.33
Monthly Towl: 4,45
September
Ist to 10th 6.03
I1th to 20th 0.18
218t to 30th 0.15
Monthiy Total: 18.36
October
Ist to 10th 583
1ith to 18th 7.72
19th 1o 311 -
Monthly Total: 13.55

Total: 36,36 ¢m

14.31 inches
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The Diwvision of hrrigation or the U.S. Depart-
ment ot Agriculture and  the National Resources
Plinnmg Board. however detined consumptive use as

follows ( 3).

CComsumptive use s the sum ot the volume ol
water ised by the vegetative growth ol a given
dred e transpication o bualdmy phat tissues
ad that evaporated from adiacent soil, snow or
mtercepted  preapitaiion on e area anoany
specitied times Teoniay be expressed inaere-
inches per aere tdepth i wchesy or aere-teet

peracee tdepthon teeiy

Fhe resalis of tanspization and evaporation,
the sum tord of whneh imdicate the consumptive use
for the entie rowth period of the crop, are given in

Table 1 below:

Consumptive Use of Water by Rice

Fyvaporation Consumptive use

Cmi(k) Cm(E+T)
0.40 0.00
298 3.90
6.48 9.81
986 14.31
8.75 14.78
8.08 14.26

10.31 16 16

27.14 45.50

11.57 17.40
8.99 16.71

20.56 34.21

S7.506 ¢m 9392 ¢em

22.06 inches 36.97 inches
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The results of seepage average 5,38 centimeters
(2.12 inches) only. The consumptive use of water by
rice comes to 3097 inches. These results compare
favorably with the data arrived at Amila wlhiere it was
cileudated s 37.08 inches. Although nwo stations are
not stuated exactly the sume fatitude, ver these
represent similar water table conditions,

CO-RLLATION OF CONSUMPTIVI:
USE DATA WITH CONSUMPTIVE
USE I'ACTOR (K)

Usider Chalamwal mcteieological conditions,
the consumptive use factor has also been derived by
the use of the BlanevCriddle formula commonly i

use.
Mathematically this is expressed as under:
U= KF

Table 2:

where U = Consumptive use of crop in inches for a
given time period,

= Sum of the monthly consumptive
factors for the period

(Sumof the products ot mean monthly
temperature and monthly percentage
of annual day time hours).

K = Consumptive use co-efficient fur the given
crop for the growth period determined
empirically from field research

The monthly and seasonal values of co-efficient
(K) as deternined are given in Table 2 below:

Showing Consumptive Use and Co-efficient

Values (K) as Derived by Blaney Criddie Formalz

Month & Dute Transpiration Evaparation

CmT) Cmih)
August
Tih to 10th 0.20 0.40
11th to 26th 0.92 208
218t to 3st 3.33 6.48
Monthly Total 4.45 9.86
September
Isi to 10th 6.03 8.75
IHth to 20th 6.18 8.08
218t to 30th 6.15 10.31
Monthly Total 18.36 27.14
October
Ist to 10th 583 11.57
Ftth to 18th 7.72 8.99
FOth to 3lst - —
Monthily Total 13.53 20.50

Total: 26.36¢cm S7.36¢cm
or or

14.31 inches

22,66 inches

TxP
_100 = F K=U/F

Consutaptive use

E+T=U
0.60 7.88 0.07
3.90 7.74 0.50
9.81 7.91 1.24
14.31 23.53 0.60
Average
14.78 0.93 2.14
14.26 691 2.06
16.46 7.02 2.34
45.50 20.81 2.18
Average
17.40 6.51 2.67
16.71 11.98 1.36
3421 18.49 2.01
Average

93.92 em Average K

ar
36.97 inches 1.60



The data indicate that the seasonal co-efticient
(KY of the Basmati variety of rice with So davsas its
irrigation period comes to e compared o S8 at
Amla Expermmental Staton Fast Pakoctan, whinch iy
similar.
VARIATION IN CONSUMPTIVE USI:
REQUIREMENTS AT DIFIFERENT
WATER TABLLES

Inanother et of expenmments at the Dieetoraie

of Land Rechimztion Falores niee was siowan in 1968

Table 3:
At Ditferent Water Tables
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in Iysimeters at water tables of five feet, seven feet
and e teet. The bvsimeters have been provided with
arrangements  for o measurimg the angstion water,
aceretion or depletion occaring @t the sub-soil water
fevel and for recording the nataad precipitation. The

data tor ditterent water tables are given in Fable 3,

Showing Consumptive Use Data of Rice

Warer wble  inganon Precipititions Totalapplication Aceretion to Consumptive K
depth watertable use
{(Feet) {Inchies) (lnches) (Inchus) (Inches) (Inches)
t9osN
5 34.0 11.60 43.00 1357 2003 0.7
7 320 11.00 43.00 2347 20,03 0.7
9 RIVEY] 11.60 ST.60 AN A6 2304 (.8

In Isimeters warer was apphed according 1o
solh moisture conditions and crop sympioms and the
irfigations reported are. theretore, somewhat Jditrer-
ent from those normalhy practiced by cultovators
the fields. Uinder field conditions in ligh water table
areas or in cirers where sowing of tice s done atre
thorough “puddiing” focullv catled haddu™
there is more evaporation. In the “Kaddu™ swstem of
cultivation the seed hed s prepared by plowing and
planting the Lind m stmding warer, T this way tined
soil particles settle below the plow sole depth, and
the percolation fosses are veduced. During the wriga-
tion period the water 1 constanthy kept standing o
the soit surfice. 1 the vsimeter studies the wiies
table is maintined at w desned depth under free
drainage conditions. Fhe irrigation witer does not
necessarily stand at the surtace all the vrae during the

growing period of the crop. Tosses due ao evaporation

Table 4: Showing the Transpiration Losses at

Different Water Tables

Water tuble  Total application Accretion to

ol water water table

(FFeet) (Inches) (Inches)
N 45.00 2557
7 43.060) 2347
9 51.60 840

i()llSlllll})li\'C Lse

are more under high water table condition and the
“haddu™ system of cultvatnion where the soil suface
s kept covered with water. Under deep water table

and tree drainage conditions the losses due o

eviporation become somewhat less. Otherwise the

sater dost thiough seepage under free drainage
condimons i cse of wer crops like riee correspond-
mely increases. The data presented above indicate
that appioximately 32 per cent o the surface
appheation has been {ost through seepage in lyvsimeter
studies, compared 1o 5.5 per cent in such seepage
losses under high water able conditions at Chakan-
walt Expernnental Station, The actual water tran-
spied through the plant should, however, practically
renvin the same under any svster ol caltivation and
water table conditions. This is illustrated in Table 4

befow:

Water transpired
through plants

Total [vaporation
fromy free

wiater surtace
(Inches)

(Inches) (Inches)

20.03 7.24 12.79
20.03 713 12,90
2304 9.20 15.8%



160

In the tible above the water Jost through
eviporation his been ectmuted on the INpe s
that it was equal © the actual evaporation tronn an
adjacent eviporaion pan. By dedvctmg these evapors
ation losses the traspration losses are eshinated o
be T3Ss mehos mthe ameter where the wane

table was mamiamed or omine teet depth These

compute Gaociin cwath dhie tanspoation loses o

FLAT mches o detenmead o Chuliwad anddes bigh

watei table con hinone,
The consumptive e co-elhicent tor viee under

deep water tibic Gnne teen) and iee diainage
conditions warks ont o be 08 compaed 1L Lo
under a high water able condimon ar Chakanwah

Experimental Stnon. b bordy Gises the constmptnge

Table 5:

use s based on evaporation and transpiration Josses in
aecordance witl the accepted coneept, which how-
Cver s opae e guesiion ueder these circamstances, '™
both caes iy shown above the tnspnaiion losses are
practically the same bat these s great varniation in the
evaneration, viz,, 2206 anches wnow high water table
condiion and approxaately 926 1 deep water table
ard tree denniee conditions, b the Tater case there
areother Josses o 1o seepase which could have
added to eviporation Tosses

b another stady st Laliore G e was observed
thit the evapotianspuation amd the consemptive use
cosetticrent vaned swaith vanving water table although
the snrtace apphcation and nrieation paictices we the

e Hhe resaivo e reproduced e Table 5 below:

Showine Lyvapoiranspiration at Ditferent
Water Tables by Keeping the Wates

Constanthy Standing During Growing Period

Watertable  Rasdtall  Suilace nnvaton

Fotad niegtion

Percolation  Evapo-transpiration K

(teet) (inches) (tnches) (inches) (inches) (inches)
| } .73 95 00 7 30,34 67.07 23
N 1.73 9303 S0 3051 60,29 2.05

The obvious reason for the low consumptive
use in case of deep warer table s much percolation
and comparatively fess ovaporation foss,

For caleudatmg the water reqrirements, the
Josses due 1o evaporanon and porcolation sbounld be
considered i aceordanee with the prevailge wae
table. soth condinons and ather agronomic practices,
needed 1o aneatam

However o muach e b1

cviporaton Josses bronn o bree water surface and the
seepage Jossess i relation to the Water sequiteiients

at ditferent plices wath varvng water 1ables,
SUMAMARY

Unbihe dry cropss the comammpine e of wates
mecise ob nees when worked out andes Ingh weter
table condiiionin with worer condantly standing o
the soil wurfeee vives gente dittarent resalrs i
ander fres dunnaee and deep water table conditon,
The quantity on vater wetually aponed . liowever s
he approsanmtely the sames Tnothe Former cane the
fosses due to evaporstiion e yreater thonon she L

case. wheremn theie are more seepuse Tosses whach are

not accounted tor in accordance with the prevailing
consumptive use concept. This has been demon-
strated inthe expenment conducted in the Director-
ate of Land Reclamation, Tahore (West Pakistan)., As
schy this iy regoite modification o avoid any

coltttover skl teues.
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TURKEY

THE FINANCIAL PROBLEMS OF ONMN-THE-FARM OPERATIONS

IN SEYHAN

IRRIGATION PROJECT STAGE-I|

Ethem Ozsoy’

SYNOPSIS

Irrigation projects are developed i two stees
in Turkey. The first stage is planning and construe-
tion, accomplished by the General Duectonate of
State Hydraulic Works (DS and the second stege
on-the-farm operation, accomplished by the General
Directorate ot Farm Frigation s Soil Conservation

(TOPRAKSUN and by the finmers,

Generally. the first stage and the fiest part o
the second stage we well dones But the Fist pary of
the second stage onty taith done. With even o sinall
difference betwer - ahe guabty of the two stages
eptimuny henefits cannot be obtained wid some pants
of the investment may be invam, Tt s o challenee o
find the financial resources to fmplement an nngaton
project, und especndlv o so tor sinadl farmers o

project area.

In this paper the financial problems aod proge-

dures in a certain mrigation project arca are discussed,
INTRODUCTION

The Sevhan Trngation project, fed by Sevhan
river water, is designed 1o brigate an arca o 150,000

*Deputy Chairman, Desien and Construction Departiment
of DSI, Ankara, Turkey.

hectares in the Adana plaing which is between Berdan
and Cevlan rivers in the southern part ol Turkey.
Stiage 1 has 50000 hectires of irrigable land, out of
the total TRO,000 hectares, and these 56,000 hectares
were almost completely drrigated in 1968,

Caleulations show that the average cost (adjust-
ed 1o present day prices) per hectare of the Seyhan
brovgation: project will total 13500 T oe 51,500 per
frectse tnine T equals one dollar). OF this cost, an
average of 2500 TH o S220 per hectare isrequired for
on-the-iirm improvements. TOPRAKSU at present
sttbsidizes the farmer to the extent of 1,250 TL or
STLO per hectare through the use of its equipment for
leveimg and drainage operations, in accordance with
s principle o cost=sharing. Thus, the farmer s
F.25G0 T or SHIO per
hectare mothe improvements on his land, while the
government  covers the balinee of 12250 TL or
S1.390 per hectare. The government’s share in the

required  toinvest only

project is about Of percent and the farmer’s invest-
ment is only nine pereent of the total cost. It Stage |
of the Sey i project is taken alone the farmer's
mvestment is only about seven pereent.

The tarmer’s reluctance or inability o finance
his share o on-the-favm improvements was o major
stumbling hlock in the implementation of the project.



IC resulted in the state’s investment either lying idle
or being used in o manner Gikelv to Larm the land
There is certainly wo justification for keeping idle or
misusing @3 pereent of the total investment for even
one year, while swaiting o mere seven pereent in

farmer participation,

CREDIT PACECHTTES: APPLICATION
PRINCIPLES AND PROBLEMS

To solve the problem oo was necessny to find
Fiancial vesources For the frmers, Farm eredits e
granted by the ZIRANT
BANKASE o covernment aveney, responsible 1o the

aetivaltual bank.

Ministry ol Commeree. Thice branches of the bunk

located in Adana, Tarss and RKavatus process the

loans to mdividwd e aad foead conperaines oy

the whole Adana plain, meluding the project e,

The aenculturad bank exeends shorr, mediom
and Jong-terin credivy 1o Larmers, Foans dor onethe-
tarm developuent tor Lod feveling nrisston and
drainage taedvies tdesivnated as FOPRARSE Lans ]
into the Latter catevors. Tiee tvpes of louns are

apphicd by the bank:

(I Conventional foans, The Banb laow (1937,
atticle 1022 spectticadly mentions long-term loans fo
irigation development. o this case, extension ottices
of the Ministiy of Awriculiure in the provinees and
towns develop Joun projects and the bank finances
sticeessiul

them. This method oo

because  of

(UIH[W(W\W}

mcomplete oan projects. Generally
offices ol the exterson services e oo busy and

they are not spectdisty e this Lield.

{2) TOPRAKSU founs, These Toans have been
gianted since 1960 tor abe execution of works in
accordance with plins prepared by TOPRAKSE on
behalt of the individual appheant. Credit is granted o
five percent mterest for a penod of ap to 20y caps,
with the understanding that onthetann improve-
ments. cropping pateres, fertdizer applications and
methods of cultivanon will be ander the supervision
of TOPRARSU. The bk has Lnee tinanend 1o
sources for this type of credu, Bui i the beaninmg
only a tew loans were actaadlv apphed Tor by tanmers,
This was probably due 1o the fomers natanal
disinclinavon o bewm the cost of onethedan -
provements. Furthermore - ahe e ot which thew

loans were disbursed was very slow: ciedits granied
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within Stage | total 706,000 T or $73,500 for 2]
Farmers’ SSS heetares of fand i the First five years,
from 1961 10 1965, T was difficnlt to find guarantors
acceptuble to the bank, especiatly for small farmers.
The situation o the second five veuwrs, fron 1966 to
June 16, 19700 was better, with credits granted
within the Stige tarea amounting 1o 7,760,000 TL or
S862.000 for 293 tarmers,

(3) Supervised credits These loans depend on
mter-mimsteral project agreements, This is a com-
plete project method approach, Tt has been in
opetation sinee 1900 pilot areas. e s not only an
nrigation loan, bui includes soil conservation, land
cotsolidaiton, . machinery, hivestock  devel-
apmient. farm buikding construction, ete, The bunk
noweemplovs 176 agricultmal technicians ar 203
branches in the country 1or this program. These
techniciins prepare Gnm and work plans and super-
vise the implemenation of thie plan and atilization of

credit.

A TOPRAKSU Joan project in the supervised
credit sysiem becomes o purt of the farm and work
plans. 1t may also contain work plans developed by
other related  to agriculture. The bank
decided to expand the sapervised credit system for

Stuge Turea in 1970,

agencies

RELATION BLETWIEEEN COOPLRATIVES
AND CRED!IT AGENCIES

On-the-farm development requires the coopera-
tion o farmers with TOPRAKSU. At this stage,
associations, cooperatives cnd other groups play an
important role between government agencies and in-
mdmvidual Lrmers. They eliminate many problems
created when workimg with individuats. However, the
covperative approach has not vet been developed as
succestul svstent in Twkey s I Stage 1 oarea Joans
452000 TH or S48.000 were
nkwde i 1908 and T9CY o 17 fanmers with 235 hee-
Gires Land . aepresenting cight TOPRAKSU coopera-

amotidme toahoat

rves

PRESENT CREDIT APPLICATION
FORM IN STAGE T AREA

The establishment and Tunctions of a coordina-
ted extension serviee for Stage 1 area were explained


http:Clot11S1lgR.IV
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in the previous NESA seminws, The agniculiural bank
and the extension senvice cooperitively undertook
comprehensive action (o teitate fmancing. They
reached agreement on pavinent and wranged tor every
Frmer whoe o adeguane seeuntes wirlion the poojed
ared oo recene OO0 FLor STHO i cash and Dug 11
or STO0 o merchandise tor evay hectme he culn
vates. To auabe sure that the nioney and mterals
world really bewell wpent and not wasted, the loan
was divided antos towr stages o e wow th period:
Chy One o wo months betore sowing: (20 atter
germmations (31 attes the Tnst nngaton: G owo

or three weeks Fetore haivesting,

The four torme used tor this are shown on the

following pages.

FEwas necessany to canvinee the fiaomers o go
mro- ths prowany and sepay the debt atter the crop
harvest. A specal techimcn veom the bank and the
forenuam s the vilieee would chieh to see that at cach
stape the sequaed operations had been pertormed
satisbactonlys thon they wounld signw veport 1o thiy
ctivet and the money tor the next agncudtural stage
wis eranted. This ssten ensures the perforiance of

all necessary operations e the mostetticrent fashion,

[ the propect wea dunng the 1909 seison,
founs smonntmy too S 190000 T o SS57 000 were
nide to 192 fanmers with bt hecties of laind, OF

this 2729000 71 o S303.000 was Joaned as cash,
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Credit Report — |

VILLAGE
FARMER'S FIRST AND LAST NAME: ONI OF TWO
MONTHS BEFORE
SOWING
SIZE O THI: FIELD OWNER  BENT PARTNER  TOTAL

CRCP

FOREMAN'S NAMI

THE KIND OF : : - .
: 1AL ! i
AGRICULTURAL ACTIVITY CONDITION OF THE AGRICULTURAL ACTIVITIES
DEEP PLOWING GOOD MID LOW
FERTILIZATION (.()()l)l [.LOW NEVER DONE
SEED BED PREPARATION GOOD MID NEVER DONE
APPLICATION OF INSECTICIDLE GOOD L OW NEVIER DONE
CONDITION FOR SEEDING GOOD MID NOT GOOD
RECOMMENDED CREDIT
SUBIJLECT AMOUNT TL

SIGNATURL
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Credit Report — [I

VILLAGE
FARMER'S FIRST AND LAST NAME:
FARMER'S FATHER NAML: AFTER
GERMINATION
FOREMAN'S NAMI:
STAND CONDITION GOOD MID LOW
T : NOT
WEED CONTROL GOOD SAT.X
SAT.
INSECT CONTROL, GOOD SAT. NOT
SAT.
PREPARATION FOR DONE: NOT DONE
IRRIGATION
PREPARATION OF DONE NOT DONE
FERTILIZER
LAND PREPARATION GOOD SAT. NOT
L SAT.
RECOMMENDED CREDIT
SUBIECT AMOUNT TL.
SIGNATURE

XSAT. = SATISFACTORY
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Credit Report — I

VILLAGE
FARMER'S FIRST AND LAST NAMI;
FARMER'S FATHER NAME AFTER
FIRST
] ] , IRRIGATION
FOREMAN'S NAME
FIRSY IRRIGATION GOOD SAT. NOT SAT.
PLANT PROTLECTION . e ,
ADPY. APPLICATION SAT. NOT SATISFACTORY
B.USEGA OF FERT. . ) R )
CHEM. TIMING SAT. NOT SATISFACTORY
S
HARNVEST CONDITION GooD SAT. NOT SAT.
WLED CONTROL GOOD SAT. NOT SAT.
- N TR VERY 1 NOT
GENERAL CONDITION PELECT AT [i
PERFECT . SAT. AT
OF THE FIELD GOOD SAT.
RECOMMENDED CREDIT
SUBILCT AMOUNT TL

SIGNATURE
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Credit Report — IV

VILLAGE

FARMER'S FIRST AND LAST NAME:

FARMER'S FATHER NAME

TWO OR THREE
WEEKS BEFORE

FORLEMAN'S NAME

THE HARVEST

SATISFACTORY
1 2 3 4

NOT SATISFACTORY
1 2 3 4 S

IRRIGATION
NUMBER OF IRRIGATION

PLANT PROTECTION
NUMBER OF SPRAYING

CULTIVATION
NUMBER OF CULTIVATION

[ ]

PREPARATION BEFORIE
HARVIESTING

WELL PREPARED

NOT PREPARED

GENERAL CONDITION

PERFECT GOOD

SAT. NOT
SAT.

RECOMMENDLED CREDIT

SUBIECT AMOUNT TL

SIGNATURE
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CHAPTER VI

Irrigation Institutions - Farm Relationships

AFGHARISTAN

IRRIGATION INSTITUTIONS AND
WATER MANAGEMENT ASPECTS

by
Ahmad Farid Issaq’

ABSTRACT

This paper deals with the water resources of
Afghanistan, their present use and future uses. After
describing the special physical features of the coun-
try, its meteorslozical and hydrological aspects, the
paper gives details of water resources in the three
main drainage arcas. Jt describes in the latter pert the
customary systems ol water management in the old
irrigatic:. systems and also gives an idea of what the
country proposes to do for water management and
water legislation in the future.

PHYSICAL CHARACTLERISTICS

Afghanistan is a land-locked country situated in
central  Asia at the junction of the Himalayas,
Kunlun, Hindu Kush and Pamir mountains, The
Hindu Kush, a compound mountain system, is the
country’s main climate tactor and lndscape hound-
ary. This range crosses the country from northeast to
southwest and reaches heights of 6,000 meters in the
northeast. The total area ol the conntry is 645 000

Director Generad, Water Management project. Ministry
of Agriculture and Irrigation, Kabul, Afghanistan,

The author wishues to express appreciation to Mr, M, A,
Rahman, Project Manager, Water Management project of the
United Nations, tor his critical review of this paper.

square kifometers. The area above 5000-meter eleva-
tion is only about two percent; from 5000 to
3.000-meter elevation is six  percent; 3,000 to
1.000-meter  elevation is 59 percent, and below
1.000-meter clevation is 33 percent. (Sce Figure 1)
Precipitation varies trom 100 to 700 millimeters.
Precipitations isobars are shown in Figure 1. The
country is divided into 28 provinces, cach headed by
a governor, Precipitation is highest in Southern Salang
and lowest in Kandahar. See Figure 2. Usually
precipitation above 4,000-meter elevation is mostly in
the form of snow: 4600 to 1,500-meter elevation is
sometimes snow and sometimes rain. depending on
the season. Below 1,500 ineters it is argely rain,

The country can be divided into three muia
drainage basins: (1) arcas and rivers draining into
Amu; (2) areas and rivers draining into the Indus
and (3) areas and rivers draining into the southern
and southwestern Seistan deserts and salt lakes. See
Figure 3. There is un adequate covering of river
gaugimg stations, as shown in Figure 3.

AGRICULTURAL AND
IRRIGATION ASPECTS

Afghanistan is an agricultural country. Agricul-
ture is based on irrigated tarming. though livestock
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breeding tincluding kavakul tor pelts) is also well
deveioped. Figure -4 shows generally the areus covered
by deserts, river nvigation, Kares, diy Licming areas.,
ete. Figure 5 shows disgramatically the distribution
af drrigated areas by vanous means such as canls,
springs. Karezes teadled chanats in frany o wells, It
abo shows divtribution of Bind under various cate-
gorres such a0 pastures torests andd sovo areas, The
digeram also shovs distribution of sown land under
various crops such as wheats badevs cres The main
crop s wheat, About hall of this s reted . and Lalf
is by dry femimgs fn 1967 the Ministiy o Agriculture
and Trrigation undertook wcensus of fand in Alghanis-
tan. Preliminary data o this work wie given in Fable

N

One ot the maun tashs o the Third Five-Year
planin Atehanistan is the realization of an wmbitious
progrant in the development of irdeated farming, 1 is
plinned to achieve the tollowing targets of produc-
nons wheat, 2 mdllion tonss e, 00 million tons:
cotton, O miditon tons. sagar beets 019 million
tons, Toincrense vield meoother crops file barley,
matze. citras tobaceo s eten the sovernment also plans
o constiact o number o water tesouree development
works tor betrer utihzation ol iy most valuable and

natural resoutee. swater,

Figure 6 gives detatle of the existing and future
works.

The muajor part of Atghanistan is mountainous
and unsuited Tor crop cultivation. The potential
cultivable area v estimared 1o be 14 million hecetares
{22 per ocent o the Tand mrcar. OF dins, only 5.3
mitlion hectares s presenth under foagation. Due o
the Tack of proper tacihitios and want ol proper watet

N

management. orhy 28 pelhon hectares s drrigated

A

every year, OF dhis, about 1.2 nidfion hectares is m

wheat, Another Tob millon hecrae- 10 unda wheat
by iy Bond tarnnmgs O the iroezied weas more than
95 percent s under canadse kirezes and we s owned
by the fandowners. These works e operated and
muintained by othe landowners wnd farmers in
cooperative nunner, althongh their societies e no
registered and there wie no laws o bvliews governing
their actions, Water reenlation, sharing the cost o
operation and mamtenance, is done inoa colfective
manner by the farmers. This i in secordance with
Islamic Lew (Shara) and vadition.

WATLER RULES AND LAWS

The basic ruies tor water distribution between
the water users have been outlined in the Sharaiat.
Some of the principles in the water usage laws are
handed  down from generation to generation and
are more o fess identical inall provinees of” Afghanis-
tan. During the flood period the farmers and Lind-
owners receive a constant How ol water, During the
low water period. there s strict adherence to turn
svatems between nrigntion svstems. villages, individ-
wal Farms and holdines,

Local admimistrators helped by “mirabs’ super-
vise the distsibution of warer and the repair and
matntenanee of the drrigaton svstems, There s a
permanent supeivisor (handbany ot the headwork of
an Irrigation system ononan canals and he is paid by
the Lindowners whose Lind s watered by the given
svsten o canal, Hheie s anotber supervisor (mardi-

car) at the head or cach muain distitbhuarony,

Water s disoributed among the water courses in
proportios oo the aree of Lind 1o bedrngated on g
time basts, Speaiad supervisons tsatehi) regulate the
time during which water is delivered to u village and
they wre also paid by the lindowners. Sequence of
irrigation  thiough  water rottion s very  strictly
adhered 1o, All the population is involved in o aning
canals, For want o carth digging and moving machin-
ery. this work is dotie by hand.

[t should be stated that lepal adoption and
coordination ot Moslenr laws (sharat) on water
atilization s ot high importence in Atghanistan at

present.

Laws on water utilization run as tol-
fows: i i charee o dead (virging Tands.”
S s withadvaw the Tind and hand this Tand
to another person.”™ Shariat kiws are distinguaished for
their adaprability. For example. “water is not i
subject tor safe and purchase and cannot be used for
paving debts.” But oo the other and. it there is no
and in possession ot the owner o water, in this case
"man has the right to purclise Lind which does not
have witer on account of the debtor's property. and
sell together with water i order to obtain means for

coverig the debts.



All disputes over water should be settled on the
basis of the amount of land possessed by the parties,
because the major principle of the Shariat is “the
right of Tand tor water.”™ The Shariat says “the basis
for water distirbation is the area of arable Tind™ and
“the tand belongs ro a man who has ineated i

Following are interesting detals on distributicon
and utilization ot water in the recions of Kares
irrigation in castorn Alghanistan: Water for brrigation
is taken strictly byotarn from the Karez, durng each
day assigned to evary wvilhiee and the hours deter-
mined for every Tvmer. Inothe Pashitoon region the
day when water is given is aalled “kolha™™ This 1y
divided into tou

Shaneobs™ o Sixchours cach, which
in turn divide into selTOES hoursy and turther into
smaller irngation time units, In provinees where Dari
is spoken the uigation pertod of 2248 hours iy calbled
“shab-i-stuz.” divided into four charabs™ sy hours
cach). “Charaks”

houwrs each) and Khords (20 to 23 jmimutes each).

are subdivided into Tpan”T (13

The ustal order of distribotion and utilization
of water tor dnigation isoas follows: it the karer
belongs to a big Lkindlord who grants his land on tease
to farmers. he establishes the sequence ol watering
among the farmers and he determines the amoont of
water for their use wecording to the area of plots and
sown crops. The amount of water varies from g
shab-i-rie o Kolba 1o several Khords o1 sels. Wrothe
Karez is the propenty of o ctoap of Girmers o stcl
sequence ol water utilivation between the tarmers is
ddhered toobecause cach has equal vights inrespect to
the kares, o tirmer chooses to relinguish his shaie
ol water or 1o pass owatermy tarn, he has the neht o
sell his poroon o anether toaier, The Lindd inigated
from karezes or springs. even when other conditions
are stnilars abwavs vovalued higher than the Tund of
river irrigation. because karezes and springs during the
whole vem Tave more or less stable supplies of wuter.
Especially is this ~o o e castarn regions of
Afghanistan. where dae o comtant waier supply 1
possibile to ver vwo juvesin aoven and to cultivate
valuable crops which have tong vecetutive periods
stich av sugar cane, cottons citons planes, eic, Smiall
fand owners having two to Tive sels each asualhy
cultivate their Iind jointdy m oorder to reduce Labo
expenses. When such o joint svstem o fund culn-
vation is emploved the harvest is divided acecordimy to
the number of sels.
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Besides the water charges which are paid to the
owner ol the canal in proportion to ihe number of
sels and Khiords taken by o Giomer. the tariners are
bound to keep the trrigation canal in good order and
(o clean it and 1o protect the bunke.

Presently Atalinistan is thinking of coditying
custonuay ws and enacting lepislation in order to
have better contol. The need for these faws is
becoming moie and more apparent as water is put to
more and moere consumptive use. A dedt bill on
water seeihitton is bewg prepmed. The dratt bill has

the tollowing chupters:

(1Y Water Ownership

(2 Underground Water

(3) Groundwater and Wavs of Distribution

(1) Construction and AMaintenance of lrriga-
Bon Systenty

{(5) Drrigation Supervisors

(0) Trrigation Cooperatives

{7) Water Resenvons

(%} Timings

(9 Miscellaneous

The central idea s that water, surface as well as
underground, is o part of the country’s national
wealth and s owned by the public and all Afghans are
entitled 1o its use. AlL persons he e o right 1o ase
witer for drinking from a public source. but ifitis a
private sowrce, permission of the owner is necessary,
A plot ovner who niny wish to dig a well or a karez
on his plot may do so only alter obtaining permission
front the government. The laws also deal with the
method o conntruction and muaintenance of frrigation
works by joint cooperative effort, and give rules

regatding sharing the costs,

The proposed lews rake into account and
recoenize the costomary Taws and give them legul
statie and baching, The chapter onirrigation super-
visors deals with the gualiticarions of the general
miral and mrabs, methods of election and duties, It
Abso detines the duties of chuckbashi (dam supervisor)
amd darakban, ete. The existing societies of farmers
will be strengthened and given legal status. The
method o election ol the board of directors by the
seneral body s specitied and their finances are

subject to control by the government.

Restiictions  on use of water tor industrial
wirposes o for production of power are enunciated.
purj ! I
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Limits of protected or prohibited areas around wells,
Karezes and canuls are specified where digging tor
witer or tapaing water is prohihited.

WATER RATES

In the concept of Iskimie law, the water cannot
be sold. because 1t s the propertv ot the community,
To utilize the How water. there s need to constiugt
storage works dnension works, cormvevance works
and cross-diainage works, Fither the people could
contribute in advanee to tinance the constiuction o
the govermnent could constuct the waork and recove
the cost over o long petiod. Somcetimes the govern-
ment can recover only the mterest on the mvestament.
Other chargesare tor operation and maintenance. Both
of these churpes woubld be pavable by thie bene-
fictaries either in proportion 1o the fand nricated o
to the quantity ol water used, Where measieiment of
water s difficult, charges can best be collected i
relation to the area iniwated, This could viny with
ditferent crops. as their waler consumpiion viries
considerabby . For instanees water required for winte
wheat is only - 100m* hectne, while wate required
for rice s omearly oten rimes  oas
sreat: 0000 ad hectie Cotton o hetween, at
about THOU0 ! hectne, 10 s theretore wasonable
that charges tor capindd works and operation and
ninntenance be oreliied 1o the water consumption,
Alsoswhen the government spends money on these
works it should not be o burden on the general tay
paver. Since the prinry, direct benetits will be
realized by only a dimited commuunity . these bene-
liciaries should pay for the faciliny.

In addition to the above, the laind owner pays a
sort of fand tax or property tax whether the land is

under dry tarming or drvigated. Inomuany countries
what is termed v a betterment charge is pavable by
the favmer when his once dry Lrmy is provided with
assured  water supplys This facility increases the
market value of this land and there is appreciation or
betterment ot the capital value or his land. The
government s collects atter passing suttable legisla-
ton, o pmt of the ditference oy onginal price and
appreciated prices This mav he called the betterment
tees, which can be collected easy instalhiments, The
possthiliny af apphyvinge this reenlation in Atehanistan

should be consdered.

SUMMARY

For orderly development of water resources a
nunster plan and a0 national water code {(or water
legralationy s necessary. Inpreparation of o master
plan. water resources and water rights should be
inventoricd. Existing traditions and customs should
be taken into aecount and a water code drafted. Also,
Tor an orderhy development of water resourees with
national coordination

Jue regard o priotiries. o

authority should be set up.

(hher duues ot the water authority should
nclude: 1y
field
madification. to determine whether they are econo-

examining all projects in the water

FUSOULCeS recormmended o construction or
mivadly teasible and technicallyv sound. whether they fit
within the overall needs of the country. and do not
intertere with the operation or duplicate the function
of the existing progects, or require the use ol a
previomly committed water supply:and (2) recom-
mending the study of new projects of the same

[ARARVI NN
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Figure §

Area of the country iriigated by
means of various Sources, suchas:
canals, springs,Karez and others

Note: 1o Iran a Karez (s referred

to as a ghanat,
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WATER CHARGES IN RELATION TO BENEFITS DERIVED FROM
IRRIGATION AND WATER CHARGING SYSTEMS,
RULES AND REGULATIONS

by

J. P. Naegamvala' and H. . Desai™

INTRODUCTION

Agricuiture  provides

India’s national income, engaging about 75 percent of

its population. Tt is thus the major economic activity
of the country and is likely to remain so for vears to
come,

The erratic monsoon with its wide variation
with respeet o raintuil, in both incidence and
duration, has made provision of irrication facilities a
vital necessity in fndia’s development plans. In the
context of these plans. a studv ol the financia
returns from large investments in irrigation projects
assumes great significunce.

FINANCING O IRRIGATION PROJICTS

Accerding to the seriptures, the kings and
others of the rich class were enjoined to build wells,
tanks, ete.. for the welfure of the community. In
ancient India, theretfore, construction ot these works
*Member (Planning & Progress) Central Water & Power
Cowmnmission, New Delhi.

**Director (Waterwavs, frrigation & Navigation)

about 50 percent of

owed their existence to the munificence of kings and
phifanthropists.

In the beginning of the British rule in India,
irrigation works were the responsibility of the mili-
tiry naneers under the control of a military board.
Thiv continued up to 1854 when the Public Works
Depattment came under the purview ot the govern-
ment ot India with similar departments in the
provinees. brigation Tormed one of the branches of
these departments, By 1838, pressure was brought on
the government of India to provide irrigation facilities
through private companies with an assured return of
five percent on the capital invested. This, however,
did not meet the anticipated success. In 1860 it was
telt necessary for the government to take up exten-
sive drvigation works by vaising loans carmarked solely
tor this purpose. Sanction 1o raise such loans,
Bowever, was sabject (o the irrigation works being
remunerative. Following the areat tumine of 1877-78,
the government decided o raise special funds for
famine reliet and for the construction of protective

WOTIKS.

Untit 1921 funds for all major irrigation works
were tound by the central government, with the loans
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raised in the United Kingdon, The expenditure in
unprofectinve and miner ureaton worls was met
from the general revenue of the provinees o by
arants from the central governiment. Afrey 19210401
protective works were alse financed by the state
governments cither nom che veneral reventes o from

foans.

FINANCING OF IRRIGATION PROJECTS
IN THE POST-INDEPENDENCE PERIOD

Planned develomront ol the countiy sinee 19351
ervvisages balanced mmprovement i the canons arcas
an ] extension of henefit, of economie progress to the
lery developed revions, Agnicubte. inngation and
power frve the widest coverage and i at providing
basic facdities and ~ervices to peorte o all resons,
Water resonrces developiient this s an impors
tant seginent o the plans of several states. and Lnge
ivestments have been made o the various iimeatieon
projects. The expenditure menrred on major and
swedarn irivation soopects alone sinee the commenge-
ment o the red slan e 1950 exeends Re, 15000
mithons. Trnestion bemne o srate niatter i Indias the
funds o these projects e providaed by the state
sovernmends trom then o resoces and by loan
assistutiee fron the center. The foan carres mierest
and s orepavable inoeonatad insliments over g
specitied nuraber o vearss oo the context of sach g
Beavy mvestiment, the quesiion of appiopriate return

PEOT S EICO Lon Projec s iedines Lreal sienbcance,
FINANCIAL RETURN

The timancial poliey of the wovernment ot India
pertatming to drrigarion ojects conld he trced back
to NG00 when the Searetay of State expressed his
willingness to sane i the anisimg o loans necessiy
for the constraction of ol works which could

reasonably he expecred o be remuneraine

The Select Conmiteee on Indin Pablic Worka,

inter-alias reported e 170 40 tollow

“The finanaad vesudis ot warks or nngation ae.
in the OPHITON ol Vo comnntiee, the hest test ot
their tihiev. The contiaca s Gl new works from
Borrowed money tor Jhe taiure shoald be hmated 1o
those schem
the government are estimated 1o be productve by
vieldig an il meotie equal oo the mierest on the
capital expended on thewr consruction, including

such capital interest durng construction.”

Sone which upon the responsibility off

The Troeation Compission (1901-03) defined
productive wark as that which vielded a et reverne.
TO vewr atter completion, saficient to cover interest
clinnges on the samat-charge ar that dare. The sum-
at-charge mdicates the total divect snd mdnect capital
costoplus encess st amv s on aterest clinges todate
over net revene. Phe producinany rate o inngadgon
projects s assesed with geterence oo the rate of
retun on the caprial mvested. Thas varies from time
o tre, the present e heme 008 pereent.,

Iven the Lasanon Fnguny Connission in
Josssdbevprossed the view that the witer vates on
productive works should iclude o charge tor supply
of warter which will prioarty cover debt changes,

overhead expenses, et
IRRIGATION REVEENUL

Chiarees Tor water supphy for dvigation from
sovernment canals and works are levied ditterently in
difterent states. Generallv such cnasges comprise one
ot maore of the following elements:

{1y Warer wate depending on the kind and the
aNtent UIICK\\P‘

(2) Increment in Lind revenue  based  on
increased  benefit dervived annually from providing
irtiwation taaliies.

131 Betterment fevy pepresenting the govern-
nmient’s share in the increase in land value accruing
with the provisen of it tyeilities,

(-h Bgation cess. bemg the annual charge per
acre of the wngable meas whether water is actually
tuhen tor fgation o not.

FINATICON OFF WATER RATES

Water rates we odi vary from state to state and
even fronn project to project e the same state. In the
past these vates were more o fess fined onan ad hoc

IR

[0 s geneally el that hieher vields with the
use of improved seeds. pesticides . etecand the highe
prices now obtwned Tor agricultural produce, have
increased  the paving capacity ot the farimers. An
urgent  need was telt. therctore, tor o scientific
inquiry into the entire structure of water rates now



prevailing so as to put it on a fair and rational basis.
The method uvsually suggested tor this is based on
costs and benetits,

Measuring the quantum of additional net bene-
fit precisely available to the farmers is @ ditfticnlt task.
The following formula conld be snggested tor deriving
this additional net benefit: Additional net benetit
owing o canal irrigation = (RI}-RI )-((":-('I) where
R, is the value ot crop betore introduction of irviga-
tion: €. the cost of cultivation before irrigation: R,
the value ot crop atter introduction of rigation, and
C, . the cont of caltivation after iimgation but betore

paving the water rates,

Since the entire net benefit could not be atiribu-
ted to irrigation alone. the cost of expenses ancillary
to the investment on irrigation should he deducted
from the gross value ol the produce from the fand.

Another question that crises in the fixation of
wiler rates is the portion of the net benetit 1o the

farmers that should be recovered.

STUDILS FOR
FIXING WATLER RATES

The guestion wis studied by the National
Councit of Applied Lconomic Research. The principal
conclusions ot their report in 19359 were as follows:

(1) The water rates should be fixed on addi-
tional net benetits derived due toirrigation. This is 1o
be measured by the excess of net henefit atter irriga-

tion over et benelit hetore irieation,

(2) Water rates shonld in no case exceed 30
per cent of the additional net henafic o the cultivator
and should vy from 20 10 50 per cent.

{3) the should
compulsory and veluntarny rates where the demand

water e be split into
fluctuates widely. The compulsory rate should be
rrom five to 10 per cent of the additionai net benelit
and should be charged on all cultivators who are
assured of water supply whenever they need it. The
voluntary rate should he trons 13 10 30 per cent of
the additional net benetit.

(4) Revision of water rates is desirable after
every five years or earlier if the niice rise of the furm
I3
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produce is more thar 15 per cent after tixation of last
witer rates.

{5) The principle of fixing water rates on the
cost of the project is not justitied.

(6) The principle of fixing water rates on the

vitlue of crops is also not justitied.

(7, For fixing water rates. Water Rate Boards

should be set up for cach system or state,

The principle of tixing water rates was also
examined by the brngation Commission set up by the
government of Maharashtra in December. 1960, The
principal suggestions made by the commission were us

Follows:

(1) Warer vates should be based en the annual
cost(interest charges plus recurring expenses) of
irrtgation warer requitred by the crop per average acre.

(23 beshould be related o the level of average
gross licorne obtiained from the crop under the usual
cenditions ot fertility, supply ol mamure. supply of
water. level of efficiency of cultivation, prices. ete.

(3} The average witer rate should be the same
as the annual cost (interest charees plus recurring
expenses) ol waler per average acre. For the state of
Miuharashtva, the commitiee calculated this 1o bhe
Rs.37 peroacre. Also the gross income per average
nrigated acre was catealated to be Rs.375. Comparing
the two figures, the comnussion suggested that 10 per
cent of the gross meome may be appropriated as
waler rate.

() The range of percentage of gross income
tfrom the ditterent crops, which should be charged as
water rate. may be fixed from six to 12 per cent with
an average of 10 per cent,

£5) Water rates may be revised every six years.

(0) Concessional water rates during the initial
period ol irrigation development are worth continu-
ng.

{7) There is no need for continuing the irriga-
tion assessment s the surcharge on water rates. since
the entire recurring cost on irrigation works can be
recovered through water rates.
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(8) Bettermem fevy and depreciation may be
charped s 14 per cent and sis per cent surcharge oves
the water rutes. This surchimge of 14 per cent and sis
perocent s to be cliarged onoall Jands dndened
whether new o old, the period of tecovery being

unfimited.

The probleni was abes examined by g comumit-
tee appoinied by the government o bndnyin 1004 1o
stggest wayvs and menins of mproving the financial
FeTUPIL from sieation projecic ATer stdving vanon
fwetors i owater naites the committee o nniderad
reasonable oo alopt waier sates eqnal o 25 1o -0 pe
cent of the wddmonad e benetn denved por acne of
craopodresded iy B Leeping e view ach
Bactors s aniallowatar resnarenent vichd and vaine

of crop e

The conmiiree wlse oxaaed the problem of
assessing the addiionad et beneti. The detr requined
for stch wsesstieat are produciion o dops per avie
hefore and atter wrivaion and the cont ol pradaction.
Bothe absence o tha B i may not he possible 1o
compuie correcth b addriong! net benetn derned
CUnricns iduatnon

From wriediton o ibe conaoand.

Pl oo sole that o hieve oot o

project
not avbblos water ates pan be et ped e
sultable porcentaee canotig o fvee o 12 pey cen
of the gross meomie to thie Tanmers toostart with o
in the weantine the segnned aata shoudd be collected

to revise Hhe wwater tates on the busis of additionat net

henetit.

Tanle 1vives e prevailing water rates in

[abie 2

different states o Indie and gives rhe
percentage of these ptes 1o the average value of oo,
dootne per e fom e and wheat, based on the
svathiboe Sl and oo simptions, towill be een

that this pereenies sanes o LD to 1] pey cens

! i

iowhiear T

for tice aind Bopn 20 00 7207 per eoin i~
study s made tor veld o crope e wore of both
irgated and wirngeed dreas toeerther Copapared 1o
gross ot front irnested crops aiones these per

centages woenbd be woll Tower

The comvmiutiee also recommended that wate
rates be reviewed penodically after sav, ive years on
the basis of assessment of additional net benefit
from time to time.

ASSESSMENT OF
WATLER RATES

Virtous systerns ol assessing waler rates prevail-

g Inda are Broadly discussed below:

(1) Occupiers vate. This svstem is in vogue in
Hie greater part of the countiv, The charge for the
e ot waker under thie syvstem ds made oo the aren
mgared ot specttied aatess The suies oider the
Brogation et wpecitv the chmges for preliminary
waterite mived cropas cops grown separately in the
sime trelds feld s sesown tields pactly irvigated from
fripated  Bom wells or other

caibs and poatl

SOUTCO e,

Coder the Novthern India Canals and Drainage
At as applicabbe o the states of Harvana, Punjab
and VLR the e called Owneds rae™ may be
smposed i addreon o the oceupier’s rate on the
! i

owners of con baaiented fead i respest of the

benetitwhich they denne hor e nrization.

GO Sewsenal vates Plos svaer as o in vogue n
the stares of Bileo . Gujaeat and Maharashtra, The
hare o levicd it v ot g sde per acre of land
nated . tisvebwith reterence o the crops grown, the
saon ot the vems doving which nd the period for
which waier poarpplicd and the method of application
ol warer o the Lind Aveonding o the prevailing acts,
water vt e pavable tor the whole area in which
sapcton conpby i been viven. whether witer is
actondby dukon on o provided i water for such

stpphv i availeble

{3 Agreement rate. nder thic system the
witer charee s levied mare or Tess en the same hasis
avoamider the occapier e exeept that a special
agrectient or contect by csecated forsupply ot water
for e pentod of ven o veaes and s paid whether the

woter bty eaed

Pt The svstem s in vogue
e the sates o i Pradesh and West Bengal,

CH Block e Bider the Block system.
fete o Mahashira, water rate per
acte ds worked outand charged tor the entire cropped

prevadent in the
dred.

(5 Comsolidated  rare. Under thy system,
presatling 1w the southern states of India, viz.. Andhra

Pradesh. Kerata. Tamil Nadu. cte., the water charge is


http:fill'.TI

joined with land revenue to Torm a consolidated rate.

This svstem is suitable only where a single category of

crop is grown. e where the benetit derved from

irrigation does not vury to o large exte anmong
rigators, Under the locadization scheme practised in
this part of the countey, the area irrigated from veas
to vear is fairly constunt and cach irdgator eels
approximately the sanie average benefit peracie h
vedr Lo vear, owing teothe umtorm cropped patte
on all holdings,

(63 Volumetrie rate. This svstem is cenerally
i vogue inocase of ittt birigation and tobewells in
difterent states. The chinge iy levied on the basis of

the quantiny of waier used for raising the crops.

{7) Occasional sates Fhese are charges levied
for use of water moan unaw horized nrmner. or for
wiastage of wator, These charges are recovered s
water rates in addition 1o any penadty incurred on

account of such tse o wastage.

{8) Percolation rate. Rowbayv lrrigaiion Act as
applicable in the states of Guyarat and Malarashtia
empowers the canal ofticer to entorce the water rates
to any cultivated Tand within 200 vards ¢ any canal
which receives by percolation o leakage  ansuch o
canal an advantage equivalent 1o that which woold be
recetved by divect wapply ot canal water for irrigtion,
such
percolation witer for non-irrigation purposes.

witer rate yoeven devied ror the use of

(9) Frrigation cess. [ some stites, a cess called
the “lrrigation Cess™ is Tevied in respect 1o Land under
irrigable command otz canall in addition to the water
rates or other charges levisble under the provision of

the irrigation acts.

CONCESSIONAL RATES

In a country chanyging tfrom rain-fed cultivation
to mgated agncubure. anincentive is necessary for
Cirmers to adopt the changing pattern of wate
supplyand 1o meer expenses on land leveling, ete.
Such an incentive inmost of the states. in the case of
food wrains and fodder cropss iy provided by giving
free waterin the first vear after u distributasy s open.
In the second and third vem ol inngation, the wata
rate s only one-thied and swo-thivds respectively of
the normal rate. The tull Lormal rate is cirarged tfrom
the Tourth vear onward,

TWO-PART TARIFF

I many states water rates are optional aid ave
charged only when Tavmers avail themselves of irriga-
ton wwater. hrigators tahe water in the Kharit (sam-
mee) season onds i case ol inadequate vaintadl, This
results inreduction ne revenue and moinlructuous
expenditure on the projects e considered obliga-
tory for the cultnators o pay for the facilities
created to the extent of covering maintenance and
operation charges. This could be done by adopting o
wo-part taritt, vies compulsory water cess loviable
on the enthie culturable commund ea for which
frigation tacilities wie provided irrespective ot wheth-
er the cultivators take water or not. Pavment for
facilities chareed could be deducted trom the total
irmaation dues when the farmaes actustly avail them-

selves of the tacilitres.

The recommendations of the committee set up
by the Mmistry o hrigation and Power have heen
commended to the stute governments tor implemen-
tation. As i tiest step. it has been decided to etfect
uniformity in water rates inditferent zones in which
the county has been divided for this prrpose.
Discussions are e progiess at (he aizhest devel 1o

make desisions in this direction,
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Table I Water Rates for Principal Crops Under
Irrigation Canal System in Various States in India

S. Name of State Water rates in rupees per acre
No. Rice Coiton Wheat Jawar, Bajra - Sugar Cane Garden
nutlets. ete, Orchards
el
i. 2. 3. 4. 5. O, 7. 8.
I. Andhra Pradesh 15.00 10.00 2250
2. Assam
3. Bihar 15.00 .00 -
4. Gujarat 18.00 to 10.00 Kharif 18.00 to ~00 1o 140.00 -
25.00 18,00 25.00 000
5. Haryana 073 673 27510 RIS 135010 828
SN 18] 16.50
o, JT&K S.28 o .64 . (.48 5.04
048
7. Kerala S.00 1o
10.00
N Madhya Pradesh 8.00 1o 4.00 10 {00 200010 20.00 10
10.00 ~.00 10.00 20,00 30.00
9. Maharashtra 15.00 S4.00 9.00 6.00 120.00 to 70.00 1o
150.00 120.00
1L Mysare 16.00 S.00 S5.00 S.00 2000 to
3500
1. Crissa [ to R 10.00 2.00 S.00 14.00 8.00
12, Punjab 975 6.75 to 27510 37500 3500 825
7NN SNS 48N 16.50
13, Rajasthan S50 10 122510 525 4.0 10 19.50 10 13.25 10
900 1 3.00) 10.00 2.0 270 17.00
P4, Tamil Nadu 16.00 to 2000 1o 75000 20.00 i5.00 10
20.00 25200 10.00 20.00
15, Uttar Pradesh 3.00 10 A0 o 5.00 to 12.50 10 8435 10
17.50 5.02 15.00 50.00 18.75
16. West Bengal SA0o 6.00 9.00)
12.30 15.00



Table 2: Relation of Prevailing Water Rates to Gross Income Per Acre

S.

No.

bo 1w == —

0.

Name of State

5
Andhra Pradesh
Bihar

Gujarat

Haryana

Kerala

Madhya Pradesh
Maharashtry
Mysore

Punjab
Rajasthan
Tamil Nadu
Uttar Pradesh

West Bengal

Rice

Calculated
£ross income
per acre

1966-67

3.

436
173
156

131.3

330.0
348
330

Prevailing wates
rites per acre

4,

15.00
15.00
18.00 to

25.00
275

5.00 to
10.00

8.00 to
10.00
15.00
16.00

9.75

8.50 w0
9.60
16.00 to
20.00
5.00 10
17.50
550 to
12.50

prevailing
waler rates

5.
3.4
8.08
11.53 1o
1620
3.02

.10 to

2.20

6.08 to
7.601
4.47
4.60
295

6.75 to
7.07
30310
391
5.46 to
19.10
1.42 10
322

£ross income

per acre
1966-67

0.

199
424

130.5

191.0
440

419

276

Wheat
Percentage ot Calculated
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Prevailing  Percentage

7.

9.00
18.00 to
25.00

2.75to

5.81

4.00 o
10.00
9.00
8.00
2.75 to
5.85
5.25 to
10.0

4.00
12.00

6.00 to
15.00

water rates of prevail-
per acre

ing water
rates

8.

4.52
4.25 to
5.90

3.08
7.70
4.72
1.82
0.66 to
1.40
1.90 to
3.64

1.22 to
3.66
2.66 to
6.05
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TURKEY

LAND CONSOLIDATION ACTIVITIFS
AND REGULATIONS

SUMMARY

Land consolidation activities commenced in
1961, were continued in 1962, then temporarily
ceased untif 1964, Land consolidation .arted on a
farge scale in 1906,

Consolidation projects wave een eonducted
primarily by the TOPRAKS!: Genera! Directorate
mnder Law Noo 7457, However, consolidation eftorts
could not be carried out on a large scale due to the
techrical and especially legal characteristics imposed
by consolidation procedures, and a new reguletion
was required to govern such efforts. For this purpose,
a bylaw for tind consolidation was drafted in 1965,
The bylaw became valid through the publication in
the official gazette July 26, 1966,

From then until the end of 1969, 4 1ol of

TL 17.533.979 has been spent for 21 consoli-
dation projects covering an arca of 11,175 hectares, In
addition, surveys and planning for seven consoli-
dation prejects covering 3,630 hectares have been
1 but
implemented due 1o the opposition of farmers. Under
the provision set forth by the land consolidation

accompl, these projects have not been

regulations, a consolidation project can be finalized
only with the consent of two-thirds of the land
owners who own more than half of the project area.

The scope ol land consolidation project plan-
ning studies includes consolidation of several frag-
ments belonging to any farmer and the possibilitics of
gathering together the kind fragments registered to
different members of a farm family. Project planning
takes into account the benefits of irrigation systems
and field roads 1o all parcels. Lands within the
consolidation projeci area have been leveled and
drairage  svstems  constructed.  Beneficiaries  total
5820 land owners and 4067 farm families. The
number of parcels has decreased by 39.62 pereent,
and e consolidation ratio is about 60.77 percent.
On-field oads have increased to 37.1 meiess from
25.9 meters per hectare,

In the lind consolidation project areas, develop-
ment activities have been realized at a lower cost:
actual drrigation ratios have increased to a maxi-
mum. and ap average ot 36.70 pereent saving has
Licen secured in investment costs.

INTRODUCTION

Land consolidati»n programs include the con-
solidation and rearrangement of scattered pareels. the
expansion of small land holdings by allocating new
lands. irrigation. drainage and land improvement on
lands within the projected areas: construction of
on-field roads, establishment ol village settlement



centers, re-settlement activities, village electritication:
cuhnary watersand other social and cultural improve-
ments such as schools and hygenic facilities,

Land consalidution is conducted by the General
Directorate of TOPRARSE, nnder the Ministre of
Village Afadrs, With conaolidation the tarmers e
able to secire mudiuian beaetis fons the project ad
increase then awbonlun! produciion ad mease pe
undt area ihus myprovng the aneratea i ad
rights of Tond temnres Dond comsolidation o noi v e
fully andes con

impicinented. Yo progess

struction ol on-tredd tesd Ssvsters inteadon and

1

drainage sy stene, Lond feseline. and e Bocution of

scattered plos,

Fand corsolidarioen: pecanc e 1900 0, boarkan
village of i town of booancs proosnes. e Kk

project. covering wnoaea ol AN Becanes e

discussed in the Fath NESY cennnan U and consolis
dation activities were decontineed Gom 1902 1o
1964 due to the fucl ol eficient revalations and

technical st necessiry 1o et the technicyd and

feaal requirements,

I BOnd ond consoltdition was included g
project conducted mutually by the Stiare Planning
Office and the United Nations Foud and Agriculun
(UNEFAOY. The
Antalya region, covering the Antalva, Burdur ood

Grganization project was e the
Isparta provinees, Stodies were made ol meastires (o
be taken i developing the area’™s surcultinad stiae
ture. Consolidanion svess were made ona e

scale to puide phmimyg,

In 1967 the tower Goediz Tivigation project.,
financed by the Faropean hivestment hank . eovisaged
the implementation of fad consobidation on 61 000
hectares in addition to bieion development o
increased produciivity on Saliblis Toreuthn, Manisy
and Menemen phaine.

Twenty-one land comolidation projects cover-
inga total of THI75 hectares have been handled from
1961 to 1969 us listed i Table 1t

REGULATIONS

Land consolidation works e regulated under
Law No. 757 on the “Oramization and Functions ol
the Soil Conservation and Farm hirigation General
Directorate.” Paragraph (Jy of article 2 of the law is
as tollows: “Upon the proposal of the Ministry of
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Agriculture, to realize land consolidation under relat-
ed regulations. provided that fand consolidation s
required by the soil conservatinn and farm irrigation
techniques inareas approved v the Council off
Miniisrens ™

o Dight ot Aocde 70 o e constitution
daved Mav 270 ot wnd based one the above
Viticle 67s o the civil law,
cb consolidation have been enacted.
cotntiiniion and Article 078 of the

ctate s tollows

woviston arid also
i

cevubstions oy
Adticte 32 o1 the

St o

“Comstitition. Arndde 300 The state takes nec-
ey medsnres tooprovide the people wiih efficient
tood studtse o ancrease serieultural production 1o
mect the seeds ot the commnity . to prevent soil loss
aied foevafuate apncudtual products and labor ot the
Article

i Works soch s mprovement of ol and water-

farne and o prodocess T Ol Taws

wave, divimeap ot manhbdss torestation, road
comstraction. amnd conalidation of parcels are realized
byothe muatuad consent ol beaeticiwies, Theretore,
decision should be taken by the eroup which, in
mamber, forees twosthinds ot the bind owners who

o more tan halt the ool lands within the areas.”

These proviesions do nat set torth elearly the
procedine 1o be followed in land  consolidation
sivevs, olinmne wnd implemientation. Therefore,
mepdiation ot demilations was started in 1965 to
aceeferate the consolidition works and to implement
themr np accordance with the Taws. A bylaw for land
cotsolidation wis diatred by the TOPRAKSU Gene-
ral Directorate and submitted for review to the
Sapreme Council of Ministers. By decision ot the
council July PO T9000 Law No. 6/6700 was enacted
tiled ihe Land  Consolidation.” At

present. lind consolidation projects are carried out in

Bylaw  for

accordance with the provisions of this bylaw,

Table 1

Year No. of Arcain Amount
Projects  hectares in TL
1961-1962 2 319 785,230
1964 ] 134 472,012
1966 2 754 1.4806,636
1967 2 1396 1,225,098
1968 7 3471 1.977,297
1969 7 5101 8,387,706
Total 21 11,175 17.5833,979



188

The tollowing paragraphs will interpret the
provisions of the aw in various pnases ol surveying,
planning and applying.

SURVLEY. PLANNING AND APPLICATION
OF LAND CONSOLIDATION

Application areas and priority. Aceonding 1o
Article 1ot the byvlaw, Lid consobidation in Turkey
is permitted in ey where “the Connetd of Ministers
approves the Lot consolidition. and soil conservation
and farm wneanon echimgnes make e coneold
dation necesny,” Piority s eiven to faads within
the i iwation development

project s of hieh

agricultural porential and eitwiency

Compulsory measures for land consolidation.
Land consolidation iy applicd 1o project areas where

one or more of the followmg conditions are tound:

(O Smalis mishaped and seattered paneels

that nake ditticulr the application o irreation

methods, tikiog of soil conservation measures and
cultivation ot arable Land.,
land

(2} Topographical  conditions

leveling within the project arca. without taking into

tequire
consideration the bound: ™~ of plots.

(3) Roads .nd ¢ s not
parcels of land in the project area.

reaching  some

() An drvigation or soil conservation project
which necessitates the fragmentation of parcels be-

cause of new canals and service rouds.

Preliminary surveys. Prelmvinay surveys are
commenced when land consolidation is decided in an
area whiere o soil conservation and Tarm irrigation
project is to he applied.

Preliminary discussions are held with firmers
in the project area coneerning ind  consofidation
practices.  All deails of the wark dnvolved e
explained. I the discussions reach o positive yesulr,

then the procedures are outhined as follows:

(1) An application tornm

requested from the farmers,

jointhy signed iy

(2} Studics are made on the cadastral surveys
ol the project arca,

(3) Characteristics of parcels are issued from

the logs of locat Tand registry offices and maps.

() Additional any. to those

already tound i the project area we studied with

problems. il

regard to drrigation, drainage and <ol conservation
requirements,

(v A
cotrolidation

teport.inchuding
compulsory

prefinmary suives
fand

meastres: b prepared and submicied to the ministry,

requirernents and

toeether with o cadastial map o the project area,

Approval by the Council of Ministers, If the
sty approses te unplementaton of lind con-
solidation me the project area bused on the prelimi-
proposal s omade too the

TUIY SHIVCN Tepalty, ol

prone-mineiiy tor approval by the Connal - of
Munsters, inaccordanee with article 4 ot the bvlaw as

fotlows:

Areport miclusding one or more compulsory
maasures for kund consolidation practices thut should
be mmplemented as required by soil conservation and
T drigation techmques in TOPRARKSU project
areas by submutted to the ministry, and it approved, a
proposal is made 1o the Council of Ministers fon tina
decisions, under the paragraph () of Article 2 of Law
No, 7a877

Detailed surveys ore commenced i the project
area onlyoadter the fioal decision s made by the

Council of Ministers.

Cadastral  procedure.  Land  consolidation
practices are conducted in areas where the cadastral
surveys have been made. This is stated in Article § of

the byliw as follows:

“Land comsolidation is fimplemented in ereas
where the cadasral sivevs are available. i case these
surveys are not availuble The TOPRARSU General
Directorate requests the General Directorate of Land
Registry and Cadastre and State Planning Office (o
include the wrea within the cadastral program.”

Fand consolidation practices are closely related
to the property nghts o fand owners, Ownerships
should be hased on afticin records. Therefore,
cdastral swvevs ot the areas 1o be consolidated
should necessardy have been made, In the areas where
the Tand register s Licking, the property rights cannot
be based onoany otficial records and theretore the
amount of land that wil be allocated to the tarmers

cannot he definitely determined,



Provision of cadastral maps. The cadastral maps
of the project area ure supplied trom the General
Directorate of Cadastre und Land Registiv. Graded
photogrammetric maps are preferable. Otherwise,
remeasurenent of the boundaries ot the project sres
is necessary. The cadestal maps o the wrew are ol
122500 or 13000 scafe These nwps ae checked
with respect to the penceral find situation by wang an
photographs.

A basie man iy prepared to show the available
structures (wire fence. vinevard, wood. canal, well,
ete) and Lnd use ataations This map serves as a
basis for future wetnine

Ownership surveys. An “Ownership Registny
card™ iy wrranged tor cach person hoviog Lind o the
project srea, atrer obtaniing the proprictorship Tists
tor the parcels i the propect mes iron the focal Land
Registry office. Ownerslup tepntin cands e put i
alphabetical order aecording o the sunmes and
then numbiered. The wlplabetical Tt ot lind owners
is prepared inoaccordance wal the number ol the

ownership registiv curds,

Land chy sfication. Chssatication maps for land
use capability and tor fvigated tiweung are prepured
for the project area. Article o o the Land Consol-
idation Regulations presenbes that “the project
administration: prepares the classitication maps fon
land use capability o immgated tuannng with regard to
the project urea.”

Land grading and determinination of replace-
ment values. [and consolidition plinning. as it
known, is ode by se-aliocation of the parcels. i
making the planning of the parcels, pareel erades with
regard to soil characteristics should be kinown. There-
fore, parcel grades {clisses) valnes and equivalents
(replacement values) are determined in accordance
with Article 7 of the Land Consolidation Regulations
which prescribes that “pareels in the project aren ae
graded on the busis of fuctors such as fertibiny and
location,” and the cquivalent f cach grade 1o other
grades is Jeterniined following the preparation of
classification maps for land use capability in irigated
farming.

Grading procedures are undertaken by grading
commissions. A grading commission is set up, under
the supervision of an engineer from TOPKAKSU, by
three principal and two reserve members nontinated
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by the land owners in the project area and by the
vitlipe bailitt. In cases where the project arca covers
motre than one village, o separate conmmission is set up
tor each vilkage, 1f a municipal organization exists in
the project area. one principal and  one reserve
member s selected by the municipal commitiee from
s own o omembers o participate o the prading

NUIITCNTIN

Commission members cannot undertake prading
of Tands which are owned by themiselves, their wives,
thenr chiddien, futherss-law . mothers-in-law | sons-in-
fw. davghters-in-law nor thetwr grandchildren. Reserve
members e taken mto the commission during the

arading ol such plots,

The procedures tor selecting the principal and
reserve membets from among landowners to partici-
pate o the gading commissions and also the number
ol meetings cte.s Lo the cammissions, will be
prescribed i the regulitions to be prepared by the

ministiy.

The commission undertakes the grading of cach
parcel and deterinines the score and equivalent to
other patcels. I necessary, land classification maps
are used in the prading,

During the selection of commission members,
tarmers are also asked 1o choose thice sample parcels
in the project area representing good, medium and
had conditions, and these are marked on the map.
Other parcels are graded on the basis of these sample
parcels. The current purchase and sale prices for
pucels o ditferent gades, the costs, yield and net
inconme per decare of the crops are determined.

A grading map is prepared following comple-
tion of the field works. This is advertised in the
village for 20 davs together with the alphabetical list
ol lind owners. On this subject, Article 8 of the Land
Consolidation Regulations savs:

“The Hists and tables showing the grade of each
parcel and the equivalent ot cach grade to other
grades defined by the commission set up under
Article 7 are advertised for 20 days by hanging them
in places where they can eusily be seen by land-
owners, and inaddition. the related persons are
informed. The tact that the lists and tables have been
advertised by hanging should be confirmed by min-
utes.
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“Interested  persons can raise objections by
writing to the commission within 35 dJays from ihe
advertising date. The commission considers these
objections and intorms the interested persons aboul
the decision tiken,

“Those who have objections 1o the decision of

the commission can apply e writing to the project
administration within 15 duss from the day of notice.
The mimsiey = mtormed ot saeh objections by the
project admimistiation. The necessy investigiaiions
are made by the mmeary Jocally and the interested
persons are tormed on the tial decion, This, the

arading becon s detmre.”

Discussions with Tind owners. For the tormuly-
tion of re-alfocation plans, family members and the
inventory ot fanulies e determined by having an
interview with cach tarm lamthv in the project area,
At the same thmes wishes of the hodowners wih
regard to fand consolidaiion we wntten down
minutes. The relared Nviocte 9o the Dand Consolidy
tion Repulations iy follon

TALter the wades of pacel and thie cquivalent
of cach grade to orlier vrades are tinadhy determinad,
the subjecis 1o be considerad anming ithe application
ol Tand comolnlatnn e veconded i ninutes by the
project wdninistiation e o meetimg whieh s atiended
by the older e o e memher to be selected oy
the town council the Tind o iers o theu Lavent, and
the  project wdministiation. A second necting 1
arranged tor those who have not attended the 1
meeting, and the relevent persons e informed on the
location ana date of the meeting. Thowe who do o
attend the second meeting fn peron ot by thein
agents are assunted to dove noowish o with jewud 1o

fand consolidation.”

Establishing the blochs, PLiming setivines are
commenced tollowing the completion of ivation,
drainage and ownership sisven o The inngation, diain-
age and road systems e nrked on the hasie map
pateels e thus

and  the blocks ancludiy new

established.

The principles to be tollowed in land consotida-
tion: Agticle 10 ot the Land Consolidation Reguluy-
tiop s as tollows:

“Land consolidation 1s undertaken in acecord-
ance with the following principles:

“(1)y Parcels owned by cach furmer in the
project area are consolidated as o single parcel or
several parcels having the same stee and grade. [Fitis
not possible. farmers are given fand of a grade
equivalent o the grade ot theiv own Land.

() I orepareching. the pareels covering per-
manent stiuctures such ay house. stable, strawshed,
barn, storchouse, greanhouse and artesian well, and
abva olivevards, vinevards, and orchards are given to

those who ate the old proprictors ol these areas,

CrAy Wishes of md owners with regard to land

consolidation will e realized iy mnch as possible,

e Paind loss doe o vouds. rrigation and
drainage canals and joint structures will be replaced by
fnd exclusive of ownership. The wrea that cannot be
mets will be redeeed from the fnd to he given to

Farmers i proportion to the size of the Tand.”

Wishes of Lind owners should be tiken into
constderation during the planning of land consolida-
non. New parcels will be regubarly shaped  and
provided with nrigation and communication tacilities.
Relationshnp ot the ovwners is taken into considera-

von in hind consalidution.

“The New
Ouwnerstup map™ nomade by replacement of the

Final approval of the  project.

v parcels. UThe New Ohwnership list™ and “The
New Adphabetical Tist fon band Owners™ are prepared
according to thy map,

The new ownership map and the lists are
advertised for 15 vy as required by Ardiele 11 of
the Land Consolidation Regulations which prescribes
that

“The Tind consolidation project and its attach-
ments tinalized by the execution of Articles 7, 8, 9
and O are advertsed for 15 davs, and inoaddition,
the fand owners are siven information by letter, and
the fact that
contirmed by minutes.”

the project has been advertised s

“Approval of th fund owners tfor the project is

requiested by the project sdministration.

“In accordance with Article 678 ot the civil
Jaw, in ciase those who own more than halt of the area
and constitute two-thirds of the land owners approve,
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the others should agree with the project require-
ments.

“The project is tuially approved by the ministn
and applied in accordance with the annual prograns,

“One copy of the project appooved by e
ministiy is sent to the focal Tind recistiy ottice. and
the parcels in the project wrea are marked o the land

registry log.”

For the consolidation o Tands covering areas
stich as vinevards and orchnds ol of the Tandowners
should consenis Article T2 of the Land Consoliduation

Regulations s as Toli awvw

“Lands such o oliveyvads, vinevards and or-
chards can be consoliduted arter the written approval

ol all of the land owners is secured.”

Project application and new registries. hrigation
and drainage achvities. the construction ol on-tield
roads and the repareeling practices covered by the
project are undertaken tolowing the approval of the
project by ihe ministry. Concrete markers are pat in

Table 2:
Implemented in Turkey

Number of

Site
Province-Town-Village

Antalya-Merkez-Alayti 134

Istimated
Cost TL
172012 (BI8

Arca
Heetare

Parcels
Betore After
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the corners of eacli parcel. After the projeet is
completed, the new ownership map, the lists and the
written approval of the fand cwners are given to the
fand registry oftize, which cancels the old registries
and makes the new ones in accordunce with Article
L3 of the Land Comolidation Regulations.

LAND CONSOLIDATION ACTIVITIES
TO THE END OF 1969

Characreristies and sites of work. Surveyving and
planning studies had been conducted on an area of
P82 hectares ia T provinees and 25 villages by the
end o 190t Axa resnlt ot thiese studies, 21 projects
have been prepared and implemented in seven prov-
inces and IS villages covering an oarea ot 111738
hectares. A toral of T1 17533979 has been spent
for these projects. The execution of seven projects
coverig 3030 hectares of Lind has not been possible
dae to the tact that the consent ol land owners could

not be secured.

Sites and claracteristics of some of the land
consolidation projects implemented are shown in
Table 2.

Characteristics of Some of the Consolidation Projects

Number Number Road intensity  Number of

Burdur-Bucak-Incirdere old  1,160.630 030
Manisa-Merkez-Tilkili 920 540,048 2210
Konya-Cumra-Karkin 437 TT3879 280
Erzincan-Merkez-Gulluce 377 923,500 S6
Burdur-Tetenni-Yuva 520 156HI1I8S  1.003
Manisa-Merkez-Tekeliler REN 463438 620

Munisa-Merkez-Selimsahln 1818 22402420 1.205

The projects implemented have benelited 4,007
farm 3820 Tand The total
number of parcels hus decreased om 1200601 1o
7,342. The con olidation 1are s 00.77 pereent in

tamilies and OWHCTS,

projects implemented up to the end of 1969, The e
is expected to increase s more efforts are made aad
the expericnce and knowledge of furmers increase.

of ol meter/Hectare Shares

Holdings  Persons  Before After Before After

74 75 132 3.7 192 428 351
465 415 507 208 40.2 1,454 1,096
S76 174 300 320 220 3,223 1,233
206 174 278 30 710 379 297
271 113 150 5.6 280 851 389
024 397 500 15,0 30.0 3,580 2,939
267 127 192 2h90 199 788 411
729 207 390 27.0 0 370 1440 924

Problems inregard to communications in projec
areas have been solved by the implementation of land
consolidation projects. The total length of on-field
roads has increased from 275739 meters to 370470
meters. Roads which were non-passable during rainy
have stabilized. The road
imtensity i the project areas was 3.7 to 01.7 meters

davs o seasons heen
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per hectare (approximately 259 melers average)
before the implementation of projects. This amount
has been increased from 7.4 1w 710 meters per
hecta . (approximately 37.1 mieters averaype).

Project benefits. The benetits derivea from iand
consolidation projects can be summarized into three
groups:

(1, Rationalization of land ovwnership: I e
project ureas, the number ot parcels hus been de-
creased at u orate of 3902 pereent. Jointhy owned
parce's have been eliminated, to bring together the
shares of o land owner on different pareels under o
single title deed. This condition Tacilitates the farm
activities regarding land cultivation, conservation and
bettering soif tertility,

(2] Suavings fron labor jorce, time and invesi-
ment and developient of the cudtivation
techniques: According 1o research by iastructors of
the faculty of agriculture of the Atuturk university in

COSIY,

the village of Gulluce within the Fizincan prosvimee,
the lubor Torce requiremer s decreased by 3044 1o
4.5 percent due to the reshaping ol pareels and the
increase in their arca. This vate will rise i other
related factors are realized. Studies are being made 1o
determine the increase inagricultural production in
the project aren as a result of Land consolidation
activities,

In addition, land consolidation practices reduce
tand development costs in the project arcas. The arca
actually irrigated has raised to a maximum level, and
vsuving at a rate of 10 o 50 pereent (approximately
30.70 pereent average) has been secured from the
investiment costs of various projects.

() Preventing juridical disagreements.: Juridi-
cal problems i the project arcas are eliminated and as
aorestdt w sovial and moral ease s secured by the
application ot Lind consolidation. Each new parcel is
provided with irtigation and communication lacilities,
and boundaries wre maked with concrete stakes to

prevent disputes between farmens.

Project costs. Project costs depend on the size,
shape el tragmentation of the paueels. According to
estimations nade in Poe, the per hectare costis TL
2503 ondy tor the consolidanion of pareels. Of this
amount, FLoon 330 tor siveving and plnning, TL
47,50 Jor the application of new plans on kinds, and
TE 1500 forreshaping of boundaries. This amount
ob 1 12ss
surveving and planning, and tor the application of

covers, of course, the costs for
re-ullocation plans (except Tor roads, irrigation, drain-
age and levelingy as well as the personnel and material

Costs,

The total of T 17533979 spent on an area
of TEIT7S hectares covered by 21 projects mentioned

above gives o cost per hectare cost of TL 1,570,
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CHAPTER Vi

Farm Irrigation and Drainage System

AFGHANISTAH

b ARZ-ZAKIR EMERGENCY OUTLET DRAINS

Report on
investigation, Design, Conciruction and Performance

by

Mohammed Wals

DESCRIPTION OF THE AREA

The Karz-Zann cailet drasneee system serves an
area of ibent 2000 geres. part of the T43.000 acres
ol Taed o the Central Arghandah mojeci. The area
culled the Ko7l aeans 1o the weuth o Randaha
city. Betore the deene were excasated the fand i the
fodfonwss e L

Chiss 11 Gl

At Wiy Chinedbied o 047 acies:
Class 11T 585 aore
Clas VI T8

conditton.. which include addivionad Lieral dramage,

acres, and

acren. Pder proposed project
mprosement o eetion Pethities anad ~oil rebuilding,
the Tand classiticanion would beoas tollows: Cunss L
P2 aoress Ol ol 1283 acres, Class HIED 20962

acres. and Class V14208 geres.

The cencal repouraphy i taiddy unitonn. with
minot chanueling by histonieal surface flood lows
from the surrounding mountains upthinsied over the
past centiries, The Rarz-Zakin area contains some off
the bes' vinevards in the Central Argiandab area.

Audin

HISTORY OIF IRRIGATICN

The water supply Tor the area originates pri-
marily from the Arghandab river: hoveever, a limited
amouit of the intgation supply is prov.ded by a series
ol deep wells Known as karizes, In the past water was
also diverted from the Tarnak river for short periods
of timie duting the spring runoftf season.

Many of’ the evating juis (canals) in the area
apparently have been mouse for over Z00 years. ihe
ol their source of supply the
Arzhandab river. wvith exception ot the Kkurizes.

juis  hve o

Severadd small juis devive their water from the return
Now, surfiee waste and drainage flows which origi-
nate from irrigated lands sitaated at higher elevations
within the arew. Since construction of the Arghandab
diversion dam and the Zahir Shahi canal in 1955 the
juis in the Kuwrz-Zakir area wiler from
turnouts tocated along the Zahir Shahi canal.

receive
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PROBLEMS OF THLE AREA

The e ent 200-vear-old nrivation system is
combinatic v ol juis constiucted  parallel to o each
other, that divide into additionad paraticling small
s, The ow is distrbiied by means of proportional
dividers. The pavalleling and duplicating juis fuave
catsed D1 eneessive et ol seepage ovs,

Prior to coredns ot of the doinage system.,
there were setually no adeqguare donns within the
Kinz-Zakir areas Several imdowners had atempted o
vt dratnage rehiet by divging -hallow hand-diag drans,
Hhe result they obtanecd was suly minor empoiay
vebiet for fands situated ai the highiest point on the
Boddings, The ofd aviem that o diamage system is no
S ontler was amplified inoall of these

hetter than

sEtempts toget disinaee ceber

smee the constinction of  the Arghandab
diverston dany and the Zahr Shahy canal, water hias
Been availubic tor ingation practically all vear Tong
except toeo et 20- iy shutdown pettod requized
mdtntenanee on the

to aceomiphish the necesany

distiburson taciities, The noproved facthities brought

constderable addinonal water o the aea and
resutted o vapnd nsing of uncontined wreundwater
tables, The et water table began to have visible
cilects duing 1904, 1965 and 1900 and caused o
decline o crop production, Tess o vinevards and

toreed seme fand completelv ont ol proauction.
INVESTIGATIONS

Investigations involving detgiled Lind classifica-
tons, permeaotingy deternminations. groundwater ele-
vaions, water distobuion analvas, crop censns, ete.,
in the Cenuad Avehandab started dvsimg the sumime:
of 1907 by the UUS) Burean of Reclamation™s Project
Developmient Phainming team in coopeation with the
Holrmd-Arghandab Vabey Aathorg s P ieineenine

amdd Technieal deparmment. A mfonmation win

gathiered or the Centre’ Apghandab deport it wuas

obvious that pomediate action Sheaid e taben o

provide dranaee aehict tor he weans T addition 1o

recommendadons by the Hetmand- Avehandab Valioy
authority, petitions wore abnmrred Dom the Fond-
owners of thie aien e b Magesiv the Kane thionigh
their easbative vepresentaones duning his vist o on

Fanacyy 130 Toaxs Ty Mageste tsued o ditectne 1o

determine the most fewsible means of providing

drainage relict v the weea as soon as possible, Field

sturvevs o the praposed doain were stted by the
Planning division o the Bineau of Rechimanon on

Fonuars 170 1900 A cepore on the prelimany

quantities and docatian of the dranr wae tened over
to e Helmand Arehandie Saltoy shory me vl
o lent

Foas The report recomneided ENTITRII

of 2008 Ahemer e o opa e s This
svVaben coneasted o oo cwtler Wlian ot U
Kovmetenss Zalan p o o 7 Bdonaetens,

Kuatdahion spur s or Yo bdometor . Maneed Bagh

span v ot S8 bnetens amd Sheorah Wl spn
diain of S0 bometerss with g tonal e ation of

S0 000 nbie e e

Fhe report abso recommended o grnve) sanlaced

stemeter-wide toadway and an ungraneled  fom

meter-wide roamdway on the embankment ot the
diains Thie estimated construction costmehiding the
canal

S376.000,

crossingss toad crossines and oadwavs was

REVISION
O ik

AND MODITCATIONS
PRELIMINARY PLAN

Phe report submitred by the planmg team was
revised by othe Tlohmand- Nehanedab Valley aathoriny
and ahe Kandabiar provineal povernment authorities,
[t owa recommended thar an wddivonal miea be
covered byvothe dien svstens A o result the 27
Kitometer Shehampur spur was also constructed and
Marizel Bugh spun extended 1o provide drainage fon

the Muanzel Baelr caoip area.

DESIGN ACTIVITIES

Al hield with location,

abgmments protdes mades eteowere accomplished by

SHEVOVS respect o
the Proiect Development Phinsing team located in
Kandahar The temn abo made excavation computa-
aons, costoestistes ond - preehinunany livouts, The
Engineering  division ot the Hehmand-Arghandab
Valley Authorioy™ bovineering and Techmeal depart-
ment prepared il ot the final desizns and revisions.
The bydiandic properties s destgned for the drains

are s shown i fable 1,
CONSTRUCTION

Alter aceeptunce of the proposed plan and its
moditications for drainage in the arez. the Technical
Helmand-

and  Engineering department  of the
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Table 1: Hydraulic Properties - Karz-Zakir Outlet Drains

n=0.025 ss=1,25:1

l)ischurgc Depth Bottom Velocity Slope

Drain CFS g (l\ld) width (Ft/Sec) —(M/Secy Sp
(M)

Main Outlet

(1000 to 24682 111 3.14 1.0 2.0 3.16 0.963 0.0011

2+682 to 3+929 110 3.11 0.92 2.0 3.52 1.073 0.0015

34929 to 74420 77 2.18 0.85 1.5 3.27 0.997 0.0015

T+420 to 10+1063 43 1.36 0.62 1.5 3.12 0.951 0.0019

Zakir Spur

O+000 to 1+11] 27 0.76 0.45 1.0 3.40 1.036 0.0034

HETT o 34100 20 0.57 0.45 1.0 2.63 0.802 0.0021

34100 to 6+35] 16 0.45 0.43 1.0 2.04 0.622 0.0013

04511 to 74925 6 0.17 0.21 1.0 1.98 0.604 0.0026

Shekarpur Spur

H000 1o 24650 106 0.28 0.40 1.0 1.60 0.488 (.0009

Kandahar Spur

G+000 1o 2+000 10 0.28 0.40 1.0 1.60 0.488 0.0009

Manzel Bagh Spur

0+000 to 1+600 16 0.45 0.48 1.0 1.95 0.594 0.0010

14600 to 34270 9 0.25 0.24 1.0 2.72 0.829 0.0045

34270 1o 34975 5 0.14 0.17 1.0 2.17 0.601 0.0040

Shorab Wash Spur
0000 to 3+450 21 0.59 0.39 1.5 2.46 0.750 0.0019
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Arghandab Valley authority negotiated a construe-
tion contiaet swaith the Helmad-Avehandab Constioe-
tion  unit and cotninenyed on
September J1.

Ispection were done by

Precatsiine o
PO~ A comstnucimn survevs and
the Telmand-Arghandab
Valley Authordny™s Foginecring divson. Dining the
excavation of the arains the fise balt b one and one
Tadt meter depth for the e toee ldometers wiy
accomplished by duielines. by areas where the water
table wes too higho timber mats were waed undar the
draghine tracks 1o provide Hoataoon. The as-buili
constructien quuntities and costs e shown in Table
4 and the as-buile excavation quantities for cach drain

are os shownan Table 2

Excavation Quantitics
for Each Drain

Tahle 2:

Volume of
Excavation
(Cuh)

[ongth
bixcavated

Diain Designation fmeters)

(1) Main Oudet Diain 10,103 241.004
£2) - Zakiv Spur Diain 7.025 TOR 228
(3)  Shekurpur Spur Draim 2,060 40830
(4) - Kandarar Spur Drain 2023 43431
(5) - Manzel Bazh Spur Drain 4315 71053
(0) -~ Shorab Wash Spur Drain_3.450 65992

Totals 30 A80 636,610

Some of the problems encountered are as
follows:

(1) Extreme waterlogged conditions of the
ground mude it mandatory to work off of timber
mats in several places.

(2} Hydrostatic pressure on the exposed faces
of the newly excavated channel caused sloughing in
sOIme areas.

(3) Wewly excavated drainage channels gene-
rated large flows that made culvert construction
difficalt,

(4) Prelimmary plans had called Tor a free low
uncontrolled outlet discharge into the Taruak river.
Lxcessive eroston of the Tarnak river bed downstream
from the discharge end of the drain required con-
struction of 4 contial structure in the main outlet
drain to stabilize the dramage channel in this areq.

PERFORMANCE OF THE DRAINAGE

The Kane-Zakar dinmage sy ctem was designed as
atc ontlet drnnaee sctenr ondv s Towever. the efTee-
dveness of tis avstent i pased all expectations, The
approsimately 200 meplace pamp-out auger hole
perteabilite tests it the wea mdicated permeabilities
ranging from o tvo to boaeter per days The average
perneabibiny tor the cone caending fom the wmonnd
sorbace down tooadepth or Do et 10 feer)
Wi 03 meters per des Gio e hies per oo, The
average penmeability detcrommed tor the zone from
A0 mieters ton Dl et GRS 00 TN Teen) was

N

.o meters per das (125 inches per oo and 1or the

70ne Tromy CoA0 paeters to o schretens (0 S o s

N

feer) was 7.0 meters per day (FEa nehes per hour),

These pernmeabilitios would idicare the need
for diains spaced approsimately SO0 meters apant to
provide adequate dainage 1o the Tind. depending
apon the type ol crop wown ad  the eation
efficiencies attained. Towas anticrpated that diainage
rehiet would be attained Tor o distanee of 230 (o 400
meters on o each side ot the diamnage channoels. How:
ever. the e2liel that was attined was in excess of 300

meters i some instances.

The  physical appearance o the land, and
especially the crops togedhier with vield data obrained
from the fwrmers, poroaved o oremarkable. almost
immediate recovery of crop production within the
arey ot influence of the drain. Vinevards that yielded
sl som unmakerabic grapes i 1965 produced
farge. sweet grapes sl anmerease in vield of about
25 pereent in Tvoevs Aladta production was nearly
doubled from 1968 1o 1909, Tease prices for land
farmed by tenant e were more than doubled
hecause of anricipated incieased yields. Sale price of
land atfected by the drimoge svstem soared overnight,
Water table Tevels dropped as noicn s one meter
within cne weel atter the donnage excavatien Dassed
presset observation well Diamage aeliel was so
intense i some reaches that water boils developed i
the bottom ol the drains ininally and persisted for

several dayvs.

Cross-drain groundwater observation wells were
astablished  wcross the proposed centerline ol the
drainage channels prio: to copctuction at 2X differ-
ent focations. The purpore of these observation wells
was to deterime pre-constiiction water table condi-

tions. raptdity  of draw-down ufter construction
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passed the points of observation and (o determine the
overall cffectiveness o the drain. Some selected
observations on a lew of these observation well lines
appear in Plates Tand 2 in this report,

Drainage ontffow from this system beean on
October 200 1908 at which time, a discharge meas-
urement and quality analvsis progeam was initiated
and has continued to the present tume. The efthuent
of the drainage wwstemy discharees o the Tarnak
viver, appronimately 12 Kilometers south ol
Kandahor, From October 200 1908 thiough Joly 31,
1970, 0 total of 420582 aere-teet o water has heen
discharged Brom thes system, canving with it 99 507
tons of saiines, The composite quaity of the etinent
had variations o FC S 10" 0 237 ¢ aaging from
2000 to bota and an average ol about 2550 o)
200 pats per million total dissolved soluds. The
average dischurge contains shont 63 peccent sodium,
two to three pacts per milhon of boron, lias a sodinm
adsorption o (SAR) of 7950 i exchangeable
sodium pereentage (FSPY ol 9200 aind oo residual
sodivm carbonate (RSCY Aninteresting sidelisht to
this new diginaee cedem s the draingge outflow from
arecently constiucted hand-dug shallow taim dien
which discharges wito the Zakin spur ol the dianage
svstemy, s drain discharges water froin Land that

has heen frripated tor an untold number of years from

0 0

Karees, The FC A0 2370 was 12000 esuliny
inasalt concentiation of STG parts per miblion, S8
percent sodiom and TES parts per million boron,
Fhis situation represents thie serious natime ol some

of the problem areas of this basin,

Kavz-Zakn
drainage system i best illustrated by three depth-to-

The overall ettectiveness of the

water maps that were prepared showing conditions
betore construction, during constraction and about
s mouths after the dinmage excavation wis com-
pleted. The  depth-toswater maps were prepared,
utilizing depth-to-wroundwater daty eathered trom
over 150 observation wells and pits that are focated

within the area of intluence of this drainage systen,
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These depth-to-water maps appear as Plates 3. 4, and
Sin this report.

The data in Fable Noo 3 gives a breakdown of
the acreage affected by varions depthis-to-water under

pre-project and post-project conditions.,

[0 s imteresting to note that when o suivey of
drainage-deticient Lind was mde i the Central
Arghandab area dunmyg the peniod between June 933
and Linumy 19560 10 was derermined  that about
13200 qeres out of 87500 acre . ob lnd were in need
ol drnages Tnthe Februarny-Mach 1908 petiod, as o
the pre-project conditions. it was deterined that out
ot about 99 000 acres an the Central Archandab area,
2000 qores had o owater tbde Tess than E.5 meters
Below the crovnd surbiace andover 60300 geres had a
water fable ess than twe cecters below the around
suthace. O s total ac capes approvimarely 24,000
acres are o the NassZakae diaimage system service
areds 2SO0 geres ot which had o owater table less
than 1.3 meters and 19700 aeies ol which had a
water table dess than twometers e the Febmary-
March 190N petiod.

When a comparable groundwater evaluation was
nde under post-project conditions, it was detetr-
mined that the acreage that was plagued with o water
table tess than 150 meters below the ground surtace
bad been reduced 1o about 6,700 acres and the
acresge with aowater table less than two meters below
the ground surface had been reduced 1o about 9.500
acres. This tremendous improvement can probably be
attributed to construction of the Kire-Zakir drainage

svsten,

There is still considerable acreage that is in need
of drainage in this area, The solution to the remaining
drainage problems will be in the construction of
additional farn and fateral typ drains to tie into this
outlet system, through the implementation of efti-
crent wrigation practices, and the weduction of seep-
irrigation  distribution

ape losses in the  present

svstem.
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Table 3: Acreages in the Karz-Zakir Drainage Svstem Service Area Affected
by Various Depths of Water

Depth to Water in Meters

00 - .50 - 0.0 - 1.00 - 0.0 - 1.50 - 0.0 -

0.50 1.00 1.00 1.50 1.50 2.00 2.00
Condition

Acres Acres Acres Acres Acres Acres Acres
Pre-project 5418 8,054 13,472 4,359 17,831 1,889 19,720
Feb-Mar 1968
Intermediate 1,202 4,834 6,036 5,137 11,173 3,551 14,724
FebMar 1968 _ —— —_ _— —_— —_— —_—
Chunge Between 4,216 -3,220 -7,436 + 778 - 6,658  +1,662 - 4,996
Pre-project and
Intermediate
Pre-project 5418 8,054 13,472 4,359 17,831 1,889 19,720
Feb-March 1968
Pout-project 252 1,794 2,046 4,624 6,670 2,847 9,517
Feb-Mar 1970 _ —— — —_—
Change Between -5,166 -6,260 11,426+ 265 -11,161 + 958 -10,203

Pre-project and
Past-project
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Table 4: Karz - Zakir Outlet Drains

Constructed Quantities and Costs

Item  Work Description Unit Quantity Unit cost  Amount Amount
No. ' (Afghunies) (Afghanies) (Dollars)
| Excavation diy CuM. 263,117 27 710415 94,722.00
2 Excavation wet CuM. 373,501 43 16.060,543 214,140.00
3 Overhaul CuM. 144,699 14 2,025,786 27.010.00
4 Furnishine & Installing

307 Reinforced Concrete

pipe L.M. 507.85 2,952 1,499,173 19.988.00

3 Furnishing & Tostalling

457 Reintoreed Concerete

pipe LM. 418.77 3,936 1,648,278 21.977.05
0 Compacted Buckfill &

Embankment L.M. 6,423 70 449610 5994 .80
7 Riprap CuM. 84 700 58,800 784.00
S Gravel Surfacing Cu.M. 17,645 41 723,445 9.645.93
Y Dozing 4 meter 1oud .M. 30.140 27 813,780 10.550.40
10 Shaping & Compaction L.M. 30,140 88 2,652,320 35.304.20
11 Furnishing & lnstalling

247 Reintoreed Conerete

pipe I.M. 42897 1,650 707,800.50 9,437.34
12 Furmshig: & Instlling 187

Conaete Pipe L.M. 262.85 800 210,280.00 2,803.73
13 Structural Bxeavation Cu.M. 3,397 45 152.865.00 2,038.20

Concrete Abutment La. 8 6,500 52,000.00 693.33
15 Buarjoist Tross - walkway

tor 227 Barrels L.M. 67.20 5,850 393,129.00 5.241.60
16 Barjoist Truss - walkway

for 307 Conagated metal

pipe 1.M. 1520 6,550 99,560.00 1,327.46
17 Furnishing & Tostalhing

of 367 Reintoreed concerete

pipe LM. 2684 1,520 40,796.80 543.96
18 Furnish & ostal 173 of 367

Reintforeed concrete pipe LM. 63.44 1,050 66,612.00 888.16
19 Concrete footing mcluding

riprip L.M. 21 1,200 66,612.00 336.00
20 Furnishing & Tostalling

of 1/3 of 287 Reintoree-

ment Concrete pipe L.M. 20.74 500 12,029.20 160.39
21 Furnishing & Installing

12" non-reinforced

concrete pipe L.M. 78.96 280 22,108.80 29478
22 Borrow CuM. 1,208 27 34.965.00 466.20
23 Riprap (pliin) CuM. 298.25 800 238,600.00 3.181.33
24 Riprap (grouted) Cu.M. 93 1,100 102,300.00 1,364.00
25 Reinforced concrete Cu.M. 57 1,500 256,500.00 3.420.00
2¢ Bypass excavation CuM. 4,200 38 159,600.00 2,128.00

35,010,232.22  474,803.06

*One Dollar equals approximately 75 Afghanies.
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AFGHANISTAN

WATER MANAGEMENT, METHOD OF APPLICATION;
MEASUREMENT AND CONTROL

A. G. Shuja”

ABSTRACT

The principal objective of all irrigation projects
is to deliver the proper amount of irrigation water (o
the water user at the time needed. A water dispatch-
ing system was developed and used ona small
irrigated area in the Helimand vallev near Darweshian.
The resulis of this experiment indicate that the
systent could be used beaeticially on any ares, and it
iv phinned G expand 1t to Jareer areas. Uinder this
system the ditchnder colleets all water orders and
defivers them o the disparcher who sehiedules them
o Lln‘|l\’x‘|), The Lflw}'».!l(]lk‘[' gi\'ux the (lk’li\"Cl'}' sehed-
ule to the watenmaster and ditchriders Tor deliv-
ey The record of ddeliveries o returned to the
dl\p:lh‘])cl\ othive where water decounting records
are Keptoon oocnrrent basi Fhis syatem gives the
overbcontiob ofwater wieduling to one person who
can cichedule delnerion s that all water users, o
natier where they wie located onthe system. will be

treded faitlyv.
*Director General, Operations and Maintenance  Division,
Helmand Arghandab Valley Authority.

INTRODUCTION

The success of any irrigation project depends to
a farge extent on the proper operation of the facilities
and the cooperative efforts of the operation’s person-
nel and the water sers. No matter how sophisticated
and well constructed. no project can be successtul
unless the farmers are successtul, The suceess of an
measured by the

irrigation project s theretore

number of successtul farmers i the project.

To pe effective an wrigation project must be
properly stafted with operating personnel and capable
af delivening the proper mount of water o the
Lormers at the time needed. To aecomplish this. the
operating organization must be bached by gl set
ot fnws and repulatinns poverning the use of water.
Another prime requisite = a0 charge Yor the water,
preferably on o volametize basis 1 there i no charge
for the witers then 1t seemingh has no valae and
wasting it is noi a deterrent 1o the water user, i he is
requited to pay for ol of the water delivered through
his turnout. he will husband and muke the most
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beneticial use ol the water and avoid waste that
would be charged to his aveount.

Dependable transportation, vood communica-
tion, and aecess roads e of great importanee in
proper management of an drisation projeci. Consalt-
ng operation and mamntenaace pessonnel during che
design and construerion af an nvization posject will
areatly help oo simooth and elticient operation of the
project. The destan and constraction engrieers are
chictly converned wirh the coonomimes of constinetion
features. and freauenth ovedool certim aspects
tpottant o the operition and manteasee of dhe
projec o hewould beowell to have o conterenee priog
b the desion of any section of a0 pioject. The
conference should anclude representatives of opera-
tions and macnienance, agrtcultungd otticials andar
posstbles the water wsers tenmselves Fach cany
coould ther be representaed and the entire projedt
would be a cooperaone nodentabiane wath o complets

undenstinding of wliont vio be e complished

The peesent svstem of sodes manaeemend i the
Helnd project By served o ntrpose tor many veans,
[t B been improved vear atter yew balat s not vet
satistictorny, Atter the constincion of the Shanadan
and Conteal Archandat Diganon sysene, 1 will be
possible for HAV A (o contiol the water down to the

farnier tunotts.,

Keeoing moaemd o berter and more efficient
wrethod of water management in future operations., o
new sustenn was developed wd pat into operation
hwoseasonsiaeo for Block 712 of Darweshan, totahing
about 00 aores. Fhis svstem, discussed e the Latees
patt of thas paper. seems 1o be practical and simple
and can beoased Tor projects that are destened and

constracied aecordinedy

HISTORY Ol
IRRIGATION
The Trllmand  valley and the Chakhansur-
Stestan areas were Tt irrigated prior to any wiitten
history, Investigation of some of the archacological
rains reveals thot arigated agricultore cim he raced
hack o 3000 BC The vuims ol the old cities indicate
it covery prosperons and exrensave nrtgation amd
agricultural svasten oxisted in these areass There i
some evidence that sone torested areas abso existed in
what iy now o desersswith practically po vegeration,
Lnterprising operators are sl haoling the dried up

timbers into Lashkar Gah and selling the logs, 1oots,
and branches tor firewood, The present condition of
the desert area would indicate the possibiliy of
extensive agricubture, muneh of which has now jevert-
ed back o the deserts This could he arnibated 1o
madequate denmage, poor fand wind witer wee s and the
saliaity problem spgrivated by the hieh evaporation

1

vate in this desert wen The operation of this

extensive nnaaded  wea mnst have reqguired the
services ot considerable manpower. Al ot these old
atens were probably destroved by conguerors.
These events probably resalted o the Tower produc-
ton and. posstbly o imal abandonment ot firigated

agriculire i Lirge portions ot this area.

HELMAND VALLLY
DEVELOPMENT PROJLCT

Hhis project thas wae not undertaken solely for
the devetopment of o new e There iy probably
oy w smadl portion of the proposed project tands
that woutdd he virgin sonl To rmeand vesettle these
areas e the Hebieand valley ic would be necessary 1o
develop o new svatene of canalse drains, and aceess
roads, along wiath o vood systeny of conmuunication.
Consideration should also he given to reclaiming some
of the areas that are presentls not indgabie due to
salite and waier logeime caused by the present

HETLAIon syste.

Phe njor worls o Helmand Valiey Develop-

ment project are briethv deseribed as follows:

Kajakai storage dam. Earth dans focated oncthe
Helmand vivers 94 meters hight 275 meters fong: buse
32250000 cabic meters
I A95.000 acre-
feet, with a possible marease ncapacity of S00.000

width 1O micters. with
enthankment. Storage capicity of

acre-teet by anstallation of gates.

Arghandab storage dam. Farth dam Tocated on
the Arghandab river: S0 meters high: 520 meters long:
base width 220 metess. with 2499000 cubic meters
cmbankment. Storage capacity abont 388000 acie-

feet.

Boghra canal,  Seveniv-rive  kilometers long,
¢ A &

2000 cubic feet per second capacity.,

Shamalan canal. Sixty-tive kilometers long, 750
cubic feet per second capacity.
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East Marja canal. Twenty kilometers long, 4450
cubic feet per second capacity.

Darweshan diversion. Concrete weir and head-

works o1 Helmand river.

Darweshan canal. Fitiy Kilometers long, 1,100
cubic feet per secoand capaciiy
Rockfiil dam on

Avghandab viver: S89 nieters longt weven meters lugh:

Zahir Shahi diversion dam.
rock spithway

Zahir Shabi conal Foriv-tour Kilometers long,

L300 cubic feet per second capacity,

Nad-1-Adlb arcr Ao
canal water, settiement of 10w families,

Faoct acres, Boghra

Marj wrcas Shaut 7000 acies. Boghia canal

vaterssettlenent of Q0 ndies g present.

Vhour - 3.000
Darweshan conal warer ob b b, 275 families.

Darweshan  aren, e,

Central Arghandab. Abour 949500 acres, Zahir
Shahi canal water obd e,

North Arghandan. S bhont 40000 acres. North

Arghiadaby intake sorictuee, old o,

Tarnak arca. Ahout 12000 acres, Tarnak canal

witer, settiement and old tioms.,

The above tacilities were constiucted starting in
1939 with the Boglna diversion dam. tollowed by
about o0 FBilometers of the Boghra canal. The
Shamalan canad and” Marja canal svstems, along with
Rajakai and Arghandah storage dams. were built
between 1950 and 1950 The Arghandab Zahir Shahi
diversion dam und canal. the South Arghandab canal,
the Tamuk branch and Darweshan diversion dam and
canal systeny, along with the drainaee Tacilities for all
of these systetns, have been completed sinee 1954,

Operation of the Present Svstem

Construction of the project facilities appears (o
be an extensive development, but when the siluation
15 aralyzed one finds that the main accomplishments
to date have been the building of proper storage

facilities  diversion dams that ae permanent struc-
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tures o replace the old brush nuttress dams that
were lost each time th2 rivar Now got wbove norml
stage, and the main caaals which fonm the backbone
necessary o deliver water to the old jui ditch systems

that have been i existence ahnost sinee time began.

I st instances. when the irrigation water is
delivered into the old jui ditches, TIAVA does not
have any Turther contol of the warer, Fhere are no
access toads into dliese areas on which o ditchirider
i travel Most ol these old canals have no measuring
devices except the headgate and veryv few turnouts
CxisG o most cases the water i debivered by cutting
a hole through the side « the old jui and flling it in
with soil when the drigasion s completed. The
delivers ol water 1o the fanmers is aciually handled
by the village merohl who it requests water to
be turned on o off ot the main canals by the HHAVA
ditchriders who patrol the main canal svstem,

I the Mg and Nad-i-Aliareas there s a
lnted fateral system, In many cases. the Land s not
adequately leveled and does not have access roads and
proper drainage. Both ol these areas have been gready

improved in the past few vears,

As to vecent thmes, these arcas were first settled

and developed in 1932

The majority of the setilers
were nomadic people withow experience in irrigated
farming. The soil is o typical Tow productive type,
overlaying o hand conglomerate two or three meters
deep. When this wea was (st irrigated it was started
with small sections which utilized o minor portion of
the main canal capacity. and the Boghra canal, with
s large capacity, was actually used more as a
reservoir than as o howing canal. The farmers and
their agnicultiral advisors were alowed to turn the
water onand off alimosi ot will, There were no
charges tor water and it was often allowed to run
onto the farmed areas fur in excess of requirements.

After two or three years of this type of
operation. o considerable portion of the developed
area was either waterlogged or salted up 1o the extent
that some of the settlers abandoned their land
holdings and reverted back 1o their nomadic lite of
raising sheep, soats, and cattle.

To correct this condition. the management of
the frrigation system down to the furm turnouts was
transferred to the Operations and Maintenance divi-
sion of the Technical department of HAVA. Water
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micasuring devices were instailed o most turnouts,
Fven with these ocasuring devices and new diteh-
riders 10 has heen dittieult 1o ke over complere
control of the water delivernies because ol the previous
fax atutade exercred. bt definite progress has heen

made.

A considerable amount ol undercioond tile and
open drains have been installed. with the resuit vhae
most of the fand can now be faomed.

Watermasters and  ditchniders were given o
training course of two hotrs weekdy for o period ot
three months, They wore taoghit how 1o measure
water using e vinions straciies and micasuning
devices, and how 1o compute the vohime ol water
from the cubic foct por second Jow o varons
fenieths of dime. Soime of the wiatenmasterns were sent

to other countries for inservice practical traising and

this has greathy stengthened the organizaticn.,

Proposed Method of Operating the
Trrigation Svstem

The system osed in Darweshan, Block 2E-20was
for o comparataely small area, sy conmunications

were net as important, Connunications would be of

areaier impoitance i the operation of o larger system
amd e i proposed that earo should be the media tor
this purpose. Bach ditchidder would eperate from
pickup tock equipped with 4 radio. He could be in
constunt communication with other ditchriders and
the ninn office. tle would be cesponsible tor all water
deliverios inan ara of approvimately 10,000

HUTeS,

The experience gnned in Darweshan has proven
that the system is workable, A complete record of ull
water deliveries was obtained mdicating the rurmon
and oot daie wd ne ot day the cubic feet pe
second detivered: the totad wmount of water defivered
through cech tumout: thie number of aeres arigaied,
alorgwith the acre-tfeet noracie dor eacio month, und

the totat qore-leet NN RS For the vear.,

lnehe veny b ample aen o Danweshan one
ditchode: coutd caalv handle the duchndder duties
and program the schedule of Wl deliveaes, Tnoa larger
the scheduling, water

area, b s proposed  that

weonnting and overdd' control ot the water be

handled from a central water dispatching oftice. With
this svtem. the complete overall contiol of the water
wil he i the bands of one person who can see the
entire: picture, He e make decisions tor changes
necessany betore mmor tronbles develop into major

i tieulties.,

Fach water user will be provided with @ set of

tufes and regulitions to povern the delivery of
iration water. These rubes will be revised Grom time
to time to mclude changes appropriate to L existing
conditions, A propesed set of aeandations Tor con-
tofling the deliver of nriwation water i presented

fater in this paper.

Uirder thie dispaicher’s system. the ditchrides
will collecr all warer orders either verbally or from
the water order forms deposited mocked boxes
fovated throneheat the svsteme The procedure will be

as totlows:

Water Order and Delivery Record Card. The
ordering. Lnibunon and recordimg of waters will he

tactlitate:d Dy completion of the water order and
defivery cand as shown ie Figaee 1o The card will
nornully tolow u series of ten steps in performing s

function:

(1 When ohe order is given verbally, the water
user, marahb o ditehrider, will complete the follow-
ing blanks:

Water Use

Seril N

Canal Lateral

Turnout Gate size

Wiater Order Place on 13

To beain A3 todrigate

(hectares)

(1) The ditchrider will collect the order cards
from the collection boxes each day. or complete the
required formation for the water wser or mirohb
and thea complete the tollowing:

Taben by on
ditehrider)

(hour and day)



(3) The card will be wrned over to the
watermaster at the end of the ditchrider's daily 1un.

(1) The watermaster will place the orders with
the dispatcher and complere the followinge when the
dispatcher has scheduled the delivery and determined
the order of rotation:

Pliced on schedule by

(dispatcher)
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Head No. for cms hrs. in Head No._

Scheduled from__ Schedwaed to

(3} The watermaster will return the curd 1o
the ditchrider.

() The ditchrider records his measuiements
and observations on the following:

”, il Gate
Diteh- . . - . .
Date ‘ Shitt fime Fotal Open- Cms
tides ine
|
I
i
(7 The divehmder with venmm the cand 1o the the watermaster. bwentv-four hows perday surved-

watermaster at ather the completon of the dehven
arat the end ot the water deliveny week (midnight.

Thursduv).

(8) The watermaster will complete the follow-
ing:

Computations

From To
(Hr. & Day)  (Hr. & Day)  Hours  CMS TN,
(V) The watermaster will turn the card over 1o
the Water Accounting office on his next scheduled

Visit.

(1) The defiveries will be recorded in the
permanent fite. The cand will be filed e the Waer
Acconnting oftice and Kept as o reterence for two

years and then destroved.

Dispatching office. To mamtam overall control
of the water in the central oftice. a water dispatching
and accounting office is needed. The dispatcher will
schedule water deliveries based on orders brought 1o
the office daily by the waternuster, The dispatching
office will also determine Hows o contral points on
the canal as changes i delivery are made. The clerks
i the Water Account oftice will mnintm ecords ot
water delivered to each water user.

The ditchrider's beat will be dncrensed (o
inctode afl Fterads and canals, The ditchrider will be

the go-between for the water users, or irohb, and

Lince can be mantained with the use ol three shifls
and ditelnidary wsing swtable means of tansporta-
tion. Gnomest structures this constant surveitlance
clinunates the need for other warchmen.,

Ditchrider’s beat. The ditchrider should estab-
hisha regulur beat sooas to anve at the same place at
about the same time cach day. He should visit cach
operating turnout cach shitt 1o check dudiveries, to
receive wirter orders, and to observe the distribution
of wuter where changes have heen made. Fach
turnish the watermaster w list

ditchrider  should

showing the sequence of stops made on the beat.

Fhe ditchrider. under the divection of the
dispateher s responsible for halicing tlows at the
control points and at the canal headgates. A sample
canal eperations comparison sheet s given in Figure
2o Inthe example the diversion at the headeate would
be reduced by 1S cubic feer per second. The canal
cian be adjusted by relaving the information up the
canal frony one beat to another.

Ditchrider’s handling of water orders. A water
request card is required for each delivery arder or
change of delivery order. The water orders should be
collected each day by the ditchrider from  the

trmers.

Ditchriders responsibility for delivering water.
The ditchrider  must
accurately in the amouni ordered by the farmer or
mirohb and scheduled by the dispatcher. Deliveries

measure and  deliver water
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should  be Checked and conected  continuously.
Corrections should be <hown on the water ordey
cards. The exact tivon and tunolt e wiil be
observed and recorded by the ditchider. The ditch-
rider will relay the estinated time of delivery o the
Faroier or mitolih verbally when possibles and by use

of the schedule board g al! times.

Watermaster. Lhe winernmster is cesponsible tor
the management of W water within his designated
area. This includes the main canal, Taterals and draine,
He muost kow cach diteh and drain in his area. then
condition, then capacity and the amount of Tand they

SUIVE,

New the end of the recalar shitt cach dav the
witermaster shoold collect the warer order cards
from the ditchriders. He should also receive o verbal
report of conditions on - cach beat. In addition. he
should maintain a close personal surveillance of the
canads and drains, noting moss arowthy silting, cro-

sion, struchure deterioration, ete.

Fach moriing the watermaster showd report o
the centrab oftice. He should check the water orders
placed  the  previons dave and piekup the wate
schedule which has been prepared from these vrders,
The schedwle should be tamned over to the ditehiders
when he meets them Forer s the davs While wt the
centrial office he shoubd veport on the caral conditn
to the chiet of the Trdeation Operanons division, He
should abso Tearn what mnienance worlo b presently

scheduled tor his aren,

Dispatching and  eater accounting. The dis
patchimge andd water account offices we sepatate but
their Tuncrions e closely relateds The dispateher
receives the water onder from the waternuester makes
delivery schedules and nrantains recond ofrequned
Hows ar chiech poants i the svaem. Hhe wator
accountant revords b dehvenes, maintaimng mdind-
wal records oneach warer e and o oabadation of
total volume defiveries,

The dispatcher e sibubte woter orders,
estimiie carriage losses and compute Hows at the
control points e nintain 1 constant check on the

canal.

The water accounting office will nuintsin a
complete uptodate tecond ol deliveries to cach wate
user. The drrication water ledger sheet, shown in

Ficwe 30 may be used to keep both a current
tabulation and a permanent record. This information
could be used 1o weess water charg s based on a
volume of deliveny

Al water e the noaastion systeme will be
controlfed by the aitchnders, The services of diteh-
arders will be requned 20 hours cach davoseven davs
cach weeks o o todal of Tos unmbearns cach
ditchoder-beat cach week s IH this Tead v divided
bBetween two e cach wondd have towork 12 hours
adav eveny davs Firee men wounld wark endhit hours
dathy cveny v e 0 tos contiitons. so 1t was
decrded to beeake tomto o 0-hoae weel as idicated
o the toltowine work schedudes ewres 10 and 6.

With these schedules. o wonld ol e four men
for cach bear amd one esoa nuan e worke an

coht-home Sttt one diyoweel e cach of dhiree

beats, The estia™ o N7 i would beavailable ro
work two shifts, one on Sunday and one on Foesday
at other assientients. This schedule o mranged so
cach ditchrider would have to worke tive eight-how
shites each weels He would have two consecutive
duve off cach o week and once cach fowr weeks he
would he ettt ror tour consesutive davs. Fach diteh-
rider would ke Tos reguabar turn wn cachoshivic No, 1

eravevard Shet trom nndmghy o o, Nod 2 day

shutt, o > Gans to o pones aed the Noo 30 swing

sutes trome 4 oo to o nndmghie Hhie man who works
the N7 ittt oncbear Noc b Satuvday s works the "X5
Shitt o bear Noo 2 AMondavs, and the X7 shift on
the day shift, He
the best ditcliidar, ome that iy being

beat Noo S Wednesaavs clwaye
<hould be
sroomed tor promotion to satenaster or dispateher.
Te will he avastable two st cact week tor practical

m-service tauning meeithicr of these posttions.

Phe ditctarder will operate trom a pickup truck
being
tansterred from one tider 1o the next as the shifts

ardd the ack will be ran continuously,

change.

With this tvpe ol coverage, it is believed that 4l
water can be timed o and ot and all water being
delivered can be checked and measared twice each
shitts The main supply canal and all Taterals con be
checked at bne measaine devices toassure ade-
quatte water supply for adl deliveries.
entite e to o be

Irrigation schedule. The

inigated s divided §nto head areas, or the area that



one stream of water can irngate il rotated in the area
for one week, For instance. o sticam of water
gnounting to 1) cubic feet per second will deliver
roeuglily 20 acre-teer each 24 hows and. i this
amount o waier isoapplicd thiee iches deep. 80
dores per diay can be ngated. o S0l aeres cach
weehs T this case o head e woukd be voD geres,
and the entiee noeared wen would be divided ino
SoO-acre arais, weatnmeed ot one heed of water
vould bemoved aronnd inthe wen with the teast
mteriuption of the nosiad Sows i the sestem. The
hewd areas fon prat o the proposed Shanulan project
ate shovn o the map presented i the technicyl
paper sbout Shamaban project plans,

Head mea Noo b i Jocated in the towest
So0-avre veach of the wvatems head ares No, 2 would
be the next SoO-ncre area apstiann, and so on
upstreany back to the heading At orders for water
are scheduled an the orders e receivedld e their
respective head wmeas on the nrigation sehedule Weer,
Fieure 70 A« the orders e receved, the nmber of
hours required tor cael dehvery are nenhed. indicat-
tg the howrs Tor cach ran and the dengih of thne each
fead ioscheduled o advanees AU the top of the sheer
the dae foneach des ivmeerted snd e nanmie of each
ditehrider tondicared tor cach shit o e worbaed, A
cach swarer order comes o the dispatcher ™ altice,
e can el wr o vlvnce approseately when the wate
vt bedetiveredsandd o the deliveny proviesses the
sehedude can he adpusted to retlect Sotnad conditions.
Proposed  Regubations  for  the Helmand
Arghandab Valley Authority

Vater orders. Al orders tor water shall
be piaced with the dochrider or deposited in the
collection box Jocated i the arew I requested that
wherever possible. all arders he placed not Tater than
noon on Wednesdey for the weel beamning the
following Friday st midmght. the placing of the
order a2t this time will ereatdy tacilitate the schieduling
ol water noadvance. however, af the water onder
cannot he placed priior to noon on Wednesday for the
following week. water orders will be accepted and

211

scheduled. but the water wier making the request will
huve 1o take his tum atter otiers are through with the
witer.

The Tollowing information is required for each

order:
(1Y Nuame of the vater user.
(2 Serial number of owner or user.
(3) Canal system, lateral and turnout.

(4) Size of irrigation head in cubic feet per
second.

(5) Number of jiribs to be irrigated.
(0)  Estimated hours of the run.

Water schedule and notice to water user. Upon
receipt of water onders, the sehedule ot debveries and
the order of gontton will be established by the
dispatehar Any e o water user contacts o diteh-
tiders the ditchunder shall contact the dispatcher and
advise the water user oy to the estimated time ot his
twrnon. The ditchoder shall also maintain o schedule
howrd at o central Tocation in each ditchriders beat.
Fhe schedule board will indicaze the totation of each
head of warer i the beat and show the estimated
turnon and tonoff ime to each witer user.

Water measurements. Fhe exact tarmon and
turnott time with be observed by the ditchrider and
transmitted o the dispatcher who shall record it and
shall Keep an secuate record of all observations taken
duting the drrigation run to cach water user. These
records will be received and recorded by the dis-
patcher and will become the official record and basis
tor all water hmges. Actual elapsed time and the
average of all water measnrements will be used in
determining the guantity of water delivered. Altow-
ance for cardage losses will e made whenever
measurements for farm deliveries are made in the
lateral system above the tarmer’s turnout.
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Figure 2: Canal Operations Comparison Sheet

SAMPLE Date May 27, 1969
Mohammed Khan  britehider Shanulan Canal
- Fine B Cubic Feet per Second Algebraic
Location Statd e e . ] , T
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Figure 3

Irrigable Area
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Fourth Week from

Aug. 28, 1970

to

Sept. 3, 1970

———
Figure 4
SHIFT OPERATION
FOR Ditchrider Beat No. 1
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Figure 5

FOR_____

SHIFT OPERATION

Ditehrider Beat No. 2

FIRST WEEK

DAY OF Tl WEEK

SHIFT

SUN.

Gravevaid

bbbl L

NSING

Ot

THUR,
Y

: 3
. 4 _ } -} 2 | 1
2 AR 2 I |

SECOND WEHIEK

DAY O T WERK

SHET

~ MO,

CGaveyaind

Dayhgbt ]

Swiny
ERLAMLLLS

Of1

HIUR.

|
I
bl

TIHIRD WEEK

_SHIET

Gravevard

 Daylight

DAY OF HHE WEER

N I
SUDN, ]
N

HIUR,

Nuo.
No.
No.
No.

Aug. T,
14

First Week from
Second Week from Aug.

Akbar

Audin

(OH| 2 > Ral -
FPOURTH WEER
DAY DEEWERR
SHIET FR1. SAT. ] SUN. ] OMONC ] T,
L Gaaveyaid 4 4 4 i !
Davlipht | ! o N }
P Swing N A R
OIf 3 3 2 L

Rahman

A s o —

X .

1270 o

1070)

o Shifkg
_Kabir

Ay,

to

13, 1970
Aug. 20, 1970

Third Week from  Auvg.

PR AV

2]

Lo
, 1970 G

Aug, 27,1970

Sept. 3, 1970

Fourth Week from Aug. 28




218

Figure 6

FOR
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AFGHANISTAN

RECOMSTRUCTION AND
SYSTEMS OF

Most drrigation ceostems in Atghanistan e
privately owned, Onlv asmall nember belone to the
government. nsone wicas of firivation find develoge
ment, such ws the Hedraand and Noangashar valleys,
Parwaie mraject, ete., the allocaton and distuibution

ol water are controlled by covenment bodies,

I diese arveaes B ahe Bst fewe vears o st
has been made o introdice new wethods ot firdeas
tion, preparation o1 fields and cropping practices on
Fans. Because only about hve percent of e
irated funds e Atehamstan e governmein owned.
the v amicaltind production o trogn povatedy
owned. adivonally ripated Saeds Thees ar the
present stage of aational aevelopinient the Turthe:
tcrease of apticnitinad prodoction 1o gemed (o the
nuprovenent ol igation pactices on fuos, The
averape sizcoob o barm e Afpinnistan s dess i one
hectare, Unider such condinons it e rather ditficult to
CArTY on pecommendations oninigtion practices
given byothe fitthe sisth ond eventh semns of
NESA

widespremd use of sprosd o omition, foroation ol

countties. these reeommicndations includs

ITFIEatIOn assocktons or coupenitives, adoption o

new irrieation s owater techitingues, ele,

Betore these things can be tully realiced, it
would be necessary to provide mindern irrigation

IMPROVEMENT OF
AFGHANISTAN

IRRIGATION

tacifities, which would require rehabilitation and
rearringernient ol existing irrigation systems, becatne
only reconstineted fgation svstems on foons can
open the was fora comprehensive seientitic approach
toomodene tethods of nrigation and Tining. Such
reconsirietion ey ke nany vears, because many
ditficultion comected with histarncslc tormed sy
tems of lndetenure and warer vee o witl neeid 1o he
overcome. Howevers we e of e opimon thi the
work should begin with noapleaentation of the initul
messtines of oecomne ided stage developiert, The
tollowing oo prekinnmary ontline of g plan for

reconstruction ol ineation systems:

Phe plan should undertake 100 establish on

aripated tarms the mareriab basis and - space-
creaitaation conditions Yor the widespreasd mechani-
sntiom ol agcubiaat operations, B land cechima-
Honondndgated linds, improvement of ivigation
methods, kind dse efivivney, productivice of Lubor,

and ceonomic ase of brigation vate,

sleasiies for recomuuction of rication and
diannage westems should be taken separately for cach
area. sand e iolovane points siiondd be considered;
(1) Orgaizaten of igated  plots. poper
focations of hrgation snd drainage networks: redne-



tion of the number of water distributing points on
inter-Garm invdgation netwerkss improvenient ot culti-
vated  Lands: equipping irdpation and dramage net-
works with hyvdiaulic structnres: introducng new
irigation  technigues, mereasing the efbicieney ol

irrigation  networks by controlling innliations

forestation developurea o estonaiine costs ol reeon-
struction, and determming of promasy stuges ol worle

To complete the pha sl be necessany to
have the tollowine a0 foiroet fmd use mup
showing  the boundinies which me fo be revised:
F1O00D topowiploe maps with 008 100 T mene
contorr mtervalo L0000 wod maps showing the
chatacteristics ot ol snd Lo edamation: condi-
tions: 130,000 hvdyo-veolociead and Tad recliama-
Hon naaps: cropping patterns, Loty present and

projected s crop awaict requiements,

Plans Tor vebabihoaieon of ieaion and dran-
age networks we o oworked  out dn the tollowing
succession: Reconnaisamee stvev s, preparation of
one ot several alreinatives ten rehabititation ol bz
ton and deinaee networhss seviewing and choosing
of the tinet abterneive o project tor thie arca
devetopment and pian Tor rehabifitation moorder o
assute the most etficrent fand use: elaborating the
adopied version ot the plan. completing necessary

desigiis and detatls.

A prospective plan for rehabilitation should be
designed Tor o period of 20 10 25 vears and should be
move comprehensive than the plans prepared lrereto-
fore. The plan should provide tor steaghtening and
for parallel tocation of mas wngation: canals and
water collectors, Provision should also be made fon
right-angled shape of firm plots to simplify migation

and easy operation of machinery,

The above mentioned mprovements may be
carried out in twostepss (8 The poie where wara
is taken from the rain canad Cwater distribution unit
on main canal)y, shonld be nansterred upsticam o
downstream in order 1o obtain proper command i
the main and secondary canals: €2) Fliminating of
superfluous canals, and straightening of other canals,

1towill be more cconomical to have only one
water intake per furme The number ol intakes should
be reduced to o minimum. Some reduction in
turnouts may be achieved by redistribution of land
ownerships with due regard 1o the commund of

’1‘)]

inter-farm canals and reconstruction of irrigation
ditehes.

To ensute proper mgation, leaching, seed
covering, mechauized harvesting ot crops and all
other operations, tand feveling and adjusting should
be done i a maaner o achieve regutar shape ol
rrgated siorsstraight alignment of indgation canals,
drainage note ok and water collectors. Provision
should also be made i the overall Bind Teveling plan
for the consuction ef adequate roads for wl tyvpes of

i operations,

fn the plan tor twombod wrading an attempt
should be made o mamtam existing field surfaces
and 1o mmimize. i possible. mounts of cuts and
Hills.

The desion discharges 1or the canals and outlets
should be calcubuted and determimed in accordanse
wooh the following waier use at frms: Farms served
by o constunt supply of water ot one canal are
considered as i water-consinng unit: within the uniy
the capaciy ol the system should be o enough to
mrigate the entire unit during the peak water de-

nunds.

The design agischiarge Tor an area can be caleu-
lated by considering the size of the area. water

requirements and other practical matters.

In designing the schiemes tor rehabilitation,
provision is made to complete the inter-farm irriga-
tion drainage system with afl necessary engineering
structures including construction of’ permanent out-
lets on the secondary canals. Sinee water distribution
at the farms s based on water circulation within the
witer comstming units, as o roles all water outlets
should be coupled with permanent or temporary
partitton stuctures. Aquaducts and culverts should
be envisaged not caly at the places of intersection of
existing canals but should also be planned tor easier
water distribution, independent water delivery to
every single farm. and to improved conditions of

command.

Additional water drops should be applied for
erosion controb and for converting irregular streams
into controlled ones and increasing efficiency of land
use by utilizing waste lands along the banks.
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For increasing efficiency of Land use and for
erosion control purposes in steep and hilly terrain,
construction of should be

provision o ternees

considered.

Cader some conditions retainmg walls should
be constructed. especially il new canabs are in steep

.\I()PCS.

Al water outlets at the G level shonld be

provided with water measaring tacilities,

I possible fanm voads, when they cross irriga-

tion  systems. shoald be combined  with hydro-

technicu siructures.

New irngation techuiques Gsprnkler irmgation,
autonuatic or hnproved stripeoaid farrow arigation)
may be introduced.

Intraduction of new divigation technigues wil!

require  destgn expentence. changes o structure,
machiery and other cquipmentand certain toutines
inoperating the new systeis,

These prerequisites Tor mtroduction of new
irrigation techoigques will nor apoea nnmediately.
Thae iy whyvom desiime schenes Tor rehabilitation,

the staee tor minedienon of new wechniques of

irigation shonld be developed i adl 2& provinees of
Afghanision on a2 linired wrew of 20 10 30 hectares (o

Watler cotstmption unt)

Fplementattae of the rehabiliaion scheme

will take IS5 o 20 vems o change naditional
practees of frmy. A number of projects which do
not regudre abandonment of Land, oo Jhuttins waten
of i for o long thne. duiny constuetion, can be
constructed e swmrmer Gime o even all yen
round. As o orules works connecied with leveline o
fields and bnpiovement of shapes of orig tion plois
ought to be done o stages duniny won-cropping
periods. Priotity should beogivenrs 1o thie projects
where comstiuction waorke does not distmb tarming.
for example. in coustiuction ol collectors. constig-

tion on preserved section of nrigation petworks, el

During the fise vearcot rehabihitanion (1970-1075)
it may be necessary to choose projects which ot
masmnom resalts with nmrmmm oot For the

farms. where land-reclamation works are ditficult,

priority should he piven 1o the development of
collector-drainage systems and fevelhing of the surfuce
of ~salime feelds. On other Bnoms application of some
ather rechimtion works Gt the e stage may be

Yound most elicient.
CONCLUSION

While roplenentng trvesvear plans i urigation
Land devetopment Atghenistonr hos aconed o centain
sticeess, The Moy of Apncalture and Tndeation

s created o namber ob experiaental Linns and

scientificaroseaich stons. New prociesave methods
o irgated Lt g bemye tesied o some of these
Fornts aned statiers However the ctiuienoy of e

Prom sy oot oveeed 0085 o ore than halt

ol the brmaton woares e ood been ined by geneul-
Cares Water seepape frenn canads causes sarl salinin

problemeand doreriosire s e Tind qualing. Crop

Vel aee decieasing, A these necesanate itensaitica

Gert on piane o rebabiliaon o meation wostems.,
Fablomg mo conderatnon ccononie aud technee
cal i hewies e wanbd be advisabie to proniam these

waorks o thee [‘u\lml:

thr Toitials This penod Clo o 13 vears) ine
cludes worke for the consncton and rehabilitaion

ctiter-tum unvanon networkesand establishment of

experimental L o mtreduction of new migation

methods.

€2 Transitional. Dunmg this period (abo 10 1o
Iy vear) the works ot the imitial period are to be
continued wnd all necessay hvdro-technieal facilities
on anter-trme canals should be constructed. After
straightening. conals are 1o be dined and Land leveling

shovdd be curied out s requined.

(3) General perspective. Dunng this peniod
complete reconstruction of - old nrigating systems
should be Tinished.

Bricctive nse of water, mtroduction o ad-

vaneed agro-techiies  on rehabilitated fanms will

merese crop o vields and profit tom agricultaral
product on o nanomal scade. Under conditions of
raptd ncrease o population these measures will
contiibute o the solution of tood shortage problems

in Afchanistan,
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INDIA

PLANNING AND DESIGNING FOR OPTIMUM
ON-FARM WATER USE

by

A. P. Joseph1 P. C. GUPTGZ and R.T. Gandhi’

SUMMARY

Planning and designing, both ror the instaltation
of irpigation systems as well as management ol wate
application on the tarm, wre necessiy tor achieving
ceotomic returns with optimum on-farm water use,
The Farmy irrigation svsten must be designed o meet
the irigation requirements of the different crops
prooosed 1o be grown in rotation. Tt should be
designed to meet the peak consumiptive use of the
ciops and should be capuble CUdelivering the water al
a rate the application methods may demand. T s
necessary in planning to have o thoreugh understind-
ing of the field irdgation requirements of the crops as
well as conveyunce losses since the cropping patteros
have to be tailored (o suic the quaniom of wate

1. Water Use Specialist,

2.0 Assistant Commissiener (Water Utilization)

3. Irrigation Specialist, Ministry of Food, Agriculture, C.1)
& C, (Departmeni of Agricuiture), New Dethi,

available. The irrigator must be familiar with the basic
principles of irrigated agriculture. and he should be
assoctted inoall aspects ot the planning 1o get the
manimum benetit from the system.,

The mportnt elements 1o be considered in
plinning are the soill crops, farm convevance and
distribution svstem and shaping and leveling, meth-
ods ol water application, and elfective drainage of
exvess water, While an adequate water supply and
faciliti 5 tor its distibution are essential. optimum
use of irrigation water requires good management,
Conditioas on the drrigated fields are not static and
henee the mansgement has 1o be fexible and adjusted
to the needs of farm lind and changes in the cropping
as desired by the irrigator to get the maximum from
this water. The irrigator must schiedule operations such
that irrtpation water vy be applied 1o ali parts of the
field as it is needed. He must be as aware of the
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mugnitude of the losses ws he s of field irrigation
reguirements, Only by Keeping tie two in balusice can
e attain the highest ctticieney inwater use,

INTRODUCTION

Iniation 5 the plainned way of partialiy
overcoming deficiencies inthe natural patiern of
precipitation. Crop erowth depends primarty on the
sunphvootf much necded moistare e the soil for the
physiological function and at critical stages o plant
arowih. Tooenstre cdequate supply of water to
maintaining opting i sail moistine on e tarms it s
necessay to pranand desizn both the ngation system
and watei apphication tacilivies on the Bums by taking

Al reievant points into consideration,

Sucho planne leads o what is commonly

Enown s conservation  inigation the use of
rigated solls and hrgation water inoa way that
ensures high production without wiste of water o1
detertoration in soil productivity s Consernvation irviga-
OO witer management means contiolling or repula-
thg water application mea way that cosares igh crop

viehds without wastine water soil o plant natrients,

Proper plansie ot the tam nipation system s
the principal factor e achievine cconomie retns
from drrigation. Tt cmvisapes foving out comnlew
svstems ol dehiverny aid distiibiiion of warer 1o make
the water available moadeqguace monnts ol pats
of the G A Fem trviganion system must meet the
irvipeion requirernent of the dibferent crops arowi in
rotation on the farme For e puepose o st be
designed 1o meet the peak comumptive uae sequites
ments ol the and should he

crop- capable of

delivering the warer o wovae the noetion method
may demand. te et te omto the stnation with
respect 1o seibse crapas climetes satar supply and

refated aspects.
PRIMARY CONSIDER A TIONS

The primay corniderations in planning an
elfficient iirigation svetem for oplininm walcer use are:
(Hy An andestainding of the ficeld require:
ments, both by the phomer ol the systeny and the
user. This wonld melude wndessanding the saitability
and capacity of the woil to respod o fndeation,

methods to use adequite water when it s needed. and

other practices such as preparatory

cultivistion, wse o fertilizens, pesticides, provision for

maieement
drainapeand the bike,

(2} The phinner most ke into consideration
the quantum ob water avalable, the crops which the
wser picterss methods of ingation to be adoptred, and
pattern o Livont whicl will minimize waiter losses
Hirough convesaee and overswaicring, The user has
to be eoided s cmeving the water as efficiently as
possibles shapoe the bind o everdy spread it and
disposing ot excess water without ciusing soil ero-

slon,

t3) The user nint be damihar with the basic
principles of irrigated agriculture: capacity ol soil to
hold and release water. when and how 1o irmgate,
adjustiment of stream size. time of water application,
and other anpects,

h The planner and user must work in unison
sov thint the vser pets the maximum benelit from the
improved systent of indgation,

PLANNING CRITEREA

The mmajon Brctons 1o be considered m planning

and despnine tor clhcient on-tmm water use are:

(1) Soilss Intake ates water-holding capacity,
depth of fivation and the like,

(20 Cropss Cosumptive use of waiter, peah
consumptive use, critical periods of growth, and mois-
tre exiactmy depil,

{3) Distiibution water
division and distiibuion.

System: convevancee,

(- Land shaping and Land leveling,

(5) Methods of water application,

{6) Drainage: Surface and sub-suifuce.
S01LS

‘The soils have to be classified according to their
stitability for ingation. A soil survey, theretore, is
essential, Fmphisis has 1o be given 1o the intake
characteristios of soils. water-holding capacity, perme-
ability . depthy sale content and physical changes that



may occur wher brought under intensive irrigation.
Orher aspects abso have 1o be considered, such as
depth toothe water table presence of hadpan, orany
other pestictive kiver which  may atfear prapen
distinees othe Jued has to be extensively shuped o
leveled, particular artention s 1o be pud 1o the

depthrnd the naence of the soilas exposing of poor,

intertde sub=sorl may badiv aftear the economics of

the operation,

A inadegoate soif snvey has stood i the way
of efficient use ot rhie irigation potential in our
country. Soils which we heavy and comparatively
impermeable. with no provision made tor drainage.
have developed watertopginye and salinity, This is trae
even inosome projects whereo although soil strvevs
were compleied prios o constraction of the project.
the dungers pointed out by thenm were ignored by the
nieation authorities. However, in the new projects
that are being taken up, necessary provision is nade
tor adequate sotl survey and Land classification of the
soils of the conmmanded wreas hetore designing distri-
bution and  drainage  systems. Necessary technical
guides for this purpose have already been prepared
and distributed among the states. New projects are
approved only when the soil survey ds included as an
integral part of the project. The existing projects are
reviewed and remedial measures suggested for re-
clamation ot the atfected areas.

CROPS

e

The nature of the crops, duration, growth
habits, rooting system and critical stages of growth
hiave 1o be gaken into considerstion when fixing the
size of the trnouts and the size of the irvigable arew.
The knowledge of consumptive use ol water, particu-
farlv: peak comsumptive usel s essential if the system
is to work efticienty. While caleulating the gioss field
Irigation tequurement. it s also necessury to bea i
miind e losses that occur e conveyance i wate
courses and Tield channels, tnoaegh deep percolation
in the fickd, as el s contiibution of vaintall, Al
these pomts have o be taken into account while
alfocating the gaantin of water norelation to the

area to be igated,

Fhere b ansutticient knowledee of soil-water-
plint relationship under the varions climatic condi-
nons e the comntry . and agreat deal ot study on sodl
conditions and water management problems have to

be carried out betore recommendations can be given

225
to the farmer with regavd 1o the cropping patterns
and drrteation proectices which e best suited to
specitic wreas. With mtioduction ot the high-vielding
vaieties proviam in the county . the impovance ol
preciston n owaer appheatton has come o focus,
The tarmer requires uptodate seientific infonmation
on periedical requirements o amsation as owell s

icld drainage veadily accesable to i,

A well chalked out research proginm 1o collect
information  on the croeping pattiean and water
requireaients has theretore. been lunched. Pilot
projects are beng set up to develop and demonstiate
water numnaeement techitigques tothe tomers, Where
shovtige of water is telts crops requinme s water are
betng recommmended for rotation with padds and

other crops with liigh indgation requiements.,
PISTRIBUTION SYSTINM

Proper plimninge and desirning ol T distriba-
ton systems are vital tor achieving high efficiency in
water use. Nutgerois bactors st be considered o
design adequate water convesance and distribution
dandoweekly o

systenis. The wsial monthh

deliverny requirervents tnalby espressed inoacre
feet/actey must te caleslated. The devamd vanies with
crops, clithate and sotl Distiboicn systen losses as
well as field fosses must be wken into account while

1 L . + N N
dusipiting the capaciny ol the sysici,

Wuth the copacits requirerents esiablished. the
fickd distvibinon wstem including convevanee chan-
neks and control structures can be desipned for the
peak dennd i accordance with the Tundamentals off
hydrautics, field mechanics, soil mechanics and struc-
tural engineering,

India’s present system of ficld distribution of
water inthe drrigation projects is not satistuctory,
Water distribution within the command of the turn-
otts is et 1o the Bnmers” management among
themselves. This waualy resubts in waier tlowing trom
one treld (o the next lower down, with consequent
waterfozging of some fields and madequate irrigation
of othiers, With suchi poor distribution thie yield per
nnit of water wed s unsitistactony, fmproved meth-
ads of water distribntion, such as rotation irrigation
as has been suceessfully used i Taiwan and the
Philippines  as also in some old irrigaiion systems in
Indie e being more widely introduced.
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Rotation schedules, on which water i Jdistii-
buted in some ol the projects. need improveent.
Considering the crop, the sotl and the climate, the
rotation interval should be such that the crops are no
put to moisture stress. Farmers st also et satet
on time and in adeguate noants,

For proper distiibution o water at the field
fevel, there is need tor properiy designed chanmeds tog
water convesinee as well i stuetares for s division
and distribution. Where thewe wie not properly plan-
ned and construeted, oosabstantial quaniing of wate
is lost To reduce transit Tossess cliaeds ot have
control structures and inme Underground pipelines

v be mstalled where the sionos o dennands,

Inomost of the nnaton projects, ihe water
convevance beyond the trnouts tived o the pubiie
canals e oot satstacton s Loty crade channels
are dug by the tarmers alove the teld hovadanes
Fhe resulnmy civcuttous chanmets Tose head vapidiy
fose commund and cause wastage of the precious
witter, Besides wastape o the sesource, these poao
channels contribute to deation of savaterlogeine and

salinity,

Fhe construction and  mantenance ot iedd
distribution channels e now aiven high prosity.
Lepislative measires Tave been taken to make proper-
Iy plinned and constrncted Tield channels and wate
courses compulsory . Linmg of the channels torediee
enconteed, and  necessary

the seepage losses i
governmental assistunee s given in then desien and

instalfaticn.

LAND SHAPING AND LEVELING

For proper management of water on the tarms,
besides having properly Tnd ot trm water distriboe
tion systems, there ooneed tor proper shapig and
feveling of the e Tonds tor untonn water applica-
tion and prevenimy waier stawiation, Generadlv, the
shaping s done o prosrde unttonm wades o1 1o
reducy the erades e the diectien of pogation o st
vight anges oo Pand Doy and svading e aln
needed to proside pocad coeacs dianage 10 desiened
i accordance with i aton tate soil, size ot the
inrigation siteane eobabio s the crops to be grown and
the croston hesard trom ramtadl o good tngation
proge pennit unttorm istitbution of water and
vestlts i etfticient woenon. Land erading shoudd also

suit the method of irrigation adopted. Selection of
the type of leveling and the Livout of the various
ficlds should always take into constderation all the
CIrOps o D Crown 1 otition,

Surveying and mapping are needed 1o devetopa
sood plair for Land preparanion, Soib suvevs should
alsobe made betore Tevehng s dones A topogrephic
survey nup shoukd nseally tonm the bass for prepara-
non ol the plansand the Lvouts Bestdes showing the
shope aond the size o the felds the omap should show
surbiace topogtephy - proposed snbace elevations and
wrization kvout as well o dninage teahities whetever
thes oxit ar are propoeed, T planme o field 1o be
feveleds o Breiptal to squeone ap the Tvout with
location of the existing drarnage divches, Lo road,
neld boundaness eres Atter the desien i complete,
estinates can be prepaed for the catthwork mvolved
arnd e cont Te s e sortant that the derails e
discossed with the Lumer (o appaise hia o1 the

Attanpements.ancludig the cost o the leveling job.

Fand leveling s done most effectvel with
tractor-diawn o aotor-propelled cquipment. Difter-
et tvpes o cgipment are used ander ditterent
sttwations, Mainly land feveling is done by serapers,
uste -y canyall types o highter solds or smaldl tarns
bullock-dirawn naplements are also being used etfee-
tively, The fevehng jobs are dimshed wath levelers o

Hoats o fand plances.

Peveling muakes possible oomore even distribu-
tion ol wnmtion waier through its better control and
managerent, The vesult s water saved, Tabor saved,
more unitorm stands. and increased crop vields of

betrer gquality.

[ack of Lind levehng has been one of the
important factors me poor performance ot drrigated
agriculture in thie past, Noecessany financtal assistance
ivogiven too the fanmers toomeet the cost of land
development tor arngation: Techmeal assistance s

also gives tdinough vovernmental agencies.,

METHODS OF WATER APPLICATION

Plhinsany of swater wpphication methods is very
important to schieve high ethcieney i water use. A
good method ot water application with a suitable
steeam ot water would enable the irmgator o have

complete control over water and would Facilitate its



uniform application in all parts of the farm. and alo
provide effective dumage of the excess. When water
is applied without proper plaming and withour the
adoption of suitable methods. ot only uneven
distribution of warter oceurs b wasbige ot the

resource and inetticiency result.

the methad o1 wogation 1o be adopted g
partentar situation depends on the topography. wotl
conditions. crops tobe wown, and s cost acl
methad has certin lntations, Several methods o
sppheation can be used on some sonls and only one
method onothers, I more than one miethod . i
sttable, at s necesary to study and evaluate eoch
method as o etheienes in water application and
drnanyemendt b dtngation units and other NRCENTTN
Fabities, The method that best seits thie tields aud

crops and s aceeptable oo the Boner cin be adopted.

I Indis several methods ot water application
are practiced by the tirmers, One of the commnon
methods used v that of check basin, For paddy
wizabion, however, the tadiiional method of wild
Hooding s ~tll o vogue o most of the areas, All
these methods need niprovement for obtunnng high

cthiciency of water application.

Such methods as border stp and wrows are
petting popula. Spankler mcthod of water applica-
non has recently been mtoduced wt several places,
Demonstetions of amproved methods have been
orzzed mder the imtensive agricaltunal program as
well s in the Plor Water Managenient projects set up
onaegonal busis Farmens e gradually improving
mowater appheation methods.

DRAINAGH

Feraptmmm warer use, provision of diddeqguate
deainage Fcilivies s as important e inigation itsell’
Dramiage v nevesary not ondy suthe high raintall
ateas but also i other aeas, i it cindall occars
SConcentrated  manners cauany water stgition,
Such crops as cotten maizes jovear Gorghum) and
bajir e very sensiine foowater staenation. Fven
paddy cultivanon needs e Dranee wmothe
suh-sorl can prevent concentiatin 0 foxie sah-

stances. With eireciive dinase et crops show

.
'

SIWIHHCADT 1 creaes 10 el

Dizinage 1o vital tor sahine sails 1o leach away
the salis. Frogation without adequate drainuge thus

otten beconmes w deniment wather than an aid for
ticreasitg production, espeaatiy: for obtaining sus-
trned ncrenses i yiehd.

Phe plansine and design foe eHicient water nse
sionld. therelore, provide factlites o adequte capa-
CIEV Lo emove exeess water Trom (e irngted fand
prompihand satels D Faces o) wate niny be caused
Bom naation, sufiee tnolt from aintall o excess
percalation ot mrgiton water o intl water, It
ey alsonmcinde Teaduige o seepage o piats of the
Corvey e sasteme e e nevessaiy 1o plan and insii
the durange sysiem simulimeonsy wily plinmng and

installing the warer aetribution syatens.

MANAGEMENT OF
WATER APPLICATION

While anadequare water supphy and facilities
For s distnibiion e essential, optimum  use of
nrigiton water alho tequies poad naagement. The
migaior o e tmer phivs akey role in making
optimun e ol the water resourees developed for
Bnwation. Bireation water namagement is detined hy
S0 Soib Comervation Sevices as the “tse and
Huttaeement o nnsation water where the quantity of
water wsed tor cach wreation 1 deternined by the
water-holding capaciy of the il amd need of 1he
cropowliere e swates s applicd o the tate and in
stelt s manmer that the coop can iae i ctiiciently and

SN eros e does pot oceing

Tooptimize production, wigation water has (o
e apphicd betore the plints deplete the moisture in
the soil o the wilting pomt. A each lingation,
subficient warer needs to be applied 1o iepienish the
sl monture and provide the leachimg requirements
methe oot zene o die panticula crop. The nigation
mterval and the wnonnt shonld be worked out 1o
ek those requiements. A longer interval than the
aptimun may veduce the vield, A eveess application
vatises wastiage ob water asowelb as doss o nutients
throuph deep parcolition,

Conditions on wn mneared Hicld never remain
statics A the crop oot develop, the wmount of soil
water that can be st imereases. The soil intake
cliacterstion and susceptibihny 1o erosion chiange
with tillage practices, climatic conditions, and crop
mtluences. Thus, the figaton is Taeed with an ever
changing set of” conditions requiring adyjustiments in
his drrigation technigues. He must Keep abreast of
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these needs ind must continually evaluate his irviga-
tion operation and plan tor the changed conditions so
that he may make the best use of his water,

The irngitor can detect crosive streams by
stimple observanions, but he muse ey on moisture
meters. soll exummations, oF e estinies o
cutlugie the wmsount of water remaiinmg in the soil,
Hoe e be able toomeasture the wimomint of water
aprdicd amd compure thtowih the volume nooded o
vl the toot cone, He also needs 1o estinnate how
uniformly e water iy being applicd over the ficeld
and how ek s B Tost e sutace sanoft and oy

deep percolation.

Fechmques 1o estmmating surface waste amd

deep percolations vary with Afterent methods of

migation, Wath sprimklens, tor example, it 1 quite
stmple for the argaior to kpnow how mch water has
heen applied tor the system delivers o predetermined
amount each hours Wity sub-nnieation systems, the
witar conditians can be observed by the depth to the
witer tahle as measured woa shadlow wells With
surtace methods, win expenienced irngitor can prdge
the wivitormity ol his application by nonmg the times
ol advance and recessiaon of the fntion water over

the border. turrow or tield,

Level borders or basins must be filled quickly
with the correct volume of water to make the desired

application. With grided borders, the inigator must
have his stream Lage cnough to spread weross 1he
border stip and shonld have the conrect volume
applicd by the tine the water has approached the
lower end o the border T the water does not et
there soon enough. hie should tioease the size ol his
stream o shorten his deneth o Border snd dnngate o

ashorter period of tine.

thonrrer cad Lost qudge the unitormity off
application i furrows o cotragations by observing
the 1 water i runnmg e the upper and lower ends
of the furrow. hingation should be continued until
adequate water s applicd at the Tower end. It the
turrow fength and streum size wie m proper propor-
tion. the

upper - end  will ot have recenved an

excessive apphicition.

Fhe rngator can compensate somewhat for
distortion of the sponkler pattern by wind. In severe
instances, ngations may be sehediled duning the

tune of day when the normad wind velocry is Towest,

Wath all sostems the nogator mast sehedule his
opeations so - tht izaton swater will e applied o
Al parts of the tield asat as pecded. He must be
equadly aware of the magnitude of the deep percolki-
tion losses s e s of the water Tost i surbace runolt,
Only by Keeping the two at a mininmm can he attain
the highiest overall farm ireipation efficiency .
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ABSTRACT

This paper discusses the witer resourees investi-
gation being conducted on the northern coast ot the
Persiae. “rall” (northeast of Bundai-Abuass) by the
lamian Ministuy of Water and Power. A attempt is
marde Lo how  preliminany
evaluation can be obtained with o limited amount ot

show Walth  Tesonrees

imtial information and in - shore period o time,

The project wea covers some 7000 sguare
Kilometers, and receives runolt from the southern
slope of the Zamoss tiountains e four separate
drainage  systems, Thiv dnvestigation has been i

arogress for abour 18 months,

Preliminany tesults of thie stady dre presented,
and 1o compute o comprehensive water balinee the
prograiie for the additional necessy work are
shown, Desariptions ol the use of aeriad photographs,
feld peology, peophvaaes, water points anventory,
micteonologic dutay surtace How measurements, geo-
chemistny, water qualey viniaoons ond underground

wirter How e also presented.

*Research Diviston Ministry  of Water and Power, lran,

A preliminary water balance is made for the
area. Ao mcluded are samiple maps showing geology,
resistivity variations, wainfall, witer points. and water

levels.
INTRODUCTION

Water resources i many arcas of Iran have heen
studied. Through these investigations varions develop-
nment projecis such ay dim construction, irrigation
networks, reclamation
implemented. One of these mvestigation projects is in

programs, ete,, have been

the Takht basin, located on the south coast of fran,
about 60 Kilometers northeast of Bandar-Abass (see
map Noo Dy The invesitgation &by ihe Ministiy of
Water and Power,

The project area covering about 700 souare
Kilometers, has been under study since banuary,
1969 s scheduled tor completion in June, 1971,
This means tirt at the time of preparation ot this
paper the investigaiion is not completed. Therefore, it
is not possible to draw final conclusions, However, in
principle anattempt is made to show which kind of
study is necessary in evahuating water resourees in an
arcy, and Low satistactory preliminary results can be
obtained with limited information.



Adverse geological conditions along the Persian
Gull and Oman Sea. particubarly in the project area.
have created serious salinity problems resubting in
excessive salt contiwmination of much of the avatlable
water supphy. Theretore, an attempt is made to show
how to prevent contumination.

The fnvestigation s being made by o tean of
hvaio geologists, engineers and techmcians of the
Mine iy of Water and Poveer Tovestigation miethods
comprise: Preparation of bhase maps Tron aeri!d
photograplis, inventony of water points, geolosical
snivey, hvdrologieal and meteorelomeal data collec:
How. geochenmical sompling and analvas, soiveving of
observation welis and secordine o water levels, and
potiodic measirenents of discharees of wellss vver,

atd sprngs,

From the intormation chained it s expected
that an approximae evalnation of the water balance
can be made.

GEOGRAPHY

Phe town of Bandar-Abass s situated at 56" -

P74 277 11N on the northern shore of the Strait of

Hormuz connecting the Oman Sea to the Persian
Gulis The project aren (so-called Takht basing iy o
composite  synclind valley Jocated o0 Rilometers
northeast ot Bandur- Abase dong the southern foor
hitls ot the Zagross mountai chain. en the senth
sloping alluviad plat The ea o the basan is about
00 cquare kdometers The elevation ot the valley
above sea Tevel i 60 10 70 meters in the north and
about 20 meters i the south The basin m bounded
on the north by the iountain idges of Niam and
rithi-Kuhoon the cast by the northern pait ot the
anti-clingl ndee of Shamil, on the south Iy the
Tamongh ridge. and on the west by the vastear slopes
of the Sarkhun and Shar ridges,

The project wen can be divided into tom

sections with separate catchment areas.

Most ot the streams reaching the basing and in
particudar the Gara river s spread out on the surface.
The waters of the Garaand Jamough rivers merge and
How through o breach in the Jamugh ridge. The
castern section of the basin is drained by a number of
snial streas.

CLIMATL

The project area is i one of the hottest parts of
B The average remperature for the period of
revord. banwary 1957, <brough October, 1967, 0y 28°
COS2My The bighest vecarded daily temperatire of
A3ATC O3 ) occured in August, 1957 while the
fowest daity temperatire of 87C (HOEF) occurred in
Janway s F9ad. Preesing temperatures have never

been tecorded wf the project area.

Phe average annuan precipitation at the project

arcais about TS nuliimeiers,

The velative humidity s comparatively high
dunng the entite vear, anging from about 60 to 80

per cent,

PRINCIPAL SUBIECTS OF
INVESTIGATION AND PROCEDURES

Geological Survey

The geological survey comprises interpretation
of aerial pliotographs of the project area at a scale of
12200000, supplemented by ficld checks.

Out-crops o the notthern part of the basin
{Kush and Nimm mountaing) are comprised ol (he
tollowing tormuions: Jurasic (massive bedded dark
[hestoned, eretaceons (bine mads, conglomerates.
mealyaedendy Himestope preincd e Gk
Hmestone), cocene (limestone and marly imestone),
oligo-miocene so-cadled Asmari himestone), neogene
Co-called Fues wroup)y which is divided into thiee
separite formations and which may reach o thickness
ot several thousand neters. They we camposed of
sty limestone, some interbedded eyvpsim. sandstone.,
matls. and silis with nerealated evaporites, and
plivcene  (so-calfed  Bakhtioy conglomerate). The
hasin itselt is filled with wlluviab matenial. o the
northem fringes this Bl comstyts niostly of pebbles
and sand, and Hes o alfuviad o e the central and
southern part of the basing it cousisis of fine sand.
sitte muanly clays ctes Most o the soils e the central

and southern parts wre sabne,
Water Points Inveniory
At inventory has been made of all wells,

including technical specifications, date of completion,
and discharge measurements,
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This inventory will furnish a quantitative value
for one of the most important factors in the output

side of the hydrologie bulanee, e the bulk rate of

groundwater extaction tor agricultura) and domestic

Unes,

There are abont 400 wells i the project arey.
As this number s very wieann and production rates
viny. there iy no practoal wav o measure  the
extraction divectty. Thus the ultinate feure for bulk
extiaction can only be approximuted.

Geopliyvsical Survey

Electioqresistivity surveving by the  Schlum-
herger method his been used in the project area. In
total 150 clectric soundings with clectrode distance
(AB} of 2,000 meters. have been made. A resistivity
map wis prepared for AB 400 meters. Further, g
transverse reststvity map. a contowr nyap ol the top
of the bedinck tmioceney. and several geo-electric

cross-sections were prepared.

The purpose ol this survey is to assess sub-
surface conditions ol the alluvium, such s the total
thickness. saturated and  ansatwated  zones, and
approximute proundwuter guality.

Iydro-geoloay

At higher elevations in the Zagross mountains,
where there is adequate raintall. surface streams with
substintial flows exist and are sources of portable
water. Howevers as these suiface or greundwater
flows move oward the coast. they can be contami-
nated by two mgjor stratipraphic units. These two
negor units sve the miocene (Fars series) and  the
cambrian (Hormuz seres).

The Fars serdes i divided into three separate
tormutions composed o silty matls, limestope, some
mterbedded gypsunm. sandstone, mands. and silts with
intercalated evaporites. Fary formations are encoun-
tered  throughout the entite coustal arer and are
responsible for several tocalized safiniy problens,

The Hormuy sernes, Tess prevalent than the s
sertes. represerits an ahimost unigue ceolomeal feature
cotaposed ol vangated sandstones and shales, rock
salte datentes and gy painn wanped meow andom,

disorderly stratigraphical nuoaer, Pl series presents
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a serious salinity problem since it can appear in
diapiric structure (salt plugs)y which are found in the
anticlines and long faults,

s partiadariy in the project area, where both
Fars series and Hormuz series are present. that

unusually severe salinity problems can be experienced.

These problems arise sinee the Fary series
generally underbies the water-bearing Bakhtiai con-
glomerate and recent alluvicm o the project area.
Hence, the probability of precipitation eventuslly
coming in contact with the s series is extremely
high.

This exposure results in both surfuce waters and
groundwaters that are high in chlondes and sulphates,
making thein generally unfic Tor domestic andfor
agricultural use. Similardy, water tlowing over ol
coming in contact with the Hormuz series will also
hecome very salty,

By compuarisen. where precipitation talls direct-
ly on or runott occurs from non-sabinizing geological
formations such as exposed cocene. creticeous or
Asmiari fimestone o the synclinal wea of Bakhian
conglomerate or alluvim without coming nito con-
et with the Fars o Horane series, water of pood
quality usnally exist. Due oo alie welatively high
porosity. hydiaulic conductiviivy . mnd tansmissivity
of both the Bakhitimi conglomerare and  recent
alluvivm, the natal recliivee and storaee of ground-
water is good. As mght be expected. the qualine of
water deterioriates down siwdicni or by proximiy 1o
the coastline,

This tiret. peneral samnay ot peology and
stratigraphiy throughout the waea ropresents o con-
trolling facior tor vestizaty potental means of

water tesourees developiient.

Thee Bab e basin contans o phreatic aquifer in
Bakhtiari conglomerate and e alluvial 151 Tnvestiou-
tion of & number of shallow wells showed that the
water evel wowsuadlyoat o denth of Tese than 20
meters. From the geohdrolomoad poiint of view, the
Falht basin is divided o tour sections, each with irs

owrn catelunent area.

Investigations i the Takheo valley show that the
bedrock stopes toward the mountains, opposite ta the
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ground surface slope. so that the wioundwater veser-
voir s deepest e the upper areas of the valley . This
fact, plos information on groundwater Hlow lines,
sapgests that aroundwater, now being salinized us i
reaches sult tormations o the Tower reaches of the
valev. coubd be extracied by desp wells betwe it
contrets the st formaons and becomes unusable,
Additionad invesieations are planned to study this
possibility .

Ihvdrology

Only one known stream with water of acceplt-
able quadity exists, and that s the Shamil river.
Beouuse of the low Hows. the potential of this surtace
wiater source is exiremely limited.

There wre four other Known surfice waters
which sufter from excessive salt contamination, mak-
e these waters untit for hunan consumption. These
sreame are: Garu, bmugh, Jalbis and Shuy rivers.

Geocheinistry

Fhe study ol geochenustey s @ very important
tool in the evaluation of water resourees in semi-arid
countries like frin, as water quality is often i critical
fuctor in the agricultural potential ot che basin, and
will he animportant consideration in the establish-
ment of development and management schemes,

The project area’s 400 wells are sampled and
anmalvzed seasonally, With these data the following
nuips and graphs were poepared: electro-conduetivity,
chiotine  concentration.  sadinnm adsorhtion ratio
(SAR)  water type total dissolved solids (TDS), and
abont I8 schoeller diagrams.

The  clectio-conductivity ranges tfrom 1,000
micromhos per centimeter in the north up to 10,000
micromhbos per centimeter in the extreme southeast
of the project ares. Similarly, the chiorine concentra-
tion ranges from 100 mgdit. in the north up 1o 3,004
mg/lit. in the exticine southeast of the project arey.
The total dissolved solids content ranges from 500
me/lit. in the noth up o 000 nw/hit, i 1w
extieme southeast, SAIC nges Trom seven 1 the
north to SO in the extieme sontheast of the projest
are, Theeefores water quality nnthe fower pait ot the
basin is generadly poor asaresuit of contimination by
suline formation and a high evaporation rate.

Groundwarer | 2vel Data
Aud Isopiczonetric Maps

Warter doved sauge data are collected monthly in
about 176 observation wells, tsoptezometiic aps are
bemmg prepared o spring Coasimusd and aatumg
{minimun), 19090 A seasonal water-levet difference
mp will also be drawn, i order o assess the seasonal
change in storage. Lastly .o equal- depth map of ihe
proundwater tible will be prepuwred.

The assessic =it of aeal water levels for these
nmiaps necessitades a highly prapmatic approgch, sinee
many ol the hand-dug observation wells do not yield
useful duta ar the time required, as a result of the
dryving up of these wells during summer and antumn,
or the eltects ot neighbormg pumping wells.

FURTHER STUDIES REQUIRED

Farther stadies necessiny to complete o water

halance wre s rollows.

(1Y I licht ol the above survevs, about six
exploration borcholes should he dritled which can
serve as production boreholes at a later stage. The
exact location should be decided on the bass ol the

results of the peophysical survey.

(2 I onder o mvestigate such aquifer
chinactaristios us transiissivity and specific vield, a
pumping test program should be executed.

(3 A solb study and Lind clossiticann should

b2 conductad throuehout the project area.
ESTIMATED WATER BALANCE:

Inccaleulamy the water balance many asstiaptions
have o be mdes such as assessment ol the rate of
deep percalation Bom antgaton, fdilowion of
domestic waters and of preaipitztion, total extraction

rate, regional specitic vield and tansmissivity

The waal procedire tor asessment of the
water balanee i oecaleubate a preliminary balance for
the period of an tineaiion seiason, s that o basin-wide
change e storaec can be o compared with total
praduction records and other ontput and input data
to obtam an approxmuate figure Tor regional storage
capacity. bFor i colenlation a0 paidod  with an
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optimal amount of data is sclected in order w verily
the diverse assumptions made. sind to comeet these
where necessoy, Furthermore, it is expeated that this
preliminary balance computation will expose wll-
cver weak poicts there are in the assembled dita, so
that additional data collection can be effected where
necessiry, betore the project is seheduled for comple-
tote After this,an atrempt will e made to obain
move definite water balance, vadid ot Teast tor the

time of data cotlection,

Proelimimoy estimates show that the amount of

waledr preage b tee Taknt basii at present s
about 10 million cebie meters per vear, Safe vield
caleniation, show that e Teast thiee million cubic
anters perovear omore than presens tse can be

extracicd from the Takhe basin,

CONCLUSIONS AND
RECOMMENDATIONS

Fivdre-geolome studies of (he project wiea
stgest measties that can be taken to increase safe
vicld of good guality water Trom the Takhe basm,
These measures would include mainly:

(1 Modernizine paditional imigation systems
tossalvage water now wasted and increase agrnienlrunal

production and meome.

(2} Substitating strategically placed deep wells
for the hand-dug wells that now merely skim the
surface of the groundwirter reservoiis.

‘e

(}) There wre o number o intermittent
streams, such a, the Gara and Jamugeh rivers. that
essentially dry up during the summer months and are
not potential sowces of inereased sibice wates
supply. Althomedr the Howing streann s normally
sl the beds of these vivers are birge indicating that
Jarge volunres flow periodically. Tt is believed that
micastres cun be tiken at reasonable cost to divert at
least w portion ot thiese Hows to upper areas of ihe
villeys 1o accomplish signiticant rechirge of the

underground aquiterns,

(<1} Interception and diversion o fresh ground
of swrbaee watens fugh i theb respective basins for
use prion to contimination. isolation of fresh waters
1o keep them from becoming saline. and recharging,
fresh water into conglomerate or allvium along the
mountai fronts tor subsequent groundwater with-
Grawai.

(5) N piloi project to study and modernize
traditional imgation systenis coutd be highly profit-
abie i the project area and the information gained
could be valuable in other areas of Iran,
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UAR

ECONOMICAL USE OF NILE WATER

by

Abd

The Nile river is one of the largest and most
important rivers in the world. The cartiest civitiza-
tions fourished along a1 hanks, Ty waters created
from the dead lands o sotree of vegettion whicl, the
inhabitants could depend on. especiathy in Fay prand
northern Sudan,

The Nile rver attaets adventurers because
some temote soutces of the river five uot yvet been
discovered. It also attiacts archacologists who are
mtervested inoreading the histony ot Laypt on the
pyramids, templesand ombs which were erected by
the ancient Fey ptians about 7.000 vears ago.

The Nile rrver spreads i intlaence over the
northeastern part of Atvica and attecs all ot Favp
Sudan, and Uganda, onesthind of Athubran countiy,
and some parts of Keova, Tanzanis, Rowandr, Boran-

di. and the Congo,

*Sub General dnspector ot Feyptian Treigation in Sudan,

El-latif M. Rashwan*

The Nile's very existence is dependent on the
suns Athintic Ocean water s converted 1o vapor by
the sun aided by the rotation of the carth and the
difference in atmaospheric pressure across Alrica for
2200 mikes until it oreaches the Athubian mountains
and Sl g heavy caos on the high mountains, N
withiers meosmadl vadlevs which teed the sourees of
Nile Sobat. the Blue Nile, and the branches of Athara
Nilecand thew o the main Nile and on down 1o the

Mediterranean. Fhis evele s repented sgain and again.

Frony the cquatonal souree of the Nile to ity
end s the Medienean it tuns o distancee of 6,700
Kilometers, extendoiy betwee latitude - South and
bititade 31 Novth, thiougl extensive fands of various
countries with temperatuies vinving froim moderate
an the cquatoniad ridee and Athupis to hot in the

Sudivn and cooler in Foyvpt

Agricalture in Feypt and Sudan forms a great
part of the economy of these countiies And the Nile



nver s the anly sonee of irrheeion water, The Nile s
chiatactenized by e wide varintion i water vield
Hom month 1o month, season 1o wason, end vaear o
vear. be il in the Fow season to such an extent *hat
the discharee s not cnoueh for the aiontoarl
requireinents aisd pses i the Hood oo 1o sueh o

Jatoero, staee that o dedion s Ble oo banh . oand

overttows o the e
lie Nile cotleors is water Do thee hasins:

ChE B Daser ot e siver whine b enierse Nom

e i hizopim ona o,

{0 The cquatarizd wkes platean basin which
comprises some ol e Toeds ot Lonzania, Uganda,

Coneol Rowandioand Burend,

(o The Badi PUGhasal haan i seuthwestern

Sudiir,

Phese basies difior wreatly in both their 1ot
anatad contributions and e seasonal contiibutions
to the Nileo The Frhiopin plateau wineh connibutes
aboar 90 per cone o the Hood warers o the Sile,
dimmishes toconls 25 per cent on the wines ~upply
duning the fow pened s wlnle the renaning 72 pe
cenl is [*ll’ll“'f]” TR t'-IH.]iHlmf ]l!AH\“H!.

Do anend veld e D dlaopion plareay
supphics the nver st 50 per cont of i wates and
Hee cquatonrd platco wain the remamnime Lo per cent,
Monto i nar i o the water of the Babr FLGlazal
hasite i dost we the awvamps, and the iner does ot

benehit trom 1,

Other than the srear ditterence in the contiibus
Hor or the vanious sources. the Nile vield iy characta
ted bty wide vanations, b the Tow pevid ol o diy
veaie the dischinge ot Aswan drops 1o a0 minimum of
25y and ses i the flood aeriond af wwer
Sedl To o maXium ol 1250 m"mi:n)‘ Moreover,
the sbvmonthe of the dow peood brines only one-10t
o the rotd annval vield inoan averape yvear, the
reminng fouc-aith i durie the S monthe of

Hood waler

Ahe average anessd How of the Nile nver dining
. : i
thiv centiy has beers aboui s billion o' 0 Asvan,
1

wre dsapreat difference mothe viekd Bbetween one
. -~ i
seatand the pext e i ees to 130 billios i g wel

senand drops o oniv S0 billion m” me by vear,
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The above facts indicate that the river is most
nnstable and that its vield difters Trom day (o day,

month to month, season 1o season, amd year to year,

Fhis phenomenon has made the Nile a subject
tor researcho i which engineering science hus develop-
e dvanced methods and techniques in viver control,
Phishas nade i possthle toavoid the damage caused
by cither wilood o very low vield. Many harrages
and dwns fuve beer bualt across the iver 1o raise the
water level and connol the wsage of abundant waters,
Pl nerworh o caab was planined 1o cany water (o

Al cutinvatable qrens,

Candh 1959 Bevpr and Sudan ased only 32
billion m from the average annual vield of 84 billion
m L and the renntinig 32 billion m? pussed down 1o
the seas Fhe v conniies had o do something to
male e of i and to prevent the tlow of water to (he
seas Phe overy can storage system was found 1o be the
only solution o dis doticehy. Aceordingly, Tnge
dams capabie ol wonng the excess waters in high
vedats For e i peor Vours were needed thes naking
it possible o have s fixed smual fow donng alt times
aid consequetsly atiste e denonds tog HCreising

cultivated daregs.,

Fhe twocountiosagreed o build the High dan,
which is now ity Tinal shuges of constiuction., to
actieve this overyear storape. Although constiuction
of the High dar makes it possible 1o control the Nife
water, sull more efforts must he miade before we can
fulty use the Nile,

e economic benefits of the High dam in-
lude:

(h Fxponding the cultivated area by 1.3
million acres of newly recliimed lands.

(2 Converting 700,000 acres from the basin
irigation system to perennial irrigation. thus raising
productivity,

C3) Luning water requitenients for crigation
of presentand newdv rechamed kinds.

() Protecting the country against high loods.

(50 Improving productivity of the cultivated
lad through improved drainage by lowering the [evel

of subterrancan water.
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(6) Expanding the cultivation of rice for ex-
port.

(77 bmproving navigation conditions on the
Nile through the whole yeur.

(8) Generatimy an electric power of 10 billion
KW/ anmoally o e tive times the power generated
from the electine power station o the Aswan reser-

posver will be ased fo

vorr, This industrial and
agricultural development. The clectieity generated
from the electiic power station wiil ubso be trans-
mitted to consumption conters throughout the repub-

lic.

[t is anticipated that the High dam can satisty
all these needs it the water yield of the Nile during
the ensuing vears is adequate. But i the water yield iy
low o deficit is anticipated inthe annual require-
ments, The 1939 apreement emphasized  that the
committee is obliyed to muake the necessary prepara-

tions Lo Faee such o sitwation,

Toprevent this it was necessny to seek other
stargge projects outside the BARC either on the man
Nile or i the equatoniad and Ethiopian reaches, to
help in the farmation of another water balanee to
compensate for the deticit in High dany storage o1 to
store waters exceeding the capacity ot the High dam

in some high flood years.

Consequenty, much planning is essential be-

cause there i a great nead for the implementation off

a series ol Jarge projects on the upper Nile reaches to
control and increase its vield, This is hecause the How
into the Nile chanmed is not all that the Nile sources
supply. This may be expliined by the ftact that nany
of the swamps which engult the equatonial Take busin
absorh considerable wmonnts of water and prevent it
from owing doeswr to the fubos that supply the Nile.
Lake Victorin i oa cood examplessince the amount of
water comine out ol Dabe Victorne toihe Nale s only
cight per cent ol the ton sater that fall it basine
the renmatiing 92 per cent b dost an cvaporadion,
seepage. d absorption byt swmnpe Aol atte
the southern boundiries o the Sudun. the Nile by
surronndod Dy merons asaps s sope o which are
Fi-Zernt and

swaips e connected

connected vt Babin FRGebals Butn
Bahe PEGhazal, The othe
with River Sobat and e tbatanes and with the

White Nile basin.

Along these swamps, the viver ows inside a {lat
channel having very tew banks and canvyving a limited
How which. it i exceeds the capacity of the chiannel,
results inovertflowmg the banhe, thus dissipating most
of 1t the swanps: thas most of the water s lost
withouwt Tonding ivo way northward, The total amount
fost awnnually o cstnated w1 3o billion oy
Phe Toses o the Nile s the swimps of the

southern Sudan are as folows:

(1) Almost all the thow ol Bahr El-Ghazal is

NE

(2) On the average, halt of the flow of Bahr
E-Gebal and Bahr El-Zerat is lost.

(3} Approxinately one-third of the yield of
the Sobut viver and ity tibutaries and the Khors

adjacent o its basin is losi,

ihe Nile
Fhe Hheh dam was

By continuons hard work mach ot
witer has been put to use.
constructed mainly to make use of 32 hillion m™ ot

water which is lost vearhy o the sea.

Conse penthy it becomes necessany tostudy
and execute Loge iriation projects i the upper Nile
reaches for the heaetiv ot bothe Fayvpt and Sudun, thus
improvinge the prodactviny ol thie recentdy cultivated
Lind and expanding the enltivated Jand 1o parallel the
increase in the nwnber of inhabitants. The ratio of
persons to the cultivated area in bgypt has increased

as tollows in the past o decades:

SYacred per petson, 1927
acres per person, 1947
Hacres per person, 1987
acres per person, 1967

The number ot inhabitants in Lgypt is expected
‘o teach 36 mitlion by 19750 Accordingly. the land
acreage per person will decline turther. This contin-
wed deciease in the individoal share of the cultiveted
avca makes it essentiad to put torth the best efforts to
mplement Targe innigation projects to reclaim all Tands
and make them fit tor cultivation. The agreement
berween Favpt and Sudan indicates the importance
of this Situation and encoursges the efforts to
constiuct projects to control the Nile and increase its
yickdh, This apreement enseres the rights of each
country wlony the Nile river.



When these projects are ready. they will be
approved by the two conntries and work agreed upon
will commence. The regions included in the agree-
ment are:

(1) Bahr El-Gebal and Bahre El-Zeraf swamp
region,

(2) Babr BELGhazal swanmp region.
(3) Sobatiiver swamp region.

(4) Swamps new the White Nile.

Bahr LI-Gebal and Bahr
ElZera! Seamp Region

The vt vield of Bahe E1-Gebal at Mongalla is
2% billion ! per veanr while the amount reaching
Malukal through both Bahr Fl-Gebal and Baln El-
Zerat does not exceed 1 billion m™ . That means that
about once-halt of the nver vield is lost through these
swamps. Research has proved that the tiver channel is
linited 1o a0 certiom discharge not exceeding 30
mitlion m* day . so any discharge Tess than that will
pass with reasonable Toss. 11 the discharge exceeds this
amount, the excess will spread all over the swamps
and be dosto To spare these Tosses, two projects have

been discussed

(14 hiereasing the capreity of patoral chonnels
and cibanking them tfrom bothy sides to avoid the
seepage ol river water throngh the swamps and
transterring it o the Wihite Nile with the least amount
ot loss,

(2 Passing o part of the viver discharge
through the natural chimnels within its actual capac-
ity or, alten sone remodeling and digging. construct-
in new channels 1o convey the rest of the discharge
1 the White Nile,

The research closed with aeceptunce ol the
second solution because ol ity cconomic and techno-

logical advamages.

This project will be constructed in two stages:

First stage: Inerease the natural channel effi-
ciency and construct new chiannets to pass some of
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the discharpe, The water benefit expected Do this
. . 3
stage is 3.5 billion m” per vear ot Aswan.

Second stages This joins the thist stage projects

with the storage in the cquatorial fakes as foilows:
(1) Use Fake Victoria as o nidin reservoir.
{2} Frecta repilator at the exit of Lake Kioga,

(3) Lreet o dam at Lake Albert and use the
fake as a supplementay reservoir,

These storage structures witl keep a constant
discharge cquud 1o the imean viekd of the river so it
can reach the White Nile with reasonaeble Tosses,

Byoistdlation of these 1wo stages, the water
benetit expected at Aswan will reach seven billion m?

per e
Bahy LI-Ghasal Swamp Region

This basin lies 1o the west of Bahr Ll-Gebal
basie and extends 1o the southiern be ders hetween
Sudan and Cormol Tes ares exceeds one-hall million
aeres and the toral vl on the eross area exeeeds
SO0 billion ot veary, Ths Bge amount ol water s
Jostand none of it reaches the White Nile.

Betore i citens the swamp region. the vields of
Bahr F1-Ghazal tobuataes aoe estimared ai 144 billion
m? ey, but not e than onehalt billion m'®
rea fres the Whate Nideo To make use ol this Targe
amount of warer ot the following projects have

been discised:

(1 Construciun of a0 canal o colject the
northern tiibataries of Bahe E-Ghazal o carry their
vields to the White Nile,

() Construction ol anoiher conal to collect
the southern tiibutaries and carry their yields east to
Buhi I1-Gebal.

(3) Tnvestigation ol the possibilities of storage
i the uppar stayes of these tithutaries to control
their vields to an extent that can be carried by the
new chunneis. The water benefit fronn these projects
is estimated at seven billion m* per vear as computed
i Aswan,



ARIE

River Sobat Swump Region and
Maschar Swamps in the White Nile Basin

dhe Sobsic ower hoas two e tiibutaries.,
the Baro river and he Pibor anver, The Sonat basin
meludesa pare ol the Dthiopian plteau and alimost all
the plain o the cast ot Balie BEGebed ad e Zarat

anred ol abont 157000 o

IMe Baro aver s considered the main tributan
ot the Sobuar vers B tbtanes deseensd Do the
Fihiopian plytean wnd s water tows tuough the
monntons down oo Gonbadlie, a0 town near the

bhorder berween Filvopieand Staudan,

Pve Baro tiver foses aboat 3 billon e of i
atnal vielhd alone e deneths whiel s about 200
dometers from Gambela 1o s outler i the Sobat
mver, 1 loses LS billion mt e ahie tast oo
Fdometers and 205 billion o o the second 100

kdonetenrs.

Fhere s no ey way tostap these Tosses except
by contielling the aver vield meis wpper stage by
copstruction ol aovear storage dn to oreceive the
constant dischrees newr the mean viehd o0 be

supported by the hanks ot the Buro nver.

I this solntioi s ot aceepted by all states o
s dithicntt to find o better place tor storage the

oty solution s to make banks tor the Tower Baro

piver to the ander of Khoo NMoschar and also coordi-
tate the eftort o avord these Tosses with resaarch i
the Maschar sswamporeston where giost o these fosses

b }\IJ(U.

These swamps e bevween the Baro river, the
Sobat river, the edges o the castern mountains, and
the White Nile, These swamps are produced by water

from the following somcees:

(1) The overtlow of the Sobat and Baro rivers,
N . . . 3
with anestitnated anmud Toss of three billion m*,

(23 The warer of the phins that descends from
the Fidiiopian mountains, with ao estimated foss of
S )
1.8 billion m " veasdy.

(3 The aantall over the basin area, which is

estimated at S biilion ™ per vear,

Al these watersare lost in Maschar swan with
the exception of aosmull amount eoing to the White
Nile through Khor Adar

To stop the doss and make use of the water of
these sweanps, (0 was dectded 1o drain it imto a main
chanoel that beeins trom Khor Maschian infetand ends
at the White Nile at the outlet of Khor A, 1t can
be noted me the crossssection o this cliannel that it
wili be capabte ai canrving allwaters coming tfrom all
the wbove sources, Svie secondany channels must be
nude to ey the overtlow of the T thiopiu moun-
tains to the man chanael

Fhas e chanuel will cany all thie waters fost
to the White Nife, with an estimation o about four
. 3
bithion o' yeady compnted ar Aswan,

taproving the Capacity ol the
White Nile aid the Main Nile

Fhe eveesses mentioned betore which will be
avatlable attec the constraction of the proposed
projects will gather s the White Nide wud then be
carried by othe main Nife, Theretore ey essential 1o
axamine the White Nile's capability: 1o carry these
excesses alely e the man Nile,

Muich reseurch and many crossssections were
parde to examine the capability of the Nile in all its
reaches to cary all thie possible excesses and decide
an the best method tor widening and decpenimg the
Nibe it needed. Several horings were made n thie Niie
bed snd by the end o this reseach the final project

wilb be prepared for approval.

The siame researcly is to be done in the main
Nile to ensure that it can cairy gl these excesses:

otherwise. it must he widened and deepened,

It can be said that according to the tesearch
done these projects will tierease the vield ot the Nile
by I8 billion m vewly o computed st Aswan. This
yield will be divided equally between Fayvpt oand
Sudan, This g will be expected not at once but
within sevaal years oy decided in the 1ollowing
program shown in Tabie 1

. Lo R R
Ihe total expected bencelit is 18 bittion ™, The
estimated cost ol these projests is about 60 million

potnds.



Heis clear that to reach this extent in contiol-
ling the Nile and making tall use of irs vield it is
necessury 1o reach a technical union between all the
comntries bving along the Nile so that cach country
recognizes the siehts of the others,

s ot readistic: for any county having
headwaters of the Nile 1o helieve that the Nile is o
alone. Rather. shie must aceent the oppaosite view and
agree that turther use of the Nile wates mest he
agrend upon by all concerned countries. This jule
must not reduce the autonomy of any county bu
improve the pood relatiorship between countries aud
harmonize with international Taw. Fhis principle i,
not new: in Nile history  there s more than one
example to prove that cooperation between adjaeent
countiies ving alons the Nile is necessary and

respectable,

For example. the apreement signed Fetween
Ethiopia and the United Kimgdonrepresenting Sudau
in 1902, concerning the boundsities along the Nile.
said, “The King of Erhiopian promises not 1o give
orders or permit any orders selative 1o the Blue Nile
or Lake Tana which may cause any stoppage ot
obstruction o the How of e waters 1o the Nile

untess the Lwo governments agree previously,”

Another exanple is the Nile water agreeiment
hetween Egvpt and the United Kingdony representing
Sudan, Uganda, Keoya, and Tanzania which said that,
“INOwater project or power generitor 1o L erected
on the Nile, is tributaries. or on the fakes, that niay
fessen Bgvpts share of the Nile water or change the
tme of s arvival o decrease its level by any means

that atfects Fayvpt.”

A thd exaniple concerns the Nile tributinies in
Congo which torbids any work without the agree-
ment ol all counties concerned.

Al these examples assuee us that all nations on
one river are obliged 1o keep the rghis of cach othe
in mind and that any work done on the tiver must be

agreed to by adl concerned.

Phe aereement hetween Fevptand Sudan sign-
ed i TOS9 cnures the ghis of possession ol haoth
countries at the tee of synatme, 1o was deckned tha
Fovpts share v B bitlion i nd that Sudan's
shiare was totn billion nend 0 was pomted out

the smount of water Tost frony the Niles both i the
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sk and i the swamps. would be shared piopor-
tonaity. Both conntries were mstiacted to resemnch
amd erect projects 1o save the Tosses tor the benelit off
cach other i e proportion mentioned  in the

dureenment

Phe apreement dud vot dens other oantries
viehts o the Nife waters and declaed that the two
countries were ready and willing to discuss the rights

ol the other countries,

That To39 sareciment specifically deats with the
following:

(1) Compiling the laws of both  countries
concerning the Nile and combining their efforts at
o ntrolling the river.

{2 Uniting the two countries inall matters (o
be discussed betweerns dhem and any other country
along the Nile,

The Nide committee representing both Lygyp-
tins cend Sudianese was formed as g result ot this
agicement. The committee has included represem-
tivestrom Last Atrean states of Tanzani, Kenva, and
Ueanda to discuss their cluinis to the Nile waters, (o
create o teel nical union berween the live states for
the sahe of alll o stop all the vieki losses instde these

countries, and (o share the win between them.

Fhe union between the Tive states has already
resudted insome researeh being done with the aid of
the United Nations 1o study the water balunce and
projects making tull use of the Nile water.

To complete the umon between the equaiorial
states o one side and Fovpt and Sudan on the other
side the commitiee asked Congo, Ruanda, and
Borandi to she i the research beiny done on the
platean.

The Prliopian plireau et awd it s not
reasonable that Fthiopia should st apart trom the
Nile countries, especially since wgrent pereentage of
the Nile viekd comes from thiem. Bavptian ofticials
were tecently mecontact with L thiopia in regard to
Nile aftans, Discissions concerning the dam 1o be
crected on Take T enit was stopped when the
cver-venr storape i the Theh de advanced the veat

storage in Tam dam,
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Table 1

NAME OF PROJECT

Date and amount Gn billion M) expected

for utthzation and beneli

nE

FOIND

TR

Fa90)

2

First stage of the project to lessen losses in Gebal
and Zevat rivers.,

Second stage of the project to lessen losses in
Gebal and Zeral rivers

Fisi stage of the project to lessen losses in
the Maschun swamps

Scecond stage of the project to lessen losses
in the Maschar swimps

Frst stage of the project to lessen losses

i Bah El-Glazal swanips

Second stage of the project to lessen fosses
in Bahr EL-Ghazal swamps

J

v

Total: 18 billion M.
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IRRIGATIOCN AND DRAINAGE IN FAYOUM

AS A UNIQUE SYSTEM

IN THE UAR

by

Abd El-latif Mohamed Rashwan

DESCRIPTION

Fayvoum region, sometimes called an oasis, is a
depression in the western desert about 100 Kilometers
southeast of Caivo. [Uis separated from the Nile by a

narrow  strip of deserts however. the Nile water

reaches the region by Baln Joset. the main branch of

the Thrahimia canal. Favoun ditters from other ouses
in two ways:

(1} s water sowree depends on surtace Nile
water as well as arfesian water,

(21 The soil is conveyed there, as all Nile
alley soils are, and is not a local soil,

The Fayoum region has two main features:
(1) A great part of it ties helow seu level. The

lowest part of it is that occupied by Lake Kuroum
which is about 45 meters below sea level.

{2) The slope of the ground does not veeur in
any other parts of the UAR.

The surfice of Fayoum has three main slopes
(see Figure 1):

(i) The first beging from Lahoun barrage
(elevation 26 meters above sea level) and ends at
Fayoum (elevation 24 meters above sea level).

(2) The second is from Fayoum to Sanhour
(10 meters below sea level).

(3) The third begins at Sunhour and ends at
the south shore of Lake Karoum (45 meters below
sea tevel).

The Fayoum region resembles a leaf in which
Bah: Josef is the stem and the secondary canals are
the veins. Fayoum cun be divided into the following
physiographic sections:



(1} The valley of Bahr Josel
(2) The deha
(3) The plain shore of Lake Karoum

(4} The depression of Tamia-Roda northeast
ol Fayvoum

(5) The depression of Kalamsheh-Tutoon

(6) The basin of Ghavalr Sultany which is a

small  depression sunoanded by high contous
throngh the bie devression but not related 1o

inclination.

(70 Lake hoomm which engaves the nenth-
woesterte pats of Foavomms the lowest secnon of which
is about 4y metors below sea fevel with aowater depth
of abowr 6 ometers The b fas noexiat but receives

Al the draniape waier,

Favh section huec it owen Teatares, inclinations,
and soib tvpess Favomm hus green vegetation. gardens
n the cast. an atinective blue Lake in the north and

the bronen desert sunounding i,

This Lebee s the remaining part ol g Lake that
coveraed afl Favowm in ancient times, Favoum was
not connected with the Nife until the Paleolithic time
when the Nile nver swent s felt bank and foreed its
way tothe depression,

The Take varied troey fevel to fevel in the past
until the vear 2000 BC when one of the ancient
Eevprian Mines cleared the canal connecting the
depression with the Nileand the fake lovel rose nearly

to the level ol e Sale.

One of the fanes ot the tweltth famdy construes
ted o dam with vents on the deprossion head 1o
regulate the entance and exie of the water and to
convert the depresaon to o b reservoir i order to
provide thie country witlo water when the Nile was
s Jow stages. This veservoin was known m history as
“Lake Moris Recervoir™ wid was perhaps the first of
its kind in the waorkd,

The famons story of the Prophiet Joseph and
the ream ol the kg of lower Laypt is well known,
and the battles over the Favoum dam between lower
and upper Egyvpuian Kings wias the main reason for the
crisis which occurzed at that time,

o
N

When the Nile was well controlled by the
erection of dams, barrages, and regalators, the arca of
the Like decreased gradually and reclamation of the
uncovered lands took place by the ancient Greeks and
Romans. In Ishimie times the lake descended 1o its
present level of 45 meters below sea fevel.

IRRIGATION SYSTEM IN FAYOUM

Perenial inigation has been known o Favowm
For 700 vears, wlile i was not known in the rest of
Lovpe betore TSI when i was Tiest used i lower
Fovpt. The nmin souvee of  higation  water in
Favonm is Bahir Joser, which has two main branches

{nee Bigure ),

Chy Babn Hassan Wasset, which feeds about 30

per cent o the jprovinee,

(2) Lower Bahy Josef. which feeds the rest of
the provinee,

Irom the point of view of irrigation, Fayoum
can be divided into regrons as follows:

{1 The valley of Bahe Josel which is irrigated
direetdy from it

() The delta of Bahr Josef (17.000 acres)
whiclh is irrigated from o Makasem group ol regula-

tors,

(3 The northern cast depression (64,000
acres) which iy drrigated by Baln Wabby and its

branches.

(4} The southern snd western parts of the
provinee (109400 acres) which are irrigated from
Babir Hassan Wasset and its two main branches - Bahr
el-Gharal wnd Bahr El-Nazla.

Neavly all the arew of Fayoum is irrigated by
oravity except some 6.000 acres which are irrigated
by lifting pumps and/or water wheels,

Because o the large inclination oi Fayoum,
where the ground level varies from an elevation of 23
meters above sea level near the city of Fayoum toan
clevation of 45 meters below sea level within 20
Kilometers of the lake. a special distribution system
of drrigation water is followed which is unlike any
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other in Egypt. This distribution is made by weirs
with main and subsidiary canals and vents which have
the following capalilities:

“1) Decrease water velociny through canals to

prevent degradation.

(20 Assure djust distiibution of water. hecause
o increased nunmiber of weirs were erected at short
distances of notmore than two or three Kilometers, it
would be easy 1o conttol the witer by keeping the
depth orwarer unitorm over al weins

Alb vents e Favoumn e free overtall weirs
which vany mowidih socorhime to the area served. and

1

thetr sl tevel o e e s the Sl devel o the

control weir o the dossnstreans canal,

Wheriever the head o warer over all sills s the
same and alb wens gre free overtalll the distribution
will be exactnd just between all the holders,

This svatem as ey sensiive aned the vents ave
meastiresd to the perest mdhsneten, The discharee
would Be wreatly attected o the head varied only s
much s one o tve centitneteiso while the pipe vents
could vary within one b mowadth and the head
could vary il T centieetens withonr any great

eftect i the discharees Tor exampleo it the head on

Soand ro 60

ihe pipe vont decremed from S0
centimeters. the dischinge would decrense to 70
percent damd oo 33 percent while in the weir vents it
the head decremsed with the sne vatiol the dischinge

N

would decrease 1o 37 percent and to Tour pereent.

In wddioers, the water i Favoun iy divided
between holders by howrs and minutes, while the
matter s difterent ontade of Favouam,

This systent of distitbution s called = Mitrtu”
which means that the rotation petiod is divided in the
arca served by each ventand the fime of every feddan
i known ap to the nearest minute. The rotation
period is distibuted partially between holders aecond-
ing to then holdines. For thin rewson the rotation
tollowed in Favoun soseven davs high aod seven davs
fow durine the venrs Fach holder has complete
informanton abont his detined tine ine certain day ot
the week and mnt ke all the water of the vent in
his definite time. whether by dayv or by night. The
duty must be the same during the whole rotation so

that everyone gets the same share

I some land remained unirrigated, there would
he no solution except toinstall & temporary pipe to
compensate for the retardation. These pipes eould
not be widely used because they would spoil the
sensitive svstem ot drvigation, due to the following

FCUSONS.

(1) The ditterence in the geological form,
inclination. and levels ot lands,

() Different crops which may need more

water than others.,

(3)  Some wnreckiimed lands on the vent which

need more water for washing.

(b The difterent suitable times for cultivating

and cring severad crops.,

Although the nngation in Fayoum s very
systentic and exact it creates the following prob-

lems:

(1) bitficulty in distribution of fong resches
ol canals becanse the inclination varies from that
designed and the backwater curve upstream from the
weirs has aoweat etiect on the discharge of vents
according to thie distance between them. If the water
fevel decreases o dew centimeters upstream from the

welr it decreases more Brther away from it

This problem is solved by not exceeding the
water inclination more thun tive centimeters per kilo
andd by preventmg erection of venis downstream from
the control wens. The vents must be remodeled on
the busis of one mieter widih for every 2.000 or 3000
avtes. Tor prevention of any wider remodeling as long
as the width s navrow and the head s great so the

dischuge eftect will be snall,

Forexample, i the wiiter duty 1s 20 meters per
acee per day oand the head s inereased by five
centimeters, the discharge increases by 16 per cent if
remodeling 3000 acies, 20 per cent i remodeling
2000 ucres, and 31 per cent if remodeling 1,000

TS,

(2) The great difterence in land level even in
places where there are small arcas on the sides of
some canals of higher Tevels. Tt is not right to raise the
flood level for the sake of titese small areas and spoil
the majority ot the surrounding lower areuas if it is



necessary touse free overfull vents for these high
fands. Generally the tood Tevel s not raised tor the
sake of these hioh Lovds s nor are the st of the wens

and submergeney obled

because 1t s a sotice of
trouble Toe hobders and enomeers due to the taer the
the et in thescase will not have tull discharae, thas
nedicating the need e compensate these vents by
recateulating the diechurpe by the following equation

of subnerged wens:
Al — Y
Q= 3cbN20 0 e A

where iV is the submergency depth.

{31 The etfect of wide weirs on smaller ones
due 1o the greater velocuy of water towards the wide
one. This problem s solved by curving the entrance
ol the smaller anes.
sometines

) Dramage canmals s

obligatory and cannot be avoided because of the

through

difference of Jevels For that raason the water rises
at the end of some canals more than at the beginning.

(50 Many illegad toals woe mude by holders 1o
2ot more water thun their share especially in regions
where vice and other crops are srown which need an
excessameunt o water. Fhey use pipes o svphons so
that they can steal water without being detected, One
trich they may e is 1o swimn bestde the control weirs
or stand or ositoon them to raise Hpstream water
without being ohserved.

(o) An excess number ot soadl holdings neces-
sary to lengthien the perod of niigation and slow the
submergena the sotl with water does not fultill
the suitable Bicnnding of the soil, which atTects areatly
the amount of crops. For example, i the area served
is 200 acres and the rotation s seven days, the share

ol cachacre would be:

7Tx2Ix00
200

= 50 minutes

I ahe area served is 20 acres, each acre world
have about cight hours and 29 minutes. That indi-
cates (hat the nearer the Lend to the vent the longer it
would be submerged and vice versa, For that reason
the darea served by any vent must not be less than 30
acres with o vine of theee howrs and 20 minuies. A
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sohution to this problem would be vo gather the small
holdings which are less than 30 dcres and connect

them to the larger ones mthe same vent,

From ancient tnnes Favoum used water falls
for power. This power was ised i tinime water

wheelsowater s and eonciating eiecineuy,

FAYOUM DRAINAGE PROBLEM
AND THE WADY LL-RAYAN PROJECT

The Favoum wrownd slopes trom 26 meters
above sea level newr Bahn Josel 1o 45 merers helow
seia level new Take Karowm and hus an inclination of
three meters per hilo

Although the wiiganon water comes to Fayoum
through the thialiimu canal and Bahs Josel trom the
Nile, as il the UAR cultivated wieas, ver the
drinage water dees not tlow tothe Nile nor o the
Mediterzamenn. osat does i other provinees. 1t fows

toa Closed Tane 200 kdomerers trons the sea.

For this veason 1t s essential to prke o balanee
between the wmount of ditinage water entering the
Lihe and the amount of evaporation from its surface:
otnerwise the fevel of the fake may vise and aftfect the
surrotinding Tands adversely,

The mujority o the Fayoum lands are drained
by two main drains, the Bats drain in the cast and the
Wady drain i the westand some other small drains

that wie connected directly 1o the hike,

A0 meters below sea level the area of the
lake reaches 33000 aceres o 231 square kilometers.
The annual mean eviporation from its surtice is 400
million m™. The drainuee water is estimated to be one-
flth of the drrigation water. This must not exceed
two billion m* per year and the water duty must not
exceed 2,000,000,000 -

360,000

0,100 m* per veur.,

(Arca served m Favoum is 36,000 acres).

This areacis fur Tess than the normal duty. The
ke Tevel has risen to 13,03 during the last three
vears due to the inerease in rice cultivation as well as
other which need excess water. This has
resulted i improved drains and the spreading of field

tile drainuge ina large area of the provinee.

Crops
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This rising of the lake has greatly attected the
lands near the lake. For this reason reclanuiion of

new lands stopped.

Sumnury ol the etfects of this rising s as
follows:

(1)1t was essential to minimize the drainage
water passing to the fahe to make a balanee between
iCand that evaporating from the like seitace so that
no rising o Talling v the lake level would oceun

(2) To momimze the diatnaee swaer 10 was
necessary 0 outrol the nrivation water so it would
ot esceed Lttt waounld Leep orlie dake level
comstunt. The funitstion o rizanon water entering

Favoum through Bal Boset indicates thie iollowimy

Co A dower date o roaeatton waten would not
eaceed 00 e per aere per vewr Slihoaeh owas
OU00 i other provinees ot the UAR,

(h) The water dety anven s msutticient (o
protect the cultnated e fom detenorating because
of the increase mthe perventaye of salt,

(¢ Abowt 32000 acres were destroyed and
could produce nothing hecause of the shortage of

irgation water.,

() Stoppire ot sl rechananon works ina
pross e of 066U seres proved 1o be saluable to
the culonvared e, There s abso anather 29,000 aeres
from the third and tourth Classs e this special
position causes o loss of whout TOO.000 productive

dures,

(e} Stopping all etrorts to produce any turthe

crops like tice that need excess water,

(1 Retanding the lind submergeney and culti-
vation of maize which ereatly attects the production,

(p) Closed drainayee through the Take increases
the salt percentage. thus attectimg fish production.

thy The cttect ot this
Fayoum is that it does not henefit from the High

worsl position on

diam. which spreads its benefits all over the rest of the

UAR.

As a result o all these facts the government of
the UAR tried to tind & solution 1o this problem and
discussed many projects to get qid of the excess
drainage water in Favouns The tollowing data s
pertinent:

(1) The recent area served 3600000 acres, of

which 32,000 acres were uncultivated

(2) The wrea subject to reclamation is 40,000
dcres.,

3y The wrea trom the thud to tourth
degree is 28000 acres. The totad area 1o be served in
the future is 360000 + 40000 + 25000 = 125000

e,

() The presentmean daty is 6,100 m’™ per acre

per yvear.

(5) The proposed duty is 6,900 m’ per acre

per yeur.

(6} The mean annual discharge of irrigation
. . . . ]
witer in Fayvoum is two mitlion m per vear,

(73 The mean annoal drainage through the
. - 3 . .
lake iy 400 mithon m” per veas i the drainage

water = one-fith of the iigation wiier.

S) It tuture the drainage water after
reclimation of the whole ares will be

CO00 x.N 000
S =390 million m* per year

IWwe add 10U million m? per year for washing
and reclimation needs the drainage water would be
- 3
OV0 mithon m™ per year,

(9) The excess drainage water that is needed
to et rid of it from the area of FLake Karoum is

690 - 4100 = 290 milhon m* per year

Projects discussed as g possible solution in-
cluded the following:

(1) Making a protection bank around the la.e
so that the lake can be raised without any damage (o
the surrounding areas. It was found that this project



would temporatily solve the problem but would not
peinumenthy solve it

(2) Mining the driigation water with o certain
pereentage of drainage water. This project was not
aceepted because o great deal of the Favoun Lind has
aocertain amount of saltothe water table is high. and
the minvnyg o arigaton and deonage water would
mcerease the alkadmees o the wonb pecessating the
expemsie gddition af gy patm,

(3 bindinye another depression nean Favoun
called Wady FERavan towet il ot the excess, This
project would beep the Tike Tevel ara constan 34030
meters befove sea Tevelowithim s varmion of tive 1o 10
centnnetenss by vetting il of the excess water by
drnnmge oo Wady PERGcan depressions, 10w
fonnd tat this projecio was the best one, The Swedish
VBB wdvisor offered 1o complete the project, which

i hedowsthed as follows:

Fhe project began with an open cannel provid-
e water brom the Sadi dram upstieam, The hvdio-
clectiio power plirat s ot Moktalin mine hilometers
tronn the border of the western doesert 300 meters o
the cant ol Bato el-Banat where the tannel beaan with
a dimerer o thiee meters and eight Lidometers
fengthe The bed Stope of the tannel v 14 meters
belfow wea fevel and cnds at the beamning ot the
depression at 10 meters below sealevel Cost estinaite
ol the project = S0 nuthon Fuyptian pounds. and
will he constiucted by Jovpr,

SUMMARY DESCRIPHION
OF THE PROJECT

Fhe Wady
soutinvest ot Favoum about 40 Kilometers from the

FERavan depression lies to the

towir ol Favouny. The lower poimt i the depression i
63 meters below sea Tevel T Tower leg is 10 meters

below the lowest point m L ake Karoum,

sea devel, the wen of the
million
NA000 e equal to the Take

AU TO micters beloy
depression of Wady FLRavan reaches (o 220
m*: e, about
Karoum wea. [ie contents e 2000 nedion ny!

. . K
while the volume or Lale Earowm o oS T opthon

This project will dian the excos dvanmge water

. . . 3
ot Take Kwowmn teapacity 200 nulhon m= per vear)
through an open channel heginnng at the upstiemn
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drain I Wadv . with the hydioelectric power station
at Moukalar wt o Tevel of one meter above sex level
and with o dengthe of tive Rilometers. untid o reaches
the border ob the deserr SO0 meters cast of Baht
FEBiar wiere the tunmel tecan, with o diameter of
three meters within o rocky tesmion with o base fevel
ol B erers below wea fevel The project abso
metndes dnne the oatler wath o leneth of one
bdonmeter and esplormye two plateans which e
between the teo depressions o Wady Bl Ravan. with
alength or oy lalometens

Fhe work e this project can he summarized as
foltows

(1 Digging the open channel at the inlet and
outlet: Amount of excavation in soft soil. 20000
e amount of excavaiion in rock soil, 33000 m

(2) Eapioting the twoe pliteans between the
two depressions: Amount of excmvation of <ol soil,
j . :
LO0D 7 mount ol excavation i tock ~oil, 18 000
3
mn

(3) Drigong the tamnel with o fenath or 7.7
Edameters, The exanvatiton ot~ 73000 m
Phe tunmel lies wta depthe of sevend meters trom the
gtound strbace and vaies tom TS o 43 et To
Lacilitate the dizging of this lone tunnel five vertical
wells fowr by five meters were made abong the aas of
the tunnel wnd aeach o the bottom, There ae 10

regions o work besrdes the entiance and exit,

0 Strenathenmy the weals points through the
tunmel and Loy some parts ot it The amount of
conerete work for hmmg only 50 per cent of the total
lenpth is 6,300 m* and the arouting of 25 pereent ol
the total Tength is 47500 ",

(51 Comstruction at the entranee and  exit

includes concrete strctures and gates.
BENLEITS OF THE PROJECT

(1) improving the state of wrigation and drain-
age in Fayvoum, by giving sutficient irvigation water

without fear, which will Tead to more income.

(2) Increasing  the  caltivated  area from
360,000 acres to 406000 acres.



)

(3) Reclamation of 32000 acres, increasing

the cultivated area by use of excess irrigation water.

(-h) Increasing the rectimmed area by 28 000

acres from the thivd and towrth deprees,

(5) Increasing the rice wrea from 20,000 to

40,0060 acres.

{0) Increasing the sumar area from 3,000 acres
to 10,000 acres.

(7) Making use of the New lake to encourage

Lourists.
(8) Stepping the rising fevel of Take Karoum,
9y The total reclaimed wea will rise to

100,000 acies, the income ot which will cover the

project expenses in one yeur,
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CHAPTER Viil

Irrigation Practices Research
And Soil Salinity

HELMAND VALLEY SHAMALAN
LAND DEVELCPMENTY PROJECT PLANS

by

A.T. Assifi*

ABSTRACT

The Hebmand Valley Shamalan project arey is
presently served by o main irrigation canal, which has
replaced individual furmers” numerous old river diver-

sions, creating a steady water supply to the heads of

the old ditches, and major outlet drains 1o provent
rapid waterlogging of the Linds,

The fack of adequate controlled inigation wter
delivery to the Lareis, availability of ivrigation water
toall the Tands, o requived drainage system. necessany
land development measures, and the problems of soils
and soil fertibity, Lind ownership, depal tides, Braamen-
tation and dissipittion of ownership lots all of these
problems have dmpeded full Tand and agricubiarad
development and possible higher crop vields and
retunms.

livestigations and cconomic studies show the
feasibility of Tand developiment project completion,
Plans have been worked ont for Lnd development.

farm delivery, irrigation distribution, drainage. road-

*Chict Engineer, President o Technical & Engineering
Department, Helmand-Arghandab Valley Authority

ways and drinking water systems, Neeessary measures
have cither been taken or are contemplated for the
remedy of ownershin problems, soils amelioration
andefficient project construction, operation and
maintenance,

PROJECT AREA DESCRIPTION
[ocation

Helmand valley. The Helmand valley includes
aver 200,000 square kilometers in southwest Afgha-
nistan, between 29Y 1o 33 North Latitude and 61°
to 69 Fast Longitude (see map no. 1),

Shamalan. The Shamalan unit is located on the
west side of the Helmand river between 317 67 357 to
JETOART 5T North Latitude and 647 8 267 to 647
200427 Last Longitude, The unit extends to the
north and south of the contluence of the Helmand
and Arghandab rivers, and is aboot 64 kilometers in
fength and one to seven Kilometers in width, com-
prising i gross area of 259 square kKilometers.
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History

The carliest dnigation  and  agricuiture
of the Helmand videv and Chakhansur Siestan area
began proor 1o wiitien history. Although wichacol
ogical resemch b given indication of this, only 4
fraction o i vase area las heen examined. Sone
aichacologieal sindies have aevealed  the cadiest
phases ot the bronze saes and 1uins have been found
dating back to shout 3000 BC Oaly Bist s nien-
toned inancient history . along with the carliest cities

ot Nineveh and U,

Ruins ol old cities and villages are seattered ol
along the Helmand viver and o tibntaries reflecting a
period whichi apparemtly had more prosperous and
extensive irrigated agricultare thun now. Remans ol
farge canais and noganon ditches indicate that
nrivated farmimg e the Helnand valley supported
trge populations for conturies, The recent history ol
tas wred dates bach seme o0 vears, with reclamation
of the Lands and recreation of productive agricalture.
Soon aftes the tm of the twenticth centuny, repai
and rehabilitation warlkk was started an sone old
nogation systems sach o the Yo canal (ohd
Choghia canaty which heads on the east hank o the
Hehmand river ar Sangin wnd fdgares the valley and
beneh Tands downstieam ws T as the Arahandab
river. dncthe fate T930°s work was started 1o improve
and rehabilitite the old Deh Admm Khan and the ol
Boghra canaby, which had Nunctioned more than 200
vears, serving the fonds west of the Helmand river
above and below Gurishle,

By 194906 woont 26 Kiloweters of this canal had
been dug by hand.and afterward by the empioyment
of Morrison-Knudsen Afghanistan contractors and the
use of heavy me Chinery. The concept of the rehabih-
ttion and reatigninent ol the Boghia canal evolved
into a regional development activity

By 1949 the proposed development plan fud
expanded. and anits and tactlines were added unul
niigation developoent embraced  both Helmand
vallev o rom Kapaboa 1o 0 pomt about 33 Kilometers
hefosw Darwestomsond e Nehandab valley in the
viciny of Kanedalioe, Twe togor WJdans were con-
fgabar on the Hehmand and  the

Fhe Boghia

ructed, dhe
Arghandab on the Archandab nve
canal winextended ot the dnvenion waorks above
Gitshk toa pomit southwest of Marge, the Shamadan
canad was constracted o branch trom Boghing abow

3t Kilometers below the diverston dam and extend
ong the right bunk ot the valley alluvial lands nearly
to Darweshan,

By 1950 the main Shamalan canal had been
completed. with a 750-cubic teer per second capacity
and 60 KMlomewers in feneth with necessary check
drop. turnout . siphon and cross dimnage structures,
By 196 cight mann oatlet drains with o total fength
of TIS Kilometers had been complered.,

Clinmate

The clinte of the Helmand river valley s
stmilar to that of  the deserts of southwestern
Uinited States and is comparable to continental desert
climates i similin latitades and situations in other
countiies.

Temperature, Snminuiized  temperature data
from  Lashkar Gohoweather station for the period

FOSS 1o 1903 are given i Fable 1,

Precipitation. The avernee annuad precipitation

is o 1as milimeters (505 inches) of which 12101
mitlimeters 177 nchesdapproximately 90 pereent,
ocetrs dutmyg the period of November through Apnl,
the three montles of Inghest precipitation being
December (224 pereent)s Buneny (240 pereent),
and Aeh clacd peicentis accouning for about 634
percent of the total annal precipianon, The period
Mav thronely October s extiemely dive with o yearly
average totd precipiaon of LS millimeters (0,50
tichesy. See Table 2

Evaporation.  Foapoation in the central
Hetmand vallev v very high and greats, exceeds
precpriation. The weighted average for a period of
approximutely nine vears of pan evaporation is given
in Tuble 3.

The  adverse clinvte phenomenon of the
Helmand region s the sand and dust stooms, which
are most connmon meospring and tall, Occastonally
these wr storms, generated by high winds in the
cential parts of the b may reach velocinies as high
as Tou bdomerer per hour The tie panticles picked
up by these stors nay eventually reach heights of
abowr S.000 wmeters above the suoounding terein,

Somerimes these storms fast tor several davs.
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Table 1: Temperature Data - 1955-1965

Annual July Averages January Averages

Average Maximum: 2R0VC 840" 41.7°C. (107.1°F ) 14.27C. (57.6°F.)
Average Minimunm: TO.T7C o217 14.2°C. (37.0VF.) 1.9°C.(35.4°F.)
Hottest durtng iecord period:

Maximam: JO37C (115371 July, 1958

Minimum: 10.77C ¢ 62.1"F) July, 1958
Coldest during record period:

Maximuny: 24870 (706" Jannary . 1960

Minimum: A1.67C (LD December, 1964

Table 2:  Average Precipitation Distribution

Month Millimeters Inches Annual Distribntion
November 9.1 0.36 6.8%
December 30.3 1.19 224
Fanuary 33.3 1.31 24.6
February 7.3 0.29 54
March 25.0 0.9% 18.4
Aprii 16.2 0.04 119
121.2 4.77 89.5%
May-October 143 0.56_ _10.5%
Total 135.4 5.33 100 %

Table 3: Weighted Evaporation: (Chab-i-Anjir - Lashkar Gah)

Pan Evaporation Free Water Surface (0.75)

Millimeters hiches Millimeters Inches
October 201 791 151 5.93
November 130 5.12 98 3.84
December 83 3.27 G2 245
January 81 3.19 ol 2.39
Febraary 106 4.17 80 313
March 164 (.46 123 4.84
April 250 9.84 188 7.38
May 345 13.58 259 10.19
June 438 17.24 328 1293
July 416 16.38 312 12.25
August 270 14.57 278 10.93
September 268 _10.55 201 __7.91

Total 2,852 112.28 2,141 84.20
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Physiography and Geology

The topogtaphy of Atghanistan is influenced by
the central divide of Kohi Babs Parapamisus and
Hindu Kush vanges Spreading in the southern exNpO-
sure of these miountains are the Hehmand river basin
and a few smaller watenshieds, The Towe extremity of
the basin, ending e the Chakbinsur-Seistan. sinks.
Approximately one-halt of the watershed areas lie
above 1,000 rmeters alticade. The principat mountain
HBEeS 1S Lo over TH00 meters m the cast and hom
3000 o o0 meters mothe west, The roothills
follow o westerlv course and areat outwash fans and
plateany extend fn o wouthwesiery direction from (e
foorhills. These vast outwashes are predomimantly
desert, with oceastonal s and swides covered with
more heavily vegetated sitts of varving depths. The
topography or these desert plams s penth rolling 16
hilly aind hroken near strcans courses, with accision.!
molated uphifts of Fusalie limestone, aomites
schists bresking the vast sweep of the desert plains.
The maie givers moms ares are the e,
Arghadab, D Rod. Khash Rod, Mosy Oala.

Tarnak. Arglostan and Do,

The Shamaebon anit s located on rhe fiest and
second terraee Tevels bordaring the Helmand tiver

N

vianying from one to fowr meters (tiee ta 12 feed
above the normal viver surtace. s bounded oo the
cast byoher Hebmand niver and on the west by thind.
higher. olacs terce probably o the tertimy peologic
period. Altitndes within the unit vy from 789
meters (2588 teet) above mean sea devel we the
northern end o 705 meters (2323 teery oo the
southern exuenniy. with an approxinute medn aver-
age wradient of L3 meters perc hilonieter (6.9 feet per
miled Bastawest gendient within the tenace devels is
nearhyv 1lat for most of the ares.

Soils

The soils of most of the potentially arable lands
have develeped from alluvial and seolian materials.
The original bedrock sonrees are the uplitts of the
Hindu Kush ranee and s westwind  extensions.
Extreme tilting, toliding and warping are evidenve o
great pressures excrted durimy the uphitt, Glactal and
post-glacial movement of materials from these aplilts
covers i lurge area 1o the south and seathwest o the
mountains and toothills.

The soils o the Shamalan unit are derived
fargely trom alluvial matenals of the quatemary
geologic period, with areas of acoliun depasits oceur-
ing i a nanow strip alorg the western edpe of the
unii. These acolivn materals originate from the vast
desert ta e west ot dhe unii known as  the
Dashi-i-Margo.

The alluvial sediments from which the bulk of
the sotls i the anie e derived consist largely off
miedinm textured matenaiss vanving rom moderately
tine o moderately sandy in rexture, These materials
veneradly range rom approninarely two te fow
meters sy to 13 feen) modepth. below which they
srade into sands and gravelly sends. AL the anits
Lends are waderbain by wiavel st various depths ranging
from at o newnr the surtace to depths esceeding five
melers (o teet)s Oceasional giavel bars are found on
the Lind swtace. Onthe hasis of explorations
corducted toaate the gravellv sabstuata appear 1o be
apenand nonconsolidated The unit soils are predoms-
mantdy vers fight brown o Dbt grevish-hrown in
color and are very Tow i organic matter, typical of
soilsdeveloping under very and conditions with
spasse vegetabion. They show ditle effect of weather-
ing due to prevailing climatic conditions.

Fyvpical profiles. The profiles of the altuvial
soils ot The second terrace Tevel, which comprises the
great majority of the project fands. (ypcaily have
relatively uniform medium exiured soils consisting
Lerely ot loams and silt Touns

Atvpieal protile tor these sotls has from 30 to
A0 centmmeters (12 o Toinchesy of light greyish-
brown friable calcareous Ioam. This is underlain by a
Laver of tight yellowish-brown loanr, or slightly sticky
sHE Jouwn to dight sty clay Toanm, which may have
some visible disseminated dime and hme splotches.,
extending to from Y0 {0 IS0 centimeters {36 to 72
inches) depthe This i tnnas requently underlain by
afaver of dight brown slightly compacted Toam
approxmuately Socentiieters (12 inches) in thick-
ness. Below thns thind level the soil hecomes incieas-
mely sandy wieh depth vieving from sandy loam to
loamy sand and vogrey me color. The sandy layer

normaliv cannues tothe underlving gravel.
lrrigation Warer

Suttace water flows e the Helmand  river
constitute the principul dependable witer resource of



the Shamatan unit. This water supply is of excellent
quality, with ample storage provided av the Kajukai
reservoir (presently PS4 200 acre feet). The project
water requirements are diverted from the Helmund
river by the Boghra canai diversion works about nine
Kilometers 1o the north of Girishh vin Boghra canal
(2.700 cubic feer per osecond capacity) into the
Shamulan canad €750 cubic feet per second capacityy,
The gqualiey oi the water of Helmand tiver 1ogond to
excetlent tor inteations mamicipal wnd mdustial ase,
Analysis of the water trom the river and trom the
Boghra and Shamalan canalss which tabe water
divectly from the river, shows it totd dissolved
salids vary from a mimiaem of ahout 190 pais per
million toa maximuone o abour o0 pacs per pullion.
Sodium constitates shoar To pereent ot the total
cations. Paves of the adeains within the Shanadan ani
and the Nadi-Al wasiewav, whne mav be considered
in the project plan tor intearation with the nrtaation
system of the unit. have salt concentrations ranging
from approxinutets T eou to 1 S00 parts per nillion,
They do. however, hove tvorable caleimesadium
refationships (wee TTable S wnd when moved with
adeguate quandities ol river water can be sately used

for inigation.
Present Land Use

The Shamalan unit is one of the older fimed
arcas in the valley and is also one of the betier areas
to consder for agricultural irvigation development.
There we sonie 200 villages. of which abont 23
villages are ol Lirger sives Fhe population of these
villages is estimated 1o tod approsimately 24,000,
Statistics and census we mecanplete and it is possible
that the area population may he kneer. The villages,
which vary i size trom o few Gubies 1o eelatively
larger communities, aie 1vpical mud-hat construction,
The villages are wsually temporany and are irequently
refocated and the site ot the old village is used tor

Farming.
PROJLCT NEEDS

Afghanistan, like many other countries of the
world, is inopreat need of dncreased agricultural
production. In the pust decade or so. considerable
cdvancees have been achieved i higher socio-political,
ggricultural iadostrial and ceonomic standards of the
country. The Atghan government has made a concen-
trated ceftort {0 ve-establish o greater population in
the sparsely popuolated areas of the country. The
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Helmand valley has received speciat attention through
intensified activities of the government in this area,
notably in the construction of storage dams, diversion
dams, main canals, outler drains, roads, land develop-
ment. popuiation centersoindustriat activiti- . ete.

The need tor yetr ngher and more intensive
agriicaltural production and the favarable physical
potential of the Shamalan unit with respect to lands,
water and climate arpue well for w priority of land
development in the Shamalan. However, the arey
requires addittonal physieal tacitities betore the base

for suceesstul development s complere.

“he reasons for the present lower returns in the
area are: hwdequate distribution of hrigation water,
iingtien of ansnitable Tandss waterTopging. salinity,
meotnplete o poor fand - preparation. and - poor
Firming and hoigaton practices. Phyvsical inputs in the
form of improved seeds, hivestock tertilizen insect-
icides wnd machinery are o adequately availabte,
aaricultural credit at low interess rates has not been
tully established, and much work needs 1o be done in
the way of social reform to change traditional

attittdes of the people away from mere subsistence.

AMany problems must be solved and  needs
fulfitled i the Shamalan unit is o achieve suceesstul
development. The  problems  and  needs  of  the
Shamulan area may be considerad to fall into three

principal categories:

(1) Project development completion,
(2)  Agricultural development extension.
(3)  Institutional establishments.

This paper will mainly discuss the first cate-
gory.

Irrigation

The Shamalan canal wis constructed to inter-
cept the intakes of atf the old canals which fan owt
from the right bank of the river into the various land
tracts lying between it and the west scarp. Prior to
the construction of the Shamalan canal, Targe tracts
ol Lind, particalady between station 30 on the canal
and  the villige of Shamaluan, were cultivated only
ocaasionally o were prepared for cultivation but lett
idle or abandoned hecanse of the Tack of dependable
water sapplies. and only one-fourth ol the total
irrigable fands were utitized. Many ot the canal
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Table 4:  Boghra Canal Water Quality

(Average Composition)

EC x 10°

Total dissolved solids ppm
Percent Na

Percent CutMy

Boron ppm

Na

CatMg

S()4

Anions CI
Anjons ('()1

Anions HCO

Sodium Absorption ratio (SAR)
Exch. Sodium at Equil.
[rrigation Water Class

336
215 1/
15

85

= 0.21

]

n

= 0.50 Milli equivalents/liter
= 3.02 Milli equivalents/liter
= 0.24 Milli equivalents/liter
= 0.50 Milli equivalents/liter
= 0.34 Milli equivalents/liter

= 2.61 Milli equivalents/liter
= 04472/ 2.63/

= Neg. 2/ 2.4 3/

= Cy -5, 4/

1/ Caleulated by nse ol conversion factor conductivity to parts per million + 0.64 x ECx1G° for irrigation
waters in the range of 100 to 700 micromhos/cn (Source - USDA Handbook 60).

2/ Based on actual chiemical analysis of waler.

3/ Assuming all CO L and HEO | rea s with Caand Mg, and are precipitated out as C(lC03 and MgCO3.

4/ USDA Handbook o0 “Diagram for the Classification of Irrigation Waters.”

intakes would wuash out during 1 high ood period
and could not be restored m time to finish the winter
crop. In other cases. the canals were so located that
they only obtaiaed water during a normal or high
flow of the river. When the tiver level droppad in the
simmer months, the people were unable to get water
for summer crops. Very few summer crops were
produced, except adjacent to the small villages until
the Shame'an canal was instadled. Necessary turno
structures were provided from the Shamalan canal
into people’s old irrigation ditches. exeept for arens
that helonged to no one mnd were considered govern-
ment property: no lateral and drrigation distiibution
svstem was constructed,

The dependabdiny of the Shamalan canal turn-
outs that have replaced the old dilaprdated diversion
works has resulted in some tacrease in the lands unde:
cultivation and in acreage being double cropped.

The report on Soil and Water Resources of
S.W. Afghanistan 1959 gives the Shamalan irrigable

cultivated area as 31,647 acres. A HAVA Extension
and Q&M survey pives the total Shamalan irrigated
area as 32,528 acres tor the year 1969-1970.

The extent of summer erop acreage has changed
from abeut 10,000 acres in 1955 to almost 17,627
acres in 1904,

The immediate impact of the Shamalan canal in
the area can be seen from the previous figures but
stll at present. of 4382000 total irrigable acres onlv
1SN acres are drvjpated. leaving about 26 percent
unused project lands, and of the acrey irrigated, 45
percent is stll feft fallow or idle part of the year,

One of the many reasous tor the inefficient
land use. Jow vields and high costs is the inadequacy
of the present irrigation system.

While the Shamalan canad has mainly replaced
old diversion works of the people. giving i stable and
dependable source of water, the old irrigation ditches



that were serving th2 arcea are stll almost the same as

before. This has critically  limited availability  of

irrigation water to the project lands that were noi

developed by the These  irigation

ditches (juis)are long, winding, narrow. sluggish . with

government.

weak banks and no conteol and distribuiion tmonts
into the farm ditches, There wre big trees on the
banks of the ditches with no roads on the sides
Farmers in the apper sections usually car the banks i
will to ger water tor their Taros, Quite often they
check or diwm up the diteh o deliver water 1o hivhe
lands, thus reducing the capuacity ot the doch and
restiicting the tlow o the drigation water 1o the
lower areas. Many people have built then homes.
yvards and orchards right along the bank ol dhese
The Atnak diseh: Capacity
Length

Aren presently
Area irrigable

The Khusrabad diteh: Capacity

Length

Area presently
Area irrigable

With
irrigated according 1o the amount of water available
“reh. but only

lrrigation

the present system crops are usually

and the distunce from the head ol the
oceasionally by the crop requ’

water s distributed by means oo aall tow head
ditches. often several Kilometers in length, 1o sl
farm basins. The hasins are seldoni more than halt an
acre inosizes A samaple survey shows average sizes ot
)

meter high border ridges and about 20 nereent ot the

200 mudtiplied by nine meters surrounded by 0.3
toti area being lost under the border ridees.

The problen iy evidently due to uneven ground
surface and insulticient Lind leveling, done by the use
of hand fabor and antmal power within smdl basins.
Irrigation of these small hasins is done by nning in
small streams of water for Tong periods o time and
by filling them tfrom two 1o six inches at cach
irrigation, and then divecting the water to the next
basin, resulting in over-imngation of the first basins
and loss of water due 1o deep percolation into the
ground, and somcetimes under-irrigation of the last
hasins.

lirigation ot these small basins is very time-
comsuming and fabor-demanding. The Tabor develop-
ment and operation costs ot the tarmer-developed
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ditches and without access roads the patroling of the
ditches by the “mirahs™ becomes alrve iimpossible.

The Tonger winding and sluggish scctions cause
excessive seepage and loss of water to the Tand. limit
the capacity and make die operation, maintenan.e,
cleaning and destlting jobs ditficulr, more costly and
fime-constmng, Alsoo evaporation and evapotrans-

piration losses are quite high for these ditches.

Because ot the lack ot o contralled Tateral and
farm nrgation distiibution system, the application of
Frm similar
inefticiencies. There are many ot these diiches, and

water too the suffers  the sume or

the following are given as examples:

40 cubic fees per second
21 Kilometers

2500 acres

3190 acres

40 cubic feet per second
20 kilomerers

4820 acres

7580 acres

irrigated

irripated

simaller basing are twice and three times more than
the cquipment-developed Lirger basins.

Drainage

Most of th2 walley lands along the Helmand
river which are now suitable or have been suitable for
irrigation, have been irrigated at one time or another
(or many centuries, Where good drainage and an
adequate  water supply are available. lands  have
remained  under coltivation. Where poor  drainage,
poor irrigation practices or a combination of these
factors have occurred, and high water tables, saliniza-
tion: and 2xcessive exchangeable sodium levels have

developed, Targe areas have been abandoned.

A majority of soils an the Shamalan unit are
affected by dranage problems of varying desrees
which inhibit crop growth and contribute to saliniza-
tion of the soils. The only sizable contiguous block of
Lind within thie unit not affected at present by high
water table conditions iy the area comprising approxi-
mately the southern one-third of tne South Shamalan
division, where rrtgation witer is perennially e short
supply. The major contvibuting factor to existing
problems is the Tick of an effective drainage system
around  conditions,

and  nmataral opographic and
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There are no natural drainage-wavs within the unit
and the existing constructed draing are not adequate
to control the water wable e safe levels from the
standpoint ol depth, location, spacing and channel
clearance. The current existing drains are of inade-
quate depth and have poor maintenance charae-
teristics, Considermyg all of these factons the existing
drains do have considerabie low, mdicating favorable

subssurtace drainage chucictenisties,

Other important tactors which are contributing
to the widespread dramage problems are irrigation
system losses, poor distribution and fack ol effective

and adequate water distribution control,
Soils

certifity and organic matter. The Shamalan unit
gy e among the ofdest prvigated lands in the
Helmand viver valley. They have been farmed fon
many centuries mid. with mimor exceptions, without
use o Teralizers of any Lind and with little o ne
organic residues bemy retied o green manure
applicd to the Lind. The only exeeptions of note are
smalb areas Jocated near villoes which huive eceived
rather heavy applicotions of animal and hunan
mantres, e resndt is rthat o areat majoinity of the
sotls ave seronsty depleted in fertitine and neardy all
have very low orgome matier fevels, Low orgim
matter levels huve atfecied soils adversely in pany
ways, causing poor soil structure and tlth, low waten
holding capacity. poor soil-ai relationships. reduced
biological activity . wnd makmg fertility maintenance
more ditticulr.

Salinity and alkalinity. Salinity and exchange-
able sodium constitute moderate to severe problems
on the myjority: of Shamatan vnit lands. Concentra-
tions of both occur i sy oradic and highly variable
patterns with condiiions ranging from <eils which e
unattecred. or only slightly attected. 1o those chissed
as totally unsuitable for opation agrenliure. due 1o
high levels o soluble salts exchangeable sodium. or 4
combination ot both. Moderately high 1o high con-
centrations of boron e also Sound. but these are
consistently assoctted with very high salt concentra-
tions and exchangedble sodinm concentiations. Only
afew scuitered profiles were found where boron was
present in damaging guantities where the soilsy were
otherwise arable. In the Shamalan unit approximately
82 percent of the irrigated lands are aftected by salt

and/or exchangeable sodium. Of the total irrigated
area approximately 30 percent is affected to a
moderate degree by salt concentrations; approxi-
mately 10 percent iy alfected by moderate concentra-
tions of sult and exchangeable sodium: approximately
L7 percent is altected by combinations of relatively
high salinity and exchangeable sodivm, but can be
reclaimed by moderate applications ol gypsum and
by eaching, wssuming adegnate drainage: and approx-
matedy 25 pereent of these lands have such high
concentrations ob salts and/or exchangeable sodium
that reclamation is not considered teasible, In the
majority of the aitected Tinds, salt and exchangeable
sodium exeesses aie associated  with seasonal or
constant high water tible conditions. But there are
sizable wreas of saline and/or sodic soils where water

tuble is not 4 problen.

Land Classification. Detuiled land classification
has been made in the Shamalan area to determine the
extent and character of the Tands and to classity them
aecording to their degrees of suttability for irrigation
farming. The field  classitication iy based on the
physical  fuctons, seilse topography and  drainage.
mvolving the detenmination ol arable and non-arable
fands on the basis of presein conditions. A summa-
rized acreage of preseni and future fand classes is
given in Tuble 5.

Roads

There are quite a number of project roads
constructed within the Helmand Valley project area.
The Shamalan unit is accessible through the main
canal and drain bank roads, and a fuir road exists on
the desert floor parallel 1o the western border of the
project. But there is complete leck of on-tarm roads
and ol farm-to-secondary roads. The average farmer
has eeess 1o ihese existing secondary roads only on
toot or by draft unimals, The shortage of necessary
roads hus impeded the marketability of the produce
and the desirable rapid agricultural economic growth
of the area.

Agriculture

Agricultural problems and needs are the out-
growth of centuries of farming with methods which
tend o impoverish fands and depress yields. Many
agriceltural - problems can be  traced 1o physical
causes: others have an institutional or social base. A



Table 5: Results of Land Classification
Present Conditions

i 2sa 2sk 2sd 2st
Hectares 97.1 6424 549
Acres 239.9 1.587.4 135.6
Hectares 1.213.6 2.297.0 348 100.3 7.4
Acres 2OU8K 36739 839 247.8 182
Hectares 12190 1,223.7 400 2327 9.3
Acres 3.012.3 3,023.7 9se S75.1 2209
Hectares 217.3 13382 284 108.4
Acres S37.0 3.2068 70.2 267.7 0.1
Hectares 27474 5.501.3 103.2 196.3 16.7
Acres 0.788.013.5939 2551 1.226.2 41.1

13.271.8

Land Classes and Subclasses

Totai

Class 2 RIS RNS Ad 3st

NORTH SHAMALAN DIVISION

6978 3 (i.6 304 11.7
1.724.3 Tan A il IS990

WEST SHAMALAN DIVISION

24305

6.027.8

FOITE 303
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[.024.7 218
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7
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20900 1522

1.565.3

Kos 4

2706 864

683.0 2135

‘us

SOUTH SHAMALAN DIVISION

14770 TTHO 134 IS.1 108

30512 Junto 33 374 267
TOTALS  SHAMALAN UNIT

61804 30113 1110 V7.6 117.7

7441.0 2765 24208 2910

Total
3sv Class 3
1 366

4 -
te <
* ZARVY)
4 4
xr o

33.2 1.344
822 3322
539 Sod.1
133.1 213522

S84 4.308.9
10.647.8
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Totat
Arable

J61.2
28694

-

wn
[P
o
—

157

-
s "N

[

[
<z
- <

2364
707.6

to v

Irrigated
Class 6

2779
686.4

o

O
NN
m— ) J

v e

[ ==

-2
Y

,,_.
tJ '

.0

1 8848
J.657.4

1497.2
111127

Nonirrig
Class 6

623.2

1.539.8

s ~J

IR )
td ==
=

tog —

1.739.1
3.207.4

3.636.7
2

8.980.

§.140.7

201158

Total

Classified

7.170.0
17.717.1

5.050.0
19.967.1

1587453
63.936.0

L9T
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host of physical factors contribute to poor furm
returns. These include inadequate land preparation:
pour seed and inetficient seeding: inferior crop and
livestock  varieties: lack  of soil-building  rotaions
(although some alfalfa is grown. none is ever plowed
under as green manure), the luck of fertilizer and pest
and disease counol agents and necessay faom ma-
chinery. The Shamalin uait is oce of the olde
farmed wrews i the valley. The principal crops
presently srown in this area we wheat, cotton, corn.
mung beans, with mmor amounts of harley, alfulty,
fruits, vegetables, grapes and  other horticulinral
crops. Wheat is the basic crop. occupying about
one-halt ot the crapped ind. Sl nunmbers of
livestock are Lept. principally for diatt puiposes.
Sheep and goats e purchused from Nomads in the
all wnd are Gittened Tor winter meat. Small numbers
of poultry are kept for cges and meat, Farnung
methods and practices in the valley e For the most
part of afow standard and crop vields are for the nos
part quite low. The 1908 Shamalan Feasibility
Report™ gives the averaee yields wsd S income tor
the present conditions (see Table o).

The 1969-1970 average vield of  wheat, as
reported by HAVA Extension, is 1,900 Kilograms pes
hectare: 1.673 poundsfacie o1 282 bushel/acre. Part
of ihe increazed production is due to the use of
improved seed, application of tertilizer and better
land preparation. The potential soil. water and
climatic conditions o this area wre favorable to
irrigation agriculture. The long growing season plhus
relatively mild winters give rise to a wide range of
crop adaptability and to potentially favorable vields.
fn addition 1o the present popular crops, sugar beets.
grain sorghums wid soybeans have heen grown st
cessfully onan-experimental basis. Alfalta pasture
grass and the commmonly grown clovers continue 1o
produce through the winter months, although pro-
duction during the coldest weather is limited. The
hardier vepetables are alse grown throughout the
winter months,

Land Owunership

Land ownership in the Shamalan area is badly
fragmented. Owaership of parcels of land as smalt as a
fraction of an acre is common. One person may own
as many as 20 or more lots scattered at differem
locations and ot various shapes and sizes. Some of
these lots may be jointly owned by as many as six
persons, The reusons for these conditions are the

sub-division of the land through inheritance and the
incapability of the Tegal mechanism o determine each
owner’s share and issue deeds and titles.

Under the conditions of ownership the legal
sale and purchase of tand property has not been
possible, thus inhibiting the free economic processes
for the tull utilization of the economic potential of
the Tand resources. Also. farming of scattered, frag-
mented parcels ot land becomes too difticult and
melficient which. in turn, reduces agricultural pro-
duction and owners™ incentives for luid improvement
and the achievement of higher production.

A sample arca of a cadastral survey map s
shown as map Noo 20 and information picked at
rndom from this and other maps is shown in Table
7 The distribution of sizes of the ownership lots as
registered in the old tax books and as presently
surveyed by the cadastrai for some sample areas is
shown in Figure 1,

PROJECT PLANS
Feasibility

The physical potential of the Shamalan unit
with respect to lands. water and climate is favorable
tor increased agricultural production. However, many
physical. social and institutional weaknesses must be
corrected hefere production can advance significantly
over preseni levels. Irrigation deficiencies must be
removed, diainage problems remedied. land properly
poepared, the romd notwork enlarged, o system of
domestic wells or some otlier source of drinking
witer instadled. soil anendments applied wher2 need-
edand the necessary amounts of fertilizer applied.

After installation, the project works must be
properly operated and maintained. This will prepare
the base for a sound agriculture. and must be
tollowed by improved farming practices. Farm credit,
improved seed and stock. fertilizer. insect and diseuse
control agents, and machinery must be introduced
and successtully used 1o create the returns of which
the preject will be capable. At the same time,
pertinent measures should be applied to alleviate and
remedy the fand ownership problems of fragmenta-
ton. deeds and titles to the fand. and to make
possible the maintenance of adequate tarm sizes. And
finally. charges should be made against water and
lind to cover operation and maintenance and a
portion ot capital expenditure costs.
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Table 6:

Present Conditions, Shamalan Unit

Units in Metric System & U.S. Dollars

Surgle Crop
Wheat
Harfey
Cotton. Seed Cotton
Lint
Seed
Albalbta, Hay
Orchary
Guanden
Vinevanl
Cline:
Tobacn
Drugs
Subtotai. Siple Crop
bouble Crop
Cuorn
Carron
Muns Beans
Sesane
Subtutal Double Coop
Crop Residue
Idic and Farnnread
Subtoral, Crops

Livestock amd Products
Oxen
Mtk Cows
Otlier Canrke
Demkens & Hores
ind Goats

Sabiotall Livestodk Products
Fuel tncome
Totl Income
Vicrage por Hedtare
Goazie Incone Nonarshle fand
Ceracize fncome per Hectare 2
Goand Total lncome

Grand Toisi Inconte per Hectare

1 Fed v hinestock
¥

O

N
0.7
'

N

N

12

[REY
oo

Per hectare ot nonarable land (12,038 hectares)
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1130y
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.
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13

(3.03m)

. 9K
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P2l
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s
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0.29 0
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026 hd

YILOS ke

3657 engy

Tl Kg

TI838N0

[T

2305084
(S.340
3007
KRN

263100

(R BRI
NA3 TG
371742

4346

Number
3454 hd
3708 hd
3708 hd
2512 hd
3453 0d

PATEII2 Ly

463,700 epps

Puice
S Ke

Honi)
1020
0157
10,392
{0020
OO0t
0026
O ARV
[HYTASY
DEVER]
BRI

B

[SARD]
Qo7
.04
0117

D013 eop

ey fla

3
1350
(VO.N2)

{12.08)

2447
2450
[4 69
N3

~t

NG
.68
BXEN
vad
342
038

Per Comnosise Ha

Tt

T

£23 8N
2 4%)

Torat

338047

9248

360,350
(316220
[EERIT]

LAY
11,799

307

235
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EIERI
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SAm
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hli3}
63057
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AEICRRS
TuX90
5704
633
ST027
3319
o]
163,730
93,197
1237 w03

G0

Gross Costs

S

Sod N6
4443

Net Incone
S

073025
5297

24671
194

07 06
53191
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Table 7:  Land Ownership Sample Information

Khosrabad, Khalach Aren

2179 M. Aziz : 2.378 13 34.253
1962 Khudaidad - 7.509 4 14.326
2094 A. Nabi 3.734 14 28.826
2095 M. Karim - 14.414 9 49.274
1958 A. Ali 4 13.613 1 3.403
2001 Shir M. 2 12.370 9 21.163
1915 Al Hag - 9.400 1 9.460
1834 Jan Aga 5 4111 21 36.333
1858 Adam Khan ) 13.350 I 6.775

Amak, Sayed Abad Area

189 Government - 283.090
247 M. Karim 2 29410 5 26.527
244 M. Karim 1.510 1 1510
236 Mohaiuddin - 47.680 1 47.680
224 Khudaidad - 0.670 2 22.670
215 Amir Jan - 16.770 2 19.570
Table 8: Shamalan Unit — Benefit-Cost Ratio
Capital Costs Dollars
Distribution system 5,116,000
Drainage system : 1,562,000
Land development 1,962,000
Roads 392,000
Domestic water system 287,000
Soil amendments 540,000
Resettlement costs 191,000
Interest during construction 528,000
Total 10,578,000
Average Annual Benelits
Total 2.505,000
Primury only
Annual Project Costs
Cupital costs 451,000
0 & M costs (increase over present) 20,006
Total 471,000
Benefit-Cost Ratio
Total $5.32 to $1.00

Primary $1.79 to $1.00



10 the Shamalan wnit plan s implenieuted as
recommznded within ihe frames ok of gauding legis-
Lation. then the project will be financiathv feasible.

The Shanalen Unit Feasibihin Repoat. pre
pared by the VLS. Buiean of Rechimution for the
Helmand Arghoadah Valley Nuthoony and ALD
1908 gives the benetin cost e a howonon able s

D this report st s also been workeed ot that
the economic teasbiliny ol the project will denend
largely upon succesal operition of the Giom i,
ad that there oo direct relatonsing between tunm
stze and successtul B operaion. Tos recommended

that the i sdze he ot dess than nine irdgable

hectares (2200

acres) phis addiional uon-arable fand
for grazing. it has beer cecommended that this size be
aldong-term voal and shoudd be achieved as individual
farmers become more etticient, release their shire-
croppens. replice then oxen with machinery. and
gradually  expand then Boldings. Farm units of
inadequate size will ouly perpetuate subsistence
agriculture: by denving the tarmer the buase and
business volunie upon which to build o conmerciul

it
Irrigation Plans

D the Hlelmand valley’s Shamakan unit, aericul-
ture s crtically dependent ow migation. In Section
“Project Avca General Description”™ and Section 1
“Project Needs.” the tmportance ol irngation e the
scope of past and present conditions has been il
demonstrated. Project aieition plans have been
worked out to complaely e edv the problems and
:\htn‘lculllm;!\ of amneation and o mhe HUCONSHTY
quattities of tgatton water avalable whien needed
to all the Tands and tams wnde: the syvaem consisg-
ently and indiscrimunately

brrigation and Tarm delivery requirentents The
piimany problem do dhe Shomalam o i one of
distribution and o provide wple canat aud Tateral
capacity o tully meet o dehveny sequirements on
time throughout the perfods of nuscamun demand.

Estimates of monthiy tam deliveny requane.
ments were arrved ar by the HAVA and Bureau ol
Rechinution cngmeering teane throueh o review o
constmptive use studies mnsde by taternational Fagi-
neering Company. Ine Soil and Water Resourees of
Afghanistan.™ review of data furnshed by the di-

271

rector of the Bolan Experimental farm on frequency
and amonnt of ndgation apphicatios Tor various
cropssand by observations ol nngation throughout
the project. Consideration was ubvo given o the
feaching requirenient. frogtion efficieney amd pre-
nngation o condition Land o seadbed preparation,

Distribution system requirements, [os assumed
at i the cwly vews of the project operation the
proper bngatton ettcienay wall not be sttamed. Until
inzators can be trned meproper nigation: manage-
ment. the taditional wavs of operanon will result in
excessiee losse s throuely deep percolanon and surtiace

Waoste

Pateral design capacities and canal diversion
requirement e based upon the adoption ol the
manimumn monthly consumptive use (in Juiy) sivown
e Lable vas 0420 deer per acre and applyvin e
percentages ol foss by deep percolation. farm waste.

Lateral and canal Tosses.

Water Requirerenis Acre-beet Per Acre

Maximum weighted consumptive requirement 0,420
Decep percolution foss: 23 percent 0.141
Weighted net input 0.561
Famiingation wastes E5 pereent 0.099
Wegehited T defivery equirenient 0.660
Pateral Tosses: 10 pereent 0.074
Pateral diversion requirement 0.734
suppay canal Tossess 20 pereent 0.184
Supply canal diversion tequirement 0918

P ahie carly vewss o aproject it is assumed that
rriation of class 60 fands will be continued. at least
until such time ae o relorm towand establishment of
watel charges i eltected wnd the Tomers realize that
continued irmgation of these kinds is no Jonger
ceonomucial. Land clasatication sarveys have deter-

mined that theve wre TH TS aeres of cliass 0W Laind.

Uaing the propesed tinm Livouts. (see map No,
vio Table 1O mdicates the dedoctions Tor the various
riphits-otowas Cand s assomed that only 60 pereent
of the Jarmstead will be drnigated. This will leave a
halance of 17329 hectares (428040 aeres) ivripable
out of cach nvo square Silomeiers. or 8004 pereent

of the Jand

The tollowing v o tabulation of the entire
Shanudan arca by Lind classification:
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Shamalan Lands

Clags | 6,788.0 acres
Class 2 15,2718 acres
Class 3 10,647 .8 acres
Class 6W 1H1T13.0 acres

Total 43.820.0 acres

Using the above acreage figures and the ewti-
maated water requirements, the following computa-
tions give an inuication of the minimum  waite:
requirements:

A3N206 acres x 8064 percent = 379006 acres

37966 acres x (1S 34853 acie-teer July

34853 geredeer 3 P24 acre-feet daily July

L 24 acre-feet @ TOS3H7 = 506 cubic feet per second
= 80 percent peak requiiements

560 K0 x 100 = 708 cubie teet per second designed

capucity

From the previous paasaph on Distibution
System Requirements one wotes thiat under imasinmng
use the weighted fanm delivers requirement per acre
for the month of July is 0.660 acre per feet. Based on
this estimate and the turther assumption that the lund
will require an average of one irrigation each ten darys,
Table T indicares the warer tequirement tor 1000
acres in acre feet and caral capacity in cubic teet per

second.
North and Wese Shamalan Areq

Table 12 is o tibulation of the acres in these
two areas, and the deductions shown are for sreas
that will not be inigated fron the supply canal which
witl take off from the Shamalan canal at station
TO4+800. For the purpose of this paper these are the

only acicapes covered.

Bised on the above acieage, the supply canal
taking off frony the Shamaan canal at station 108300
should have a cupacity estimated as follows:

I8 012 acres o 1000 acres x 17.1 cubic feet
per second per 1000 acres = 310 cubic feet per

second.

MKA’S engineering studies indicate that each
foot of soil has & moisture-holding capacity of 1.7
inches of water in the four-foot deep effective root
zone of the plants. Tt is assumed that the plants will
take 40 percent of their moisture from the top foot

‘ot soil, 30 percent from the second foot, 20 percent

from the third foot and only 10 percent from the
fourth foot.

Tuble 13 indicates the condition of the soil and
the amount of water needed for an irrigation.

Consumptive use factors for the month of July,
using Blaney-Criddle methods of computation, indi-
cate a requirement of 8,23 inches of water for cotton,
the highest water user. or roughly three three-ineh
applications o inigation water tor plant use.

Wothe drrigation water is applied three inches
deep each 10 days. it would require L2350 acre-feet per
aere cach 10-day irrigation cycle. 11 it is delivered at
the rate of 10 cubic feet per second x 1.98347
acre-feet 250 acre-feet = 79,33 acres irrigated each
day with each 10 cubic feet per second head of
rigation water or 790 acres irrigated cach 10-day
eveles The A8 2 acres should be divided roughly

o 208 head acres, o say into 24,

The 310 cubie feet per second canal capacity
tor 24 head areas wouid indicate 12,9, say roughly 14
cubic feet per second ol canal capacity tor each head

ared,

Constdering the above basic information, the
head areas were delineated. Consideration was given
to fayout areas that could be irrigated most 2asily by
one 14 cubic feet per second head of water being
moved about - the area with the least amount of
interruption of” the regular tlow in the main sapply
canal. The head areas in the lower end of the system
were keptosmaller than average to provide extra
capacity where the canal and Lateral size were a
Himiting factor. It was also considered necessary to
deliver water to the class oW Lands  so these acres
arsincluded.

Table 14 indicates the acreage actually meas-
ured and the land  classification of the acreage
included in cach head arca. Tt is seen that the gross
irrigable acreage is 17,239, and when this is reduced
to 86.64 pereent due to exclusions for rights-of-way.
we have 14935 acres to drrigate with 24 heads of
witer, or an average ol 622 acres per head area to be
irrigated by cach 14 cubic feet per second head of
irvigation water, or one cubic feet per second per 44.4
acres.



Table 9:
Crop

Ettective Precip.
< N0 average

Wheat 28.0
Cotton 219
Aialty 23.9
O.chard 3.0
Vinevard 3.3
Guarden R
Corn 14.3
Carrots 2.7
Mung Beans 9.8
Suntlower 2.3

Wi, Total
tinches)

Wt. Total
(feet)
Percentage ot land
irrizated during
menth

*Jan.

0.79 2.20
0.53 1.93
0.31 1.04
0.026 0.087
0680 68.0

*teb.

“Mar.

2.80
2.80

3.07
0.29
0.29

71.0

Shamalan Unit Crop Consumptive Use!
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0.29
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73.7

s . - . . - oA - \
Monthly convumptive wse trom International Engineering Company (MKA) Report. 1939, based on Blaney-Criddle method.

“lncludes trrigation for land prepuration for seeding.

RN - .
Altalty dommuant during most of August.

Crop consumptive use less erfective precipitation.

*Dec.

0.95

043

097

0.70

—
N
¥

0.45

0.038

70.7

Total

20.10
28.38
49.60
29.80
2047

34.70
25.89
12.20
16.02
20.66

3414

2846
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Table 10: Shamalan Farm Units

Area Area
Acres Hectares Percentage
Gross Arca 494 200 100
Deductions for
Main Roads 14.72 596 2.98
Entrance Roads 1.53 .62 31
Drains 9.78 3.96 1.98
40 pereent Farmsteads 9.48 3.84 1.98
Laterals 4.89 1.98 99
Farm Ditches 25.56 10.35 5.18
Total Deductions 65.96 26.71 13.36
Farm Land 428.04 173.29 86.61

«able 11: Water Requirements 1,000 Acres

Description Acre-Ft. CFS

Maximum monthly farm use

0.660 acre-f1. x 1.000 acres 660

666 acre-ft. 31 davs -0 1.98347 10.7
Maximum 10 day delivery, 207 peaking

060 acre-t. = 31 days x 10 davs x 120% 256

56acre-t 0 10 days 0 1.98347 12.9
Lateral loss ¢ 10 pereent 26
Lateral delivery in peak 10 days 282

282 acre-f 0 10 days © 1.98347 14.2
Canal Toss 0 20 percent 56
Peak 10 days diversion from Shamalan 338

355 acre-ft. o 10 ¢ 1948347 17.1
Table 12

Class 1 Class 2 Class 3 Class 6W Total

North Shamalan 239.90 1,724.30 905.20 686.70

Deductions 143.02 25777 211.09 24.82

Remaining Acres 96.86 1,466.53 694,11 661.88 2,919.38
West Shamalan 2.,998.80 6.027.80 4.284.80 2.551.90

Deductions 0.00 1606.04 175.43 329.49

Remaining Acres 2,998.00 5.861.76 4.109.37 222241 15,192.34

Total area to be irrigated 18,111.72


http:18,111.72
http:15,192.34
http:2,222.41
http:4,109.37
http:2,551.90
http:4,284.80
http:2,919.38
http:6,027.80
http:1,466.53
http:1,724.30
http:2,098.00
http:2,998.80

Table 13

Available Moisture

Eftective Root Zone Muoisture Soil Moisture Remuining Used by Rate of

Depth of Sail Holding Betore Irrigation Plants Use
{Feet) Capacity (Percent) (Inches) (Inches) {Percent)

From 0 To | 1.7 inch 30 0.50 1.20 40

! 2 1.7 inch 47 0.80 0 30

2 3 1.7 inch 05 .10 .00 20

3 4 1.7 inch 82 1.40 30 10

0.8 inch 50 380 3.00 100

Table 15 indicates the number of Tarms, grosy
acreage, net dereage 2ud the number ot dayvs required
to apply three inches of water to cach head aea. It
assumed  that doe 1o the Bnm oparation, 0 will
seldom be necessary to fogte more than 80 percent
of cach farm. An estimare s alo icluded (o show
the time required to fimpate =0 peicent ol each heed
arca, and this <hould be o close comate of actoal
conditions, Parrs of the Lond wilh not be ingeated cach
time becate meas will be plowed . Banvetme will be
carried onand there will Beootho e tos aperations

that would mvertere waih g

Another satory tactor would be that the -
tion canals and faterads can often be opeated in
excess of actual devpned capaciy. Head area number
P3 extends over o fmpe seament of the sain supply
canal and s will provide excess capacity from hewd
area seven to 15 melosive. Inoother words, there 1.
sutlicient desiened capacity to move one extra hewmd

ol water aboui i theoreach

Table To andweates the hvdondic properties
designed tito the proposed canal. In the appe
sections of the canad where the treehoard s from 1.0
o 2.6 el

e canal capacities me shown oy
conditions when the trechoard i encroached on to
the extent of ane toor. Fhis would indicate additiona)

3

capacity of o 07 o Ao percent of the desizned

capacity.
Drainage Plans

The present outfet drains i the Shamalan ani
constracted nostly prior 1o 19600 were built i
topographic Tows that meander along the nver valley
and conform to the existing ol svstenn, They
serve as combination of ontlet and reliet diains, givine
fairly adequate diainaee protection to most Lands

adjacent 1o the Shamalan canal, bat providing litde
relict to Linds more distance from  the Shamalan
camil.

The general direction of groundwater move-
ment is along the river valley. not toward the viver.
Over Lrge arcas imnder present conditions the ground-
water has 1o araver more than 10 Kilomerers betore

reaching an efteet ve drain o the tiver.

Abthougl the existing outler diains e eltective
to sonte extent in callecting and disposing ol ground-
water, mach more dramage nrotection could have
been realized i the draios had been constructed
disgonally toward the nver with sutticient sade to
maintain velociny ol tow. Drains m this alignment
conld cross or mtereepr the peneral groundwater
slope Gahout one merer per Kilometer) and be Tully
eliective. The proposed drnmage plans ue aliened in

this direction,

Ssinee the fands clissitied as dndgable in the
Shamalin v project wen have good o excellent
dimmage chacteristies. and an exeellent drainage
aquiter underhes practically all of the project area
extemding tromr the top of the groundwater tuble
dosen o eight to P2 meters (2o to 39 teet) below the

sround aface,

Over practically all of the project area the
dramage agmiter is comprised of two parts. The upper
stratinn oF fowm o Toamy sand material

part s
fwo o tonr meters (0.0 to T3 teet) thick encountered
wo o to tou meters below the ground surface. The
loveer pait s stiatuns of uneonsolidated rounded and
suh-rounded sravelly nterial il with o loamy
std o andy matnes. s pat ot the drainage
aquiter 58X to epht meters €20 1o 26 teet) thick and
generally overlics o sandstone stratum encountered 10
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Table 14: North and West Division Head Area

Head Land Classification
Arey Class 1 Class 2 Cluss 3 Subtotal  Class 6W  Subtotal Class 6 Total
No. Acre Acre Acre Acre Acre Acre Acre Acre
| J U 48 43 254 302 150 452
2 0 3 123 126 148 274 197 471
3 11 96 342 449 1 560 323 885
4 0 J41 350 501 05 656 132 788
5 0 2 450 452 220 672 198 370
6 63 479 257 799 34 833 12 845
7 0 123 426 549 197 746 136 8R2
8 325 441 101 867 14 881 38 919
9 0 552 163 715 104 R19 37 850
10 119 6065 57 841 10 851 I 869
I 308 397 72 834 3 837 20 R57
12 207 508 117 832 21 853 43 896
I3 432 303 47 833 ] 834 62 896
14 336 612 32 980 51 1,031 80 1,111
15 143 169 214 526 17 543 218 761
16 177 348 209 734 i16 850 112 962
17 0 20 123 152 519 671 129 800
18 4068 242 65 775 48 823 112 935
19 29 248 REN 619 9 717 82 799
20 87 229 RIS S84 204 788 26 814
21 58 423 170 051 59 710 38 748
22 56 4406 172 674 96 770 47 817
23 136 473 151 760 26 786 72 558
24 0 127 189 3106 116 432 55 487

Totals 3,003 7,210 4,488 14,707 2,532 17,239 2,339 19,578



Table 15: Shamalan Unit
Head Areas

Hesa Number Days to 80% of Days to

Area of Acres in Farm Apply 37 Net Apply 37

No. Farms Gross Net* Irrigation Acreage [rrigation
I i3 302 261 3.28 200 2.03
2 16 274 237 2.99 190 2.40
3 28 560 485 0.11 388 4.89
4 29 636 568 7.16 454 5.72
5 29 672 582 7.34 466 5.87
6 29 833 722 9.10 578 7.29
7 28 746 646 8.14 517 6.52
8 29 881 763 9.02 610 7.69
9 28 819 710 8.95 568 7.16
10 28 851 737 9.29 390 7.44
11 28 837 725 9.14 580 7.31
12 29 853 739 9.31 591 7.45
13 28 834 722 9.10 578 7.29
14 34 1,031 893 11,25 715 9.01
15 25 543 470 592 376 4.74
16 27 850 736 9.28 589 7.42
17 ] 671 581 7.32 464 5.85
18 26 323 713 8.99 570 7.i8
19 25 717 621 7.83 497 6.26
20 25 788 682 5.00 546 6.88
21 30 710 615 7.75 492 6.20
22 23 770 667 8.41 534 6.73
23 26 786 681 8.58 545 6.87
24 16 432 374 4.71 299 3.77
188.17 150.57
Average 7.84 6.27

*Net acreage is 86.64 percent of gross.



Table 16: Proposed Hydraulic Properties

Section
From To Q A \Y% B d r s B/d Fb
521 522 336 127.5 2.64 18 5.0 3.62 .00029 ~ 150 2.6
522 523 336 1275 2.64 18 5.0 3.62 .00029 3.60 2.6
523 5295 308 117.5 2.62 16 5.0 345 00030 3.2 2.5
S29.5 532 204 117.5 2.50 i6 S0 345 00027 3.20 RN
532 5345 2ub 105.34 255 1o 4.6 323 00031 348 24
5345 3383 AR vl 14 248 14 4.6 214 60031 3.04 24
538.5 542 224 S7.94 2.56 14 4.3 208 00033 3.26 24
542 543.3 210 82.62 2.54 14 1.1 287 000364 342 24
5435 544 196 7742 2.53 14 29 276 .0C0380 3.39 2.3
S44 545 68 67.26 2.51 I2 3.8 2.62 0004 216 2.2
545 S455 140 5594 2.50 12 3.3 Q.34 00046 3.64 2.1
545.5 346.5 112 43.50 2.57 10 3.0 2.09 0003565 3.33 1.9
546.5 549 70 27.84 2.51 8 24 I.o7 0009 3.33 1.7
549 554 42 16.82 2.52 6 1.9 1.31 00125 3.16 1.5
554 556 28 10.88 2.57 5 1.5 1.05 00175 3.33 1.4
555 557 14 5.76 2.54 4 1.2 0.79 0023506 3.33 1.1

P 12 1ot ta 1o 10ty 1o 1l

Lot

428
428
393
375
340
3t
298
280
265
231
198
164

27%
27%
27%
27%

30%

~

D Ly o Ly
G L) O
NGNS
R

i

~J
RN
s4RL

41%
46%

8LC



to 12 meters (33 to 39 feet) below the ground

surface. In a few places it overlies a stratum of

conglomerate material eight to 10 meters (26 to 33
fect) below the ground srface. Deep exploration holes
have shown the sandstone strarum to be more than
30 meters (95 feet) thick. Both sandstone and
conglomerate strata constitute effective horizontal

drainage baryicrs.

Perineability: tates in the upper part ol the
drainage aquifer range from two to 10 meters per day
(3.3 1o To-binches per hour) incieasing with depth.
The tower pait ot the acquiter has permeability rates
in the order of 10 (0 30 meters and highe pet day
(16 to w2 inches per howny, There o hinle indication
of vertical drinaee bartiers within the duainaoe
aquiter. and - shallow bodzontd diginage banie
above the vravelly statnm apparently do ot aliect
xtensive areis ol iiieable Tds, Over practically all
of the project wrea there should be no eritical
reststance to overnent of gronndwater downmward

and towand existing and proposed digins.

Fitective open diams can easily be conetrueted
to depths of two to tonr metens (7 to 13 feet) in stable
material, with the bottom of the diains being in sl
over strata that offer non-critical resistanee to move-
ment of proundwater upward o diatn,

On irrigable Tinds. the soil surface miiftztion
rates are low (o moderate. With reasonably vood
irrigation water management, leaching can be accon-
plished without excesave additions 1o the ground-
water tables Because o pood to excellent guality of
irtigation water supplv. e feaching requirement i
only about 10 to 15 percent of the irrigation input.

The Shamadan unic project area has relatively
uniform and gentle sope down the valley, with fow
excessive drrepnlaritios oo cause aceumulation ol
surtace wuwd groundwater, Mos project lands are
sttuated relatively high above outlets to the river. anid
the general slope ob the Lind permits orderly Tayond
and constiuction of adequate distribution and drain-
age systems with gravity How. Due to low raintall
itensities and pentle slope of the binds, surlace
drainage and protection of project works from storm
runoft is not u significani problem. Since permeabil-
ity aates eenenlly increase with depth over the
project area. deep percolation losses Trom irrigation,
and low to moderate seepage losses rom the canals.
faterals, and farm ditches. are largely influenced by
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infiltraticn rates into and through the upper soil
zone. Topography. irrigation practices, and distribu-
ton system operation and maintenance also affect
deep pereolation and seepage losses.

Field infiltration tests conducted over the area
to determine momsture penctration rates into and
through the upper soil zones gave rates ranging trom
0.2 t0 4.0 centimeters (U8 to 1.57 inches? per hour,
averagng approximately 1O cm/m. (0.39 inches per
hour). Laboratory permeability rates have averaged
two-thirds the field rates. Observations of  farm
wrigation le showed that intiltration: rates and
Fiteral moveruent of moisture are low 1o moderate.
Over large areas of the project. irrigation water will
fave 1o be ponded 1o ensure sulticient intiltration to
sitnzate the crop oot zone and accomplish leaching.

Lateral Drainage. The principal factors affecting
spacing. Tocation and cost of Litera! drains have been
consideredas depth of drain, depth of drainage
harrier. permeabitity: of various strata down to the
drainage barier, and groundwater additions. Since
consideration has been given to aper lateral drains,
the spacing of these drains is in turn influenced by
the general layout and forme unic houndaries and
sub-lateral canals. Considering the characteristics of
the drainage aquifer and other factors. it has been
determined that ateral duains dog 2.3 meters (eight
feety deep and spaced 500 1o 1.500 meters (1.640 te
920 teety apart will provide adequate drainage
protection by keeping the water table more than 1.5
metens (five teen) helow the ground surface. Where
existing and proposed outlet drains provide adequate
drainage refier there will he na requirement tor luteral
drains. The water trom the lateral drains will be
discharged by wiavity into the river through the
present main outler drain system.

Porential Soil Conditions

Because ot the prevailing tavorable drainability
chaticteristics ol the project lands, and since the
project plan ot development provides for construe-
tion and maintenance ol the necessary  drainage
bacilities and provision of ample quant ties of good
quality drrigation water. no significant additional
salinity o alkalinity problems are anticipated follow-
mg project development. Furthermore, it is antici-
pated that most of the lands classed as arable now
atfected by salinity and atkalinity can be elfectively
and economically reclaimed to Class 1. or near Cless
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I, productivity levels. Where soluble salt excesses
constitute the only inhibiting factor. linds classed as
arable can be reckimed by leaching. The great
majority of the lands placed in Class 2 because of
moderate exchangeable sodium concentrates cin be
reclaimed by use of green manuies, crop resducs.
animal manures. and feaching. The more severely
aftected sodic soils that were included i the arable
linds as sub-class s measuring ahout 7,140 acres,
will, e addiion e these teatment meastnes. require
moderate applications of gvpsum 1o achieve 1uli
reclamation within o geasonable leagth of e
Gypswm s available focaily inample quantities 1o
meet project needs i the torm ol “goteh”™  averaging
00 1o 70 percent gy content. The gypaim 1o
quitement varies from fows (o 20 o oy aore off
cquivalert pe gvpstine depending on the ol
atfectation ob o particuln e, B under -ube
class S fow o tons per aere e requied i bzl
to meding testme arcas, and sis o 10 tonsan medium
to fine dexted weas, Heavily attected subelis,
osaowill requiie ES o 200 tons por acre,

Teis alwo Boped that by oee o the resalt, of
research conducted S cveral vens e deficiencies
i the devels of soil ferailiny ana ehaarbed phosphates,
ranging up te 500 1o 00 ponnds per acre. and fow
fevels o ron and ames coutd be overceme as part of
the protect developient o siiiequently through

agricultural credi proenane.
General Projecr Lavout

The marrower stnp o Novth Shamadan lands
follows . notthesouth divection. and the widerspread
West Shamadan Lads are oriented inog northwesterly
direction. Greand surfuce and undergiound  wate
slopes e paralled 1o the tiver vallev course but nol

towsrd it

Diinage requiremients wme not as hewy o the
narrow north section as in the ider west section
arei. In-the Wese Shamalan aiea the best drainage
system aligiment that will cue the nondereround water
movement and have favorable channel slopes s in
north-south divection. Furthermore, the faterad diain-
age requirement of the area averages about 1.000
meters spacing, aind s o contolling fucton intluencing
the irigation fateral spacing. Theretore, the kilometer
Lateral drainage and frvigation system spacing in the
north-south direction meets drainage and irripation
requirements. it has favorable diainage and irrigation

channel fiow charactleristics and fits in with our
present horizontal control. Kilometer square  grid
system, This layour has the added advaniage of
fending itselt 1o suitable farm orientation and the ease
of fari and land ownership boundary descriptions
(see muap Noo 3).

With this plan of the general layvoui the lateral
drainage dischurge will be carried to the iiver through
the present main collector drains The irrigation water
reduirement  will be broaght in through g teeder
hranch canal following the contow of the escarp to
the west of the project Jands. This position of the
bianch canal will minimize project constiuction il

operation and mumtenanee costs,

Necesamy oads for access into the tarmiband
and operancas wnd maintenance of the system are
plinmed orthe side of the el canal tollow g o
notih-wout' Jrecnon and on the nein branch canal.
Ao m e west Laterad vead svstem is providedd at
two-h o mtenvalss A i nrajest aseess road s
plinned at the top o the cocaip o the west of the
project Linds,

Project Farm fayout

A typical two-by-one kitometer farm layout can
be seen en map Noo 30 This type of a farm fay out is
not only compatable with the requirements of the
general Tavout but also with farm unit sizes con-
sidered 1o be cconomically feasible i the long run.
Eeonomic studies have indicated that an economic
tirme unit should consist of around 24 acres of
irrigable lind.,

The fateral irvigetion ditch will deliver water
through farm turnouts wed funm ditehes to each farm
unit independently, Water will be delivered 1o the
field or borders by small wumouts from the farm
ditches: Fowr tirmateads we positioned back to back
o cconomize o the costs ol entrance roads and
domestic wells, or some other means ol clean
drinking water supplye and future power supply.
Thas, one domestic well will serve four rather than
anly one. faemstead. Presently the people are drink-
me irrigation ditch water. Fach farmstead is adjacent
to the forme land, making farm management and
vperation more etficient and reducing costs of’ pro-
duction. This will simplify commutation and trans-
port problems to and from the village and the farm



The roads on the side of the irrization faterals and the
two-Kilometer interval east-west 1oads will provide
enough coverage so that ne place in the B is more
than S00 nicters away from o main road.

This typuesl feveur or another variation of it

cotld be adeng: oalber farm o

dio Luger oo

e dvoee b abvo tacthiire fand de dons,

Bach Kitometer wonid be designated by the  ambes
of the coondimates of e northenst cornes the
Rilometer, ihee o spaane Lilomerer where e oare
dimtes of the nottheasi coren are West 21 and South
S woudd beosored as ladomerer 3930 A Sm o
would consist of ol of o Guanter kilomete
square, so the dand deseription for o fam could be
written ey the eust cnesbult o8 the portheast one-

quanter of Kifon.cter 3147

A tepteal Kiloweter intersection is shown s
map Noo 4.

Land Ownership

Fhe project developmient plans as outlined in
the previous paves otfers o unigue opportunity to
remedy some of the cuitical Tond ownership problenis
and - dilticutties,

ey fragiee T an, unsetdled

Joint ownership aand odd sizes fapes of Lind
parcels, Te o pliied thar o specndis appointed high
fute

ol the fatest

power  coiottes w gl peviow ench owner -
foros aind oon the hyap
(1tinkg

arrive ab the ol connolidated Leg ol Lind o ney

ownership

cadastial ey Pottorien e Sl
ship. A specially sppoed nobile conre will be ok
avadlable o work me coordimation wirh die special
COMMItes toom el certenmenty of ot owoer
ships and possible depuie, waong chanioits, and
award the b of apaovat tor e cwneshin deeds
and tithes oo the fiad cosolidared woen

Phe primenhs o oot sizes s been
accepted and it e phvmcd tho wavs and measures of
preventing turther trgmentation of tarm sizes should
he sought and adopted.

The acquisition of deeds and titles by the
owners will free the ceonomic processes ol sale and
purchiase of the Jand, and with the added incentives
for higher agricultural production and farin inconme. it
is hoped thit more cconomic fana unit sizes will
pravail,
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The processes of higher economic returns from
the fand may turther be enlanced by the establish-
ment o credit cooperatives and other institutional
facilities.

WORK PLANS

Followwnip investigative and feasibility stodies in
the Shwoafar anie and the approval of the Lond
Development project completion in the mea, detailed
work planss programs and schedules wee being pre-
pated to nuplement the propect. e poojec b develop-
meat e planeed to sttt e the Wear Shamalan
area o the B tvo veas after whoel the and
bettenment prograin of the Nonth Soenle and Bast
Shomadan e wodb be aecomplished Y the third

throvel the nirthe vears of the project

Most ob the fands o the Shamabon profect are
owned by the people of his aeas henee the eticient
developnient and steeess of toe project would weatly
denend onthe 2l andertonding ind cooperation of
the pecple the owners and tarmers whose Lands are
to b improveds Necesany plans have been developed
o publicize the project and negottons are currendy
vidersway 1o ger the developiment work starred s

soot s possible,

Detaled topoaraphn and cncinesrmg sorveys

e heen conducted in the pioject area. The

Lonal cwonerchip surveys have been completed for

miost ot the project. A census ol }v‘ui)lL‘ Hvestock and
propecy Lun alse been stared. The enaineering
designne planes and spectiications tor the st weveral

Rilometers of ahe main branch caad have been
comepletad it pecessny wedc oo ay o linish
destana o!f e et section o the canad ind some Lind
developivent. Leterat nogatin and dreamaee Yacilities,
Peae planmed thint atier campletion ol the it section
of the bianch canals the decelopent of the Jand.,
rrigation. drainage wind land develimg, o nevessary, off
the project area be contimued fnsncheaway that simall
wntts of Lind will be thoroghls conplet md be
ready tor reculivation in less than abo months
tirne, bo aecamplish this the constiueten uts will
be Lnd ot according (o the general lavout plans in
sl sections 1o mabe posaible complete unit devel-
opment oo period of three to tour months, atrer
which the taicss will occapy their Lad and start
cultivation.
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Necessary  plans have been prepared to help
farmers resettle on thelr Land and start farming their
consolidated oroperty,

Present pians call for compensation 1o the
farmers on the Jor of crops and other properiy thet
mav e anavondabae due To special project constiag
tion conditens, specat core will be wken G0 avoud
damage o penmanent baibdmes and s villapes and
estublished orchards o the areas howevers these me

not very exiorsie or Lirge 1 namber.

Special considecaton will be given to fanmers

whose Tands are under consiiuction tor Yood. healbth

and sanitation  progeans. vansportation. housing,
cmployment and governaent Land lease opportuni-
ties. People whose Tinds e under construction will
D exemnted from operation and naintenanee and

fand taves for that vear,

Neceway eeisfation and aimendments Lo exist-
ing aws have been proposed and e now under
consideration by the paadinment to make possible the
consolidation ot fmgmented Lind holdings, project
period  tus excmptions, compensiation for joss of
crops and property during project development con-
stiction. project developriient cost repavinents and

project operation and imaintenance chages,

In preparation of all the ubove mentioned plans
and micasares. ore of the most important factors
constdered has been the fwrmer and his land. All
effores have been ditecied towand creating the nec-
essyintrastructire and the means o belp him
produce the maximum returns and benetits from his
fond and properiy deading to the achievement of a
Ingher stmdard ot vine Tor the nation as o whole,
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AFGHANISTAN

CONTRIBUTION OF CaCog

IN SOME

IRRIGATION WATERS

TO SOIL DETERIORATION

by

M. Z. Salem, PhD"'

ABSTRACT

Some rigation waters used in Afghanistan tend
to-precipitate CaCO i the soil. This precipitation
has maoditicd <ol physical. chiemical, and mineral-
ogical properiies which contribuie 1o soil deterion-
tion. Evidences woe prosented 1o illustiate such

moditications,
INTRODUCTION

Various anounts of calciun canhonate precipi-
ttes inthe soii om watas containing appreciable
concentigtions of HOO and Caions according o the

cqliation:

MCO A Ca—= (a0 J tHL0 COf

The precipitation is o divect himction of the actual pht
of the water (Bower et al.. 1903), Pea and the e
of evapotimspitation tor o wiven soil provingee.

Langlier ¢19360) has devised w water satuianion mdes

CAssistant Protfessor ot Sonl Sdience, S Depart
went, laculty of Agriculture, Kabul Undyersits . Kabul,
Afghanistan,

The author expresses appreciation to Div. Kenneth W,
Snelling and Lewis ¢ Saboe Tor their eritical review of the
paper.

that indicates precipitation (+value) or dissolution
Cvalue) of erleinny carbonate as the water PAsses
through the soil or a calearcous medivm:
Satwration index = pha - plle
where phis the actoad measured pland phlc is the
cileabated pHthat the water mav have when it is in
cquilibionme with calcium carbonare. The phe values
cin be caleulated by Langlicr's equation:

pHe = (pR, - pKe) + pCa+ pAlk

where pR,and pKeare the negative tog of the second
dissociation constam tor Ilj(‘()‘ and the solubitity
constant ot (a0 respectively:s pCa and pAIk are
tie negative log of the melal concentration of Ca and
equivalent concentration ot titratable hase (CO, +
| I(v()“ ) respectively.

Water hardness for domestic uses is a well
Known problem o and segions and where water
passes through lime tone, dolonite, or other caleare-
ous tock beds. Mistakenly, indrrigation agriculture
water hardriess has not been considered a problem.
The purpose ol this paper is to show the importance
of water hardness as it modifies soil chemical,



physical, and mineralogical properties which lead to
soil deterioranon,

METHODS

Sou samples were collected Trom various parts
of Afghanistan (Bigure Dy ot which andisturbed clods
(natural pedsy were examined under a0 binoculn
microscope and pedoloareal feanies were described,
using Brewers terms (1o Foliowing the method
described by Buol and Fadness (1901, undisturbed
foatures were wed tor thin

soil coren and whole

sectlion preparationn Viter wdentitication ol |h.'\fu

teaties, fneh spead Throchrome and black and wiite
His weie caploved wo prepame photomwiciovniphs
a petropraph Caloiim o

through ML TosCOpe.

bomate was deicrnmed b oo™ pasomietie methodd

oo non and aaheon Oy ethods o Jacks
(1oso: abimmum by terton procedure ol Ramwaie
and s Pharcher 019 and evpsim by the acetone
precipitation tevhod of the SO sabonty aboton
St (I B Satuation wodices Tor ation witers
collected e thie Wabad Basin were caleulated trom
dat of Bowers et abo oo itarnele size distiibution

|

was detormined by odecantition et centueation

methods ot bick eioang,
RESULTS AND DISCUSSION

Table 1 shows the saturation indices of irnga-
Hon waters from nvers, kavazes teanat), and wells in
[IRENTIN

the Kuabul s

precipitiate CaCO o the sorls Mostingation waiers

areall positive and thus

i Atehanistan Bdb into this votegony, When waters
reach soil llk'!)”]‘w (\'\}‘L‘L'MH_\ where rooty are densed
they wre concentiated with respect o then solutes o
the plants withdens water and thus CaC’O - precipia-
tion v tuther endizoced. Precipitation ol € O
the sarl contnbites 1o the tonmation ol |‘R'A]”!l)}"l\‘ll
Features such as tabudes, tubes nodules, caleans, e,
Al ot dhese teatures have been seen and deseribed tor
some soibc o Alehanistan tsee Salem, Py fable 2
shows the compostiton or some podostearures amd
then host honzons, T thie development and evolution
ot these Teatures, Cac O has hand cmaon oles This i
evidenced by the higher CaCO - contents or the
featire thar then host liorizons, b most soils. othe
pedo-cements such s gvpsum, slica, o, d
aluminuwin have o secondary role 1 the tonmation ol

the Teatures.
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The loci of precipitation in i soil are voids
(pore spaces) in their sietaces. I e soils studied,
as o general ralel oot channels were very impor-

"
Catt o

Features observed cither were tonmed me the channels

tant  tor precipiciiion becimse  the

(Flome 20 o were closedy seluted (o some wiier

conducting vonds. Freue Prewre Dis o pedorube
photovraph whscl Tas formed oewd analtalls ep
oot ne the tormation of which a0 - has hed

feading iole (Salern, 1909,

Dulwed preapitanon of Cat O msoil phising
occlirdes e clay particles o couts their reactive
henee aeduces  cation

st daces  and

exchinee capaciy g very bmportant sl Chemieal

Propra v T recent sivdy . Salesn (969) removed
carbonates ol sl faetion of some Mulianaoils from
which were released wremtican wmonnts ol chn
which were mincradosically <ok o the clay trac
tion ol the sme soles Te e theretore concluded that
precipition ol CxC0 - abe affects soll pacticle size
Jistibatton by nereasing the sive ot the smaller
particles Caleium cabonate preampitation decreases
the release o plant nutents dae tooweathening in the
sutlaces of t‘;l.\ll_\

soif,erthe: by protecting the

weatherable minerats o thiougel i etfecr onsail phl

Wher solid CaCO g
sofution, it stabibizes i phban wvilue of aboit ¢ight,
At this pILowvaiiabilicies of PO leo Mol B Culand 2o

s capnithiinm with soll

e at then mimmum,

Permreabihity of soll o o and water s de-
veased by CaCO - preaipitation on the walls of
conducting Chanmels which we constricted (Figure 2)
and eventually pluzged. Figures S0 and 3B Tt s
posstbles howevers that soil penneability s enlineed
by the development ot Livge pedotubes (Frgare 3y
arcaiid plant tap rootss Afres the roots decompose,

tthes may save as farge conducting channels
P tow mowine seasons s depending onthe degiee of
their development. Caloioim caibonate accumualation
i the soib v 0 niger contiibuten o the caliche
tpetiocaleie honzon) development which often is a
sertotts pormeahility and desinaee problen feading to

the evalution ot salie and sodie sorls,

i view o1 the above discussion ic seems highly
advantageons that control of CaCO - precipitation
from bngation waters =houald be dncluded in the
schemes. 1t

general soland water

appears Togical that leaching requirements for sabinity

nuHgement
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control shos LI contain o factor for the control of
CaCO, preapittion. To avoid soil drying (loss of
water from the soil  through evapotranspiration)
which resulis in precipitation of O, frequent
irrzation may be practiced. Another possibility o
mmprove dewctionated permeability is 1o rotate crops
with Targe penernatiing tap roots such as alfalta, clover.
cotton, ete. These roots may form temporary con-
ducting channelowhich can facilitate infiltration,
SUMMARY

lerigation water samples were analyzed and
tested tor their tendency o precipitate CaCO | in the
soil. Soil sumples were pedographically described.
using  undisturbed peds and thin sections. 1t s
concluded that CaCO - precipitation from witers
(i the soild atects soil chemical, physical and
mineralogicid properties feading 1o soil deterioration.
Iis recommended that CaCO | precipitation from
irrivation waters should be regulated through soil and
witler ntgement schemes,
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Table ¥

Source of
Trrigation Water

Lalandar River
Chamehamast River
Jui Shiv Canal
Gozargali River
Chamchamast River
Nov I8, 70n3
Nov, 25,1003
Dec. v 1962
Dec. 11, 1963
Dec, 17,1963

Dec. 25, 1962

Najarkhana well

Ali Abad well
Faculty ot Agr. well
Jamal Mavna well
Al Abad well

Ministiy of Agrowell
All Abad Maraze (ganat)
Dehbori kara e

S. Funaludin karaze

Al Abad karaze

Hypaothetical well
Hyp. snow ater
Witer + CaC'l5

Total

Cations, p(k,-kc)

meq/]
5.5
12.3
13.1
13.6

6.3
575
5.4
5.2
5.3
5.1§

7.9
15.3
16.5

6.0

8.0

8.0
7.0
7.0
8.0
15.5

50.0
0.1
0.28

Calculation ot pHe and Saturation Index
of Irrigation Waters Used in the Kabul Basip
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242
2.08
2.09

pCa

9

K

-
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)
-

9

1
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3

ro tas . e 1d ta

1o t9 to tw 1

.56

220

5
9

08
52
40

40
A5
-5
40
Db

.60
30
90

pAlk

- —

P

o 1o = —

(99

(RS2 SV R VI VR S)

LR 2 £ T O T )

.24
.88
.85
.84

10
i T
'S
27

ﬂ’)

27

10
a0
vy
.12
A0

10

.
R}

13
10
78

.00
.30

pHa

8.30
8.10
7.80
7.8G

8.30
3.20
.40
510
5.30

8.50

7.20
7.50
7.30
7.70
7.40

7.60
7.50
7.50
7.70
7.50

8.50
7.20
8.30

pHc

7.03
6.36
0.31

6.32

7.02
7.01
7.03
7.08
705

7.08

0.74
0.24
6.15
0.97
6.75
6.75
0.80
0.56
6.75
0.18

5.37
10.38
9.49

(Sat. Index)
pHa-pHe

+1.27
+1.74
r1.49
+1.48

+0.38
+1.19
+0.47
+1.02
+1.'5
+1.42

+0.46
+1.26
+1.25
+G 73
+0.75

10.85
+0.64
+0.64
++0.95

+1.32

+3.23
-3.18
-0.69
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Table 2: Composition of Some Pedological Features
end Their Host Horizons in Soils of Aighanistan

Horizon Particle Size Distribution
and ()
Feature >2 2-0.05 0.05-0.002 - 0002
Gravel  Sand Silt Clay CuCO3

Kabul loam

{Desert soil)
B32 264 8.4 45.0 9.2 13.3
Nodule truce 16.0 28.0 1.0 54.4
HIC3 16.0 474 28.9 6.0 10.5
Tubuie tr 34.0 19.6 4.0 40.0

Nadi Ali sil

(Desert soil)
1B21 288 39.3 15.1 15.2 18.9
Nodule tr 35.6 12.6 9.0 40.6
B3 8.8 62.2 12.2 15.1 8.4
IVCeam
(caliche? tr 6.7 2.0 4.4 84.8

Bost gsl

(Desert soil)
[l 1.9 514 28.7 15.7 27.0
Nodule tr 2.4 34 1.0 0.0
1C4 358 369 12.1 10.0 28.0
Nodule tr 34.0 13.4 0.5 0.0

Pozay Aishan sil

(Humic gley)
B3 2.6 39.2 44.2 1.4 8.5
Tube tr 28.7 239 3.5 42.6
Cly 1.8 30.6 57.9 8.8 18.0
Tube tr 20.2 30.8 25.0 22.5

Fe, O

0.52
0.53
040

RIS

0.72
0.76
0.64

0.34

0.19
0.0
0.44
0.0

0.75
1.32
3.26
1.51

Cementing Agent

ALO,

0.50
0.54
0.47
(.59

0.52
(3.54
0.54

—

Twd L

P
e 1o o
1J

0.52

0.59

$i0,

(.58
048
(.58
0.75

0.82
082
(.64

.69

0.30
041
041
0.58

0.438

Gypsum

0.0
0.0
0.0
0.0

0.0
0.0
28

0.0

4.5
92.6
1.7
51.0

0.0
3.0
0.0
0.0



Fig- 1
l'SOILS AND PHYSIOGRAPHY OF AFGHANISTAN
Generclized map, provisional
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INDIA

SYSTEMS ANALYSIS APPROACH TO OPTIMUM

USE OF

IRRIGATION WATER
by

N. D. Rege’

Iadia has developed and is further developing
water potential to meet the ever increasing denind
for use in dvigated agricwituwie, industiy . human
consumption and so on. As the pressure increases on
water availability tor different purposes it becomes
imperative to make the best use of rigition water
through efticient water management.

PROBLEMS 1N
iRRIGATED AGRICULTURLE

In plinning tor tigated agriculture, one is
confronted with a number of i cate and interde-

pendent questions. Some of these wre:

(1) Whether intensive o extensive irrigation is
more desirable.

(2) Whether empliasis should be on protective

or productive irrigatior.

(3) How will the soils respond 1o diTerent

doses of witer wid time ot application”?

() Hlow best toosave the water which other-
wise goes to waste through seepage. deep pereolation,

B
el

P N DL Reve, Jount Comnpnssioner, soil Consevation
Wiater Management

(31 Will it be ceconomical to line the distribu-
tory system, and i so, what type of fining?

(6) Given certain drrigation facilities in differ-
ent areas. what changes in drrigation intensities are
desivable, keeping in view the costs and benefits?

{7y To what extent iy “nmely drrigation”
possible under the piesent svstem of water distribu-
tion and. if necessary, how o improve it?

(8) What water contiol measures are necessary
for improving waier management of individual farms?

(9 What e nutrient requirements for the
arca and  whether through manipulition of crop
pattern and increased/de-
creased dose of water/nutrient one can get the same

witer application and

vield?

I addition o numerous questiens, including
those noted above, the soil and water management
Grigated agriculture) program involves a ntmber of
side issues equally dmportant in swecesstul implemen-
tiion ol the progrean. Fhese pertain to a variety of
policy decistons  degal or otherwise  to he taken at
ditterent atthority local. state and
national levels. Similarly. there may be some other

levels ol



possibilities, such as availabitity of groundwater and
its use i combination with surfuce water, which
involve o number ot policy decisions.

With the mtroduction of high vielding varieties
to meet an ever wowing demand for food, additional
dectsion-makime

butden has beens placed o ahe

agencres et and adnanecnos, To o achieve
high vields 0 necessay to make the hest ot the
avatlable resources el e waters sonls fernilizers,
Eebor and the Tikesand romiodity the present svstem
of meeting these requrenents, Tes well Lnown thai
i thes new sttegy o the emphasis s onadequate snd
tmely supplyof dapune s theretore nmportant
that e anving at a0 devsons b the mipor g
possibibities and combmiaions be taken mto wecount

while making an ettort tomerease the vichls,

do optiunze the benefits ol nogation water one
has 1o ke inte considersiion all the maredients
necessany e ancreastne the vields of crops, then
individual perrormance and micractions and then
collecove contuibunon oward achieving the goal,
This means that w ihorough and detaled study has to
he undertaken to eviduate the role of cach parameter
stirely and o combiation throach svstematic analy-
s There e w o nmber of wavs one can do this,
Some e exticmely complexs some time-consuming,
and some aelatively simple but quite accuiate. One
such method s the apphication ol the prmaple of
systenms by through constinenon o a0 nthe-
ouatical model and 1o establnhe itewnline and practi-
cability in agricuttual program plannimg,

Svstems analvsis with computer is. theretore,
noomote ad no dess than an attempt to elinunate foss
importint ot fess usetul possibilities or atteratives
more quickly and ernciently than can be achieved
through hunman judement.
the gencralized

Realizine the complesan ol

problev o e opimdzcion of ol il wate

managenient pungated awcicabooee) o dodi, an
attempt -l been nade by the poing Tndions Ameriean
tearn W 1908 o gnaly et problem mea compres
hemsive matiners T stiedy was made promantdy 1o
ilustrate the perennaline ot oy te modemn tech-
muore etfectine ne ol

niques of optimsation ton

irigation tor aeticultveal development.

The team. dunmy the decussion, dentfied s
nutjor problems Gicing soil and water management
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programs in Indin. These are:

(1) The optimum timing and the amount of
witter for individual crops,

(21 The oprmum <histbution of a given vol
tme of water mnong aops and as benween different
sages ol prow th of indicdual crope,

(3 TThe ettect on cutput of departing from
the optimnn solutton tor weas vaesed under itens
I and 2.

(h bhe “hreak even™ pownnt tor use ol high
viclding vaneties under fimgated and non-inigated
conditions twhen the change rom ocal 1o high
vielding varictios is justilicd).

(3) Allocation and schedaling of water with

vany g degrees of asstinanee.

(6) The question of the relative intensiveness
of s ton water nse.

Lo study these problems i depth. it was
obscived. wenld need a0 considerable amount of
accimate and rehable data on sorlss crops, wated
availabitits and the Tike Atter takme mto consrderns-
tion the data made cvanlable tor o number o distiers,
Howas dectded thar e nady be contimed 1o thiree
distrives Ferovep (Panido, Catiach (O and
Connbuatore Channl Nodo the raps sedied were
w et ninize and

COtlon,  fovs NI EC RN T TTON A T

others. Howevers oowas Jdicoveed that cnough
relevant data for cven thewe crons did vt csn The
fornt study team thererores concladed thai s wes nod
possibic towtilize the sustems il as iethod o
Ay prrctical purpose at the prosent <tage o o
Knowledee reearding crop-soil-water-tertitizer inter-

dolions.

Fhe pomt teae reahized that the nonsavatlabibhiny
ditficult 1o
conduct the study as contemplated. The team empia-

ol certan ontical data has made w

sized that.

Thhe utiliny of any o svstenys analvaeo e dnectly
rebated to the aehabihire o the dat oo owhieh ot s
based, T stady o the bnd we e atrenmptine te
data requned o the datensding benween vields and
the v anputs, suchs as water, tesnlizor, cudtural
practices, which we responshle for production, not

only muse the response tooeach mpnt be detennined
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and reduced i the forn of mathematical equations,
but the nrection between the various inputs s
also to be sinpbady detenmimed and expressed o
mathenuticad forms. <o that these it may he
tanshated snto compurer Linetaee™ The advantage ol
the systems s approack lies ioilie speed watly
which the commnurer can caleelate e combined
result of the varons cquatios s whioch epnoeent aim
given set o cocnmisianees sovernme producton. he
accuracy of the dataand the validiny of the cauatons
wsed to convert thens into computer Linguaee vl
theretore, bethe measure of e suecess achieved in
the wse ot the models Since dats on thie rebaonships
ol water and other inpets on vied s extremchy
meagre whemer i budir o o any other counury

the team realizes that what cancbe required at presen
soonlyoa st m budding the model which will seive
an s rehable purde tor masimizing overall production
meodue comses o aho realized that betore that
innd step can be eached s o areai deal of - emeh
andexpedimentd woric will have 1o he done o
establishe the relationship oo which sutticont inroy-
nation s not ver avadabic This ugaests the desin-
ahility o mving o new ditection and purpose to o
research programs, with the object of chimarely
tashionmg o planning ool which can be ot inesti-
valite mdeed. alimos

mehte quickly

Hshatianeansdy mdicating - possible ateerrane
policy decistons e given set of circtmstinces 1o soil
tvpes. warer o tertilizer availabibity and teasible
ctop patterns, et o this contesty the dangers ot
expectng too ek frong the reodel at this stage e
apparent. The team vwondd not like 1o see the futare
and dong-tmge possibility. of the sestems analvas
approach weopardized byoany nmediate disapponi-
ment over iy oresent Tnnited appheation. We wonld,
theretore, recommend dhat the model be ned o
frstly ondy msitwations of sarving waier mputs and
that 1t then be progresavely developed to cope with
othicr mputs and situattons as more and betrer dans
become wvabihle with respect o each of the major

crops of tnde”

CONCLUSIONS AND
RECOMMEND ATIONS

Fhe nuan dittienling experienced while develap-
mg the model and testing 10 forits usetulness, is the
madeguate imfonnation on the relationship between
the timngs of brigation and the conesponding crop

vields. Towevero there was taitly good agreement

between  dlie by pothetionl aelationship developed
based on qualitiive aspects of povsiological elfects
of soil muistare e and the reationship based on
limited exoernnental dati oo e heat and jowan. I this
medel o senve aosetul purpose tor other crops
fhoa it bsovery nevessaey that mach mone reseaich be
uiderraien 1o study the mterekuionship between

ditterent inputs,

Some of the important suggestions made by the

team e as tollows:

(1 Intensive research should be conducted 1o
study the mteraction henween soll types, crops,
amennt of witer and tinane of water application,
rooting chacteristios with aelation 1o stage of
stowth. mtciacnon between moisture d fertihzer,

Cloe,

(2) Sinee the voducton hunction must be
rehated o water avatlable Tor crop usel i s necessary
to have caretul water meastnements to perit
reasonable extimate of that portion ot e waler
stream which ultimately

diverted o g supply

reaches the root zone tor use by the crop. This
includes evaluation of climuvoloieadd factors sucl as
cvapotimspition aad ettective vontadl tor the lands

served by the supply svetens,

(O Addinoned date and interpretation will
Tave 1o be vathered tor speaitic tocalities, concening
total and citective rntallorehiability o water supply.
present and potential vields. fertihizer practices, pest

aned disedse control

-0 Freld tests using the madedm specific areas
should - be o conducted when the above steps are
sutticiently wdvanced. These rests shandd he able o
evaluate the abdiy ol the moded o predict vields
obtarnable  trom: () moedel secommendations
only: by model recommendations amended by judg-
ment.and (¢} the costoman or exeing practices m

the district.

(31 On the basie of sensitnaty triads and tield
tests of the medel conducied by soil seientists,
agronomists, cconometsoand pmaton enginedns, d
manual shoudd be prepaed which describes preciscy
the ks o dats and the tormeom which these are to
he used e the v of w0 number of specilic

problems ictne ol and water numagement in India.


http:I':',.li

The manual should contain sufficient details to allow
those engaged in the tasks of data collection and
proceedings, including new rescinch, 1o proceed
without the necessity of all becoming experts in

299

systems analysis in addition (o being proficient in
agriceltural researclh or in operations and mainte-
nance of irrigation projects.
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IRAN

ESTIMATE OF WATER CONSUMPTION OF

AGRICULTURAL CROPS THROUGHOUT

by

iRAN

A.H. Sohai’

INTRODUCTION

The correct and proper use of water resources s
considered to be one of the most important problems
in Iran, and the conditions involved in agricultural
activities and the method of frrigation are discussed

for the following reasons.

(1) Rapid population growth reqguires an in-

creased  farming arca, changes o the system of

farming, the side effect of the law of nationalization
of witer resources, and the methods of correet use
ol water,

(2) Proper implementation of the nationaliza-
tion of water resources.

climate and  a
scarcity of water s involved with a basic hindrance

(3) lran with o semi-arid

and difficulty and thus the crops are mostly produced
by irrigation,

(4) Providing and using anderground and sur-
face water involve i rather high expenditure.

*AMinistry of Apricualtare, Awricaltural Fogineering Depart-
ment, frrigation and Drainage Division,

(5) Often, due to lack of proper irrigation
practices, o considerable amount of required water is

wisted.

In tesponse to this utmost need and urgency
which may be vital to the Tuture of farming and
irrigation in the country, the Agricultural Engineering
department of the Ministry of Agriculture, with the
cooperation of Rural Development departinent of the
Agricultural College of Tehran University have taken
sonie steps to overconme this very important problem.
Thus, the water consumption for crops throughout
Tran is estimated and computed.

PROCEDUREL

The Blaney-Criddle formula is used to study the
water requirements of crops. Blaney and Criddle have
tuken the two following fuctors inte consideration in
their formula:

(1) Mean monthly temperature in the con-
sidered month,

(2) Monthly percentage of annual daytime
hours.



The above mentioned formula in the English system
may be written as:

Lt
U=KF=K"=K
in which U = Consumptive use in inches

IN

An empirical seasonal coetticient

o Lp

Fo=1= 0 5um ol the monthiy factors
(1) tor the season Le. sum of the pro-
ducts of mean monthily temperatine
i Foand tp) iecomonthly percentage
of annuad davtinie hows

K is a coefficient wiieh ddepends upon the
quality of the crop wnd the different stages of it
growth. Tnthe metie svatenu s

(457110 51)
EEN L o

Lkl 00
in which tis mean temperatere in Cand Uin Cn,

The coetticient proposed varies with he difter-
ent stages in the growth ot crops. including the peak
months. Use of the Tormule i very simple and

practical.

The formula of Blev and Criddie is con-
sidered as the most convenient tormula for cal-
culating the water consumption ol crops in L,
This formula has been Tound ta he satistactory o
computing the scasomd water requirements of crops
in the western part of the USA swhere the climate and
the geographical conditions are very similar to Lian's,
This tormuby has mostly been used by the Soil
Conservation Service of the USDAL and it has been
shown that the tormuly can successfully be used in

most arid cones of the world,

This reportanclodes asumniuy ol g part of the
rrigation yesewch which has been done by the
irrigation and drainoge rescarch section of thie Agri-
cultural Fngineering Departient on water requite-

ments ol crops in ditterent parts ot (he country.

The amount of water needed (evapotranspira-
tion) for the different crops in every region s

computed. The climuatic condition and the elficiency
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of irrigation say, 50 percent to 60 percent - are

considered.

Considering the  principle ol tarming  while
planting. growing and havesting, the firse stages of
irrigation and the difterent intervals and the quantity
of witer in vach trrigation are shown i Figares 1 and
20 These Hgures show o recommended plan ot
irrigation for ditterent crops nevery region in future
vears, together with the completion and performance
of the drrigation tests, The wipeested Tgures period-
ically will he correcred and adjusted in entorcing the

relevant faw s in using water.

Lxplanation of {ignres

Constdering the best planting and irrigation, the
starting ard the end of cropping are shown in dotted
jines and are scaled 1o 1300 cabic meters per hectare.
In the larer frvigations a rate of LOOC cubic meters
per hectare is shown with full Tines i ithe chant. The
number and intervals o irrigation. wie also indicated,
and finally the total constmpine use ol water for

cacli crop per hectare is shows in the chiart,

The following points have been considered in

our studies:

(1) The period of die prowth of erops and
thus the period o their water consumption during
the te of the year when there is no frost. The water
consumption tor arains only have been computed for
the months of Babmian and Esphand (- ebruiry and
March) and accordingly 1o Dey (December) also. In
most areas - baan i the said montis, especially in
the months of Dey amd Bahmand frost prevails. As a
resubt, the caleulation shows that during the above
mentioned months precipetation completely takes
cire of the water consuniption o the crops. For
exumple. the water consumption of wrains dunng the
months of Dey and Bahiman in the Karay area is 1.27-
28E em wliieh iv provided by the seasonal precipita-

tion.

{(2) The runge of need of witer tor the crops is
calewdated onan average hasis. So i there s some

considerable difference in temperature or in the rate
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of precipitation, undoubtly the proper adjustments
must be made. For o example, i inowny sear the
climatic condition is wivae od o wenarded. the water
consumption i she cesp seill stor carher o tarey
than usuatoand thos it will adtect die anouni of need.
Theretore, the dde eltects muost be consadered. Oy
ey e Drecipiteiion b bee o thae sveraee,
rzation ot e ore Degquent, Contnaiby s docin

the growth o crops when there s o vonsilerable

Aot ol sain tre wates coistianion widl be fess,

ihe amnamt of water.

(3 When oo montd
cither throueh precipiiaion or by minndon, is more
than the coop requrerent. paot o the water wall be
stored i the soid and thie warer consamption will he

decreased 1o the connne months,

A the te of oy and germinalion,
the water consumption s more than o appears. To
maintain the commation of he seedss a0 thorough
mekmbon v e done and this means the quantin
ol water wed s onee thar will be the nest
rrigtons, vating Lo cube meters por heetare (15
centimeter depthy of additional waior Obviow ]y

during spedne phintme s pare o ths water o tored w
the sotband reoacerian extent wll be used during the
growth ol the seed The et gquantite of this pat i

considered 1o be 250 @ hectae, This is equivalant

to an etficiency of 50 percent with an application of
SoU mHhectae on five centimeters of depth.

The coetiicient Kooas mentioned earlies, de-
peids upon the quality and stages of growth of the
crop amd varies from O to 130 The iemperature and
phvsiological condition ol the crop aitect this co-

efficiont.

Av s rudes the averane vilue ot this coetticient
diviers e dditferene plaies The vanietion of Koin
reliation to the aelative percentape of the crop
veveraliv s forned 1w paabobie Shapes The adached
araphic adieates e sendvaoatione e Figure [y I
v dutoatt o deicrmeme the coetticience of Ko Yel,
the cocthciont K oas the Loy o the proper e of the
Blaney aid Coddle toaanle Boocbtam the coetticient
K.oowe Bave compmed the veartphical and climatic

csinostates of the

condition o han with some v
USA which are very sl and e compuied the
K. The o et comdiion o 77 regtons i rhe states
of Lih froron, Avizonas Nehrasba and Tesas
Bacve beens o means of conipaneaon, Phe date off
praviine and hanvesnmo of ditterent crops and the
pentod oihen are e fise beenindicated through
the reseasch and stadies of cach region. Further, the
expuerients of  Uidh Stare relevant o the waid

activities have been tolfowed.



Figure 1. Variation of the Empirical Coefficient K in

uotrodea g

1L

U.b

0.4

0.0

Germination

Relation to the Stages of Growth of Various Crops

Vegetaiive growth

Fousishing

Dryv fruit

pd

e

Alfalta

\ Pasture

>
/

/7

; CLomatos

N\ Lo

Suzyr beets

bthis sragp

~utticient

Soraum

absorbable nipisture (N ) > Y Cotton
s needed In this stage {ihe ~, S Tomatos
- . L M
truit needs suftticient ; N\
Noand K for ifs growth
and fess moisure A
10 20 30 40 0 (] 70 30 () 100

Relative growth of the plant

Crops

N Smuallbush

D beans

Citrus ‘-uit gardens

£0€



Figure 2.

Autumn Wheat

tosd

-
=
-
=
2%

Sy o uo

REEH

I3

iz
~
j=)
=

1560

10006

200

Totat amount of irrigetion during the year by the
efficiency of 307 (5500 m?/ha)

The Number. Intervals and Amount of Water in Each Irrigation for Autumn Wheat in Arak

20 I3 Intervals between two irrigations
! | ]
! | |
I i !
l ~ | ! !
= =1 ] |
= =1 |
Pl |
=E b l
i = b !
| | = | !
. | .
Apnd My Tuge Judv A, Sept et N i Prog Jan. Feb Mar.
| l
Apnil Mas June July Aug. Sept. Ot l Nov Dec. ARTS i -eb. Mur
{

POt



PAKISTAN

305

WATER QUALITY IN RELATION TO ON-FARM
WATER MANAGEMENT IN WEST PAKISTAN

by

Ch. Mohammad Hussain

INTRODUCTION

The importance of irrigated apricultare is recog
nized all over the world, OF 34 billion acres of
cultivated Tand about 500 million acres of firigated
arci are cnongh o feed the population of the world.
Nearly two-thivds of the world™s population is living
m - diet-deticient countiies. These countries depend
heaviny upon irngated Lnds tor food production. Of
the toral wrea of arable Tind of the world. dess than
hall is in - thiese countries, but they do contain abou
three-Tourths of the total inivated area. On this canth,
and more particularly in wadd and semisarid L ones.,
every country has the objective ol atraining maxi-
mum benelits rom ity water resources and conse-
quently is developing mmeroas irrigation systems. A
permanent drvigated agrcabonre can be maintained i

the mistukes of the pasi e avoided,
FACTS BEARING ON THE PROB M

Incats Tndus basing Wesi Pakistan has ihe Lugest
condiguous mrigition system in the world, with

SChe Mohammad Hussem, Durector, Land Rectamation (Pun-
tah).

annval total river diversions of 103 million acre feet
inhrating an area of 30 million acres. But this area
gradually tell o the wip of salinity and water-
lopging. Seriously affected was the productivity of
deep Terdle aluvial soils of the Indus plains in sbowt
Ao pereent of 377 millior acres within the command
al canal nvigation. Unserentific land and water use
rned the physicad value of the soils, The malady of
waterlogeing and sadinity started appeartg imnue-
diately arter the introduction ol irrigatior in upper
reiches of the canals. The water table was 40 to 100
feet deep from the ground surtace at the commence-
ment ol canal irigation in 1892, Later it came close
o the surtiee, and now it is ranging in depth from
five 1o 10 feer from the soil surlace in 60 to 65
percent b the canal rigated areas. Drainage was not
given due attention as o part ot irrigation. Seepage
losses from the indgation systeny caused an annual rise
ol the water table to the order of one to 1.7 feet.
Inadequate nogation applicanon. shore ot consamp-
e use and leachimg requirements, caused  an
upwird movement of silts,

Fhis all happened with what iy considered to be
an exeellent quality of wrigation water. This indicates
again that the superior quality o0 water alonie will not



300

nmaintain irrigation agricaltuie,  unless

diairage, soil management and  drigation require-

pernuinent
ments are adequately met,
WATLER QUALITY STANDARDS

Water quadity is an nmportant factor in the
maintemnee of proper soil mioistare level for opti-
mum growthe of the crops. The high concentration ot
salts on the suilace o in the roor fone s to be
brought 1o the normial permissible Timits by thie
adjustinent ol surfaee irigation applications and with

the help ol chiemical wnd biotogical treatients.,

Uinder all conditions. tor suceesstul growih of
crops. the oot zone is to be kept in fit condition to
supply ample moisture and aie needed for the
developinent ol touss and plant growih, To do this. it
isoessential 1o have intimate knowledge o the
chemistry of the water to he used Tor brigation,
physico-chemical characteristics ol the soil on which
frigadion is to be applicd. the physiology ol the
plants 1o be grown and the metecrological conditions

of the region.

In the evaluation of water quality, the chem-
istry of water received due attention in this part of
the country. As a result of experience and experi-
mental work, the Trrigation department as far back as
F935 Taid down permissible limits of salinity and
alkali of drrigation water. The suitable Hmit for sali
concentiation i irrigation water was fixed at 1,170
parts per willion. Stinilarly a salt index was establish-
edoindicating the suitability or non-suitability o
water from the point of view o the alkalinity hazard.
The salt index was expressed as below:

(Total Na - 24.3) - (Totd Ca-Ca in (":1(‘();)4.85

* All values
are expressed
in ppht.

Good Water
Bad Water

.- ve zalt index
+ ve salt index

Interpretations  of salt index ure
1200 parts per million of dissolved solids. Magne-
sium is added 1o caleivn for caleulning the salt

index.

limited up to
|

tatil 1947 there was not much use made of
proundwater in this pat of

Pakistan came mio berres serons attention was paid

the provinee. Atter

to the use of groundwarer resourees, as the available
surliee water supply of TEY miflion acre feet was way
short of the 60 million sere Teet required (o bring
under cultivable area ol 73

irvication the entie

miltion acres i thie Budes plains, Thie balance needed
theretore, must be wmiet with the eroundwater reser-
voirc which is of the capacity o o hillion acre feet
when calealmted to e ddepii of 330 e Presently
the water quality classirication as adopred in the USA
i owidely ased i Pabiaan, The permvaable limits for

the water i Yor indecvon are given as helow

(1y Salt concentution = EC 1.500 micromhos

or 1,000 parts per million

This indicates the
effect of relative
cation coneentra-
tion on sodium
accumulated i the
soi!

t2)  Sodium =10=_Na
absorption VICat My)

ratio (SAR) 2

(3} Residual = 2.5 me/l. (COFHOO O Catdly)

) Al values are ex-
pressed in milli-
equivalents  per
litre.  RSC  indi-
cates  the poten-
tial sodium hazard
in the soil

sodium
carbonate

(4)  Boron =1 part per million

The timits prescribed above are guite appro-
priate under the existing cropping pattern, fuavorable
soil permeabidity and drainaye conditions for Tavor-
able salt butance in wiid and sounanid conditions,
When the satt balance iy wdverse the input ol the salt
exceeds the ourput, This condinon muost be avoided
in sustained rvigated sericultuie,

There cans howerers be mediication i the
permissible: hints prescribed above. provided good
managenient and favonable draingee condiaons are
created and adequote feaching requirenients are en-
sured by making available sutficient water supply for

irrigation.



Scope for Madifications in the Linits
of Residual Sodivan Carbonare

towhich exchangeable  sodium
accumubites st eated with high carbonaie

The extent

water depends vpon the SAR of the water and the
Praction: o apphicd carbonate that precipitates as
(';1("()), o isobite the effects ol RSC andd SAR,
waters of fow salt content with varving RSC wid low
SAR wvadues well within the permissible limits were
passed thiongh soil columuns of Teinches in four e,
The interval bevween each nrigaion was five davs, The
application was made in Tour-inch installments and
the total depth of application was 30, 70, 90, and
F20 inches incach cose. There were two replications
of cach set. The resulis ol 50 and 70-inch irrigation
have already been reporred. in the seminar in 1968,
Now the resulte of all irvigation. viz, 30, 70, 90 and

120 inches, are herein discussed:

The results of water quality analysis and the
soil anatysis before and after the treatment of each

setare given i Lable 1.

The daty given i Fable 1 clearly indicate that
so lorg as the ECand the SAR of the figation water
are within the permissible Junirs. the RSCL even up o
4.2 medd do not show any alkalinity hazards o the
soil. Inthe evalostion of the qualiny ol water with
respect to the presence of RSCL the salt conient and
SAR ol he water should be simuohanceoushy con-
sidered. 10 the salt content and SAR me well within
the prescribed pervmissible Innits there is ample oo
for raising the RSC it 1o the extent even up to
four med tor medinnn textured nonssaline amd non-
alkali soibc witle sood permenbility wind adeauate

drainage.

The above observations are supported by the
fata on the nse of growndwater, with RSC 2.7 mefl.
<050 mictombos and SAR 3,72 for a period of
over 25 years. Chemdeal analvsis of the water used tor

irrigation is shovop i Table 2.

The water table o the ks under observation
was hept at TS feer and atrer o period of 15 vears
the water fevel wo raised (o five seven and nine foet,
where 1 has Been mamtimed tor the st 10 years,
The ol mmennt of water applicd so far works out

1o SO ucre teet wrchuding vantall,

The results of the curtice soil of the Lysimeters

are given in Table 3.
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From the above results it is inferred that the
RSC of 2.7 me/t has not produced any effect to
increase the NSAR of the soil hevord the permissible
limit of 10 even under the high water wable condi-

Hons,

Scope for Use of Baters
of fhglh Solt Coneentration

Phe analvsis of the saturared extraet ol the
novad good soil indicates an FC o less than foun
mmhos. eschangesble sodium less than two to three
me/ 100 g of soil aod pll ol satianed paste about
cight. To maintain o Bavorable st baliaee there are
lmitations on the wse of groundwters. Herein
attempts have been made oo indicate up o what salt
content the drrigation waters can be used sately for
raising various crops. On the basis of the US. Salinity
Laboratory salt tolerance data the 1FC vadine 1o be
used i caleuluting the Teaching requivements o
some Tands as adopted by Massdand and Chaudhry
t1voo)is reproduced in Fable .

Based upon the permissible sali coneentrations
of Jeachate. the content of irrigation water at 10
percent and 20 pereent leachine would be as shown in

columns 4 and 3 of Fabde -1,

When Teaching requirenients are limited (¢ 10
perceint the salt content ot the applied irigation
water may be about 1000 paris per million for
harley. cotton, wheat. s beets, rye-grass and
sotghuin, and por 1o eseeed SUD 10 600 parts per
million for e, sigar canes cotn, cabbage . soybeans,
tomatoes and alfal .

BEohie deaching requiremient is limited to 20
pereent. the sl content of the irrigation water must
be approximately 2300 parts per million for barley.
2006 parts per million for suear beets . cotton and
wheato 1500 parts per million for iy e-grass and
sorghum, and 1000 pares per mithion tor sovheans,

e sugar cane. corn, cabhuge and alfaliy,

AL present. as already expressed. we e apply-
ing less arrition. Bueowath the increased water
supply for the wionpdwater somee ol with 150
petcent antensinn. ol cropping o oabmed at in oour
SCARPS v will he possible tormeer with the Tull
consumprive use requaements and the teaching re-
quirements tothe exient ol ahoat 10 pereent. As
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Table 1: Showing Results of Quality Analvsis in Water Used for
brrigation and of the Soil Before and After Treatiment

Depth of Milhiequivalents per litre Electrical pH Res

Irriga- CatMy Ni COs HCO, €l S0, Total  Conductivity. (‘()3

tion Cations Me/l
Anions. Millimhos

SET NO.
Water Quality {A) (Contiol Canal Water)

2.2 0.8 0.7 0.3 2.0 A0 230 Micromhos 8.1
Original Soil
0.25 928 632 S0 RIS 155 135 Millimhos 8.1 007
Treated Soil
Miltimhos
507 3.37 37 3.37 .31 1o 653 0.658 : 0.5
70" 2.9 3.01 275 1A I3 3.7 .57 -~ 006
90™ 204 3.50 281 1.3 ARV 6.3 0.65
1207 5.0 1.85 : 3.00 .75 1.7 TS 0.75
SET NO. 1
Water quality (B) (Containing no Residual Carbonate)
4.6 8.4 3.7 A 0.8 F3.00 1230 Micromhos 8.5
Oniginal ol
Millimbos
6.25 0,25 632 30 228 RN .55 5.1 0.07
Treated soil
507 4.0 5.02 325 3000 3.3 902 0.96 -
70" 4.87 9.6 402 475 8 4.3 143
90" 4.0 10.2 4.0 4.0 n.2 112 P2
120" 5.25 5.2 4.9 20 AR e 104 -
SET NGO I
Water Quality (C) (Containing Medinm Residual Cinrbonate)
2.0 6.1 0.7 38 P2 3.0 8.7 770 Micromhos 8.6 1.9
Originat Sail
Millimhos
6.25 9.25 032 30 3.28 IS5 1.55 8.1 0.07
Treated Soit
507 287 7.12 50 23716l 10.0 1.00 212
70" 2.02 832 4.0 225 A4S L0494 1.08 1.37
90" 3.9 7.9 5.25 1.0 35 IS 1IN - 1.4
1207 5.0 09 3.0 2750 4.3 t1o 1.1 0.6
SETNOU IV
Water Quality (DY (Contaming High Residual Carbonate)
20 849 0.7 5.3 |2 RN 10,9 1000 Micromhos 8.8 4.2
Onieinal Soil
Millimhos
6.25 9.25 0.32 L0 RIS 3.3 1.55 8.1 0.07
Treated Sl
S0” 2.5 7.87 IN7 287l 10.37 104 - 1.37
70" 2.25 10.12 50 QA 4 12.37 1.4 2.5
90” 3.19 11.19 5.25 39 5.2 i4.35 144 » 2.00
120” 3.0 7.1 50 24 27 1.0 1.1 -~ 20

SAR

249
2.59
2.93
1.09

5.46

4.02
6.15
7.2

3.19

5.87
7.21
5.4
44

9.07

5.25

7.36
9.51
8.76
5.5
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Table 2
Milliequivalents per litre ECx 10* RSC SAR
Ca Mg Na CO3 HCO3 Cl S0, Total at
Cations 25°C
Anions
1.70 2.50 5.40 - 0.90 1.9 0.70 9.60 650 2.70 3.72
Table 3
Depth Milliequivalents per litre
Water Ca Mg Na CO3 HCO, Cl S0, Total EC x 10° pH SAR
Table Cations
Anions
5 feet 3.0 2.3 18.00 5.5 5.5 12.5 229 2.4 8.3 10.85
7 feet 1.20 5.3 12.00 3.5 2.5 12.5 16.4 1Y 8.0 0.66
9 feet 1.5 6.1 6.15 5.0 2.5 5.65 140 1.4 8.15 3.28

such, theoretically, under no circamstances should we
exceed the limit of 1000 parts per million of the salt
caneentration o owr irriganon waters, But in actuil
practice the irrigation tickd efficieney 19 cawe of 3
one-uere plot iy aboit 55 percent and ina one-crehtly-
acre plor i 70 percent. This would mean that abont
A5 pereent olwater owaeted o sassed iroueh the tood
zone i case of oneere plots, and abont 30 pereent in
case b one-cightl sere plot The penctistion noa
ofearere plad hiowever, v not wnitorm thionghaont
the tiekd: the e ends receive but o shallow mreation

e ol Nl
Ihi

salinization G slick spos) and wimecessany Washige

applicatior. hardly satficient 1o wet

proper depth ion the oot cone, result

ol water i other areas. Boonn this 1 cunn be intered
that a1 ol

dield conditions approsimaely 20 percent fead iy

0 pereent ingation ericiendy unde

FeQUITCnICIS e automatically et o the e
Gonwater applicd wiespecine o tie comsnmptive uee
requireinent ob crops Frome this 1 appears that the
permissible imit o e sadt conceniition ol nre-
varsed

tion water can he

sabimy, o the

withont any danear o
column < o
SAR and the RSC

well withe e

CNTUIE g viven

Table 0 pronaded b the
responsible tor wialnats reninn
pennisible T Mone et o ever e needed
this regands Butenave tesearely work thus s in PEogLess
at the Reclimation, e the

Dirccionte o 1and

Fborarony and field stanions,

Field Observations on
Poor Quality Warer Use

Loostudy the effecis of some of the relatively
poor quality swaters which may be taken as marginal
Prom the qualing ratne constdenations o few tubewells
woere selected e the central vepion of Weat Pakistun.
Uhe sorl and water analvses of the tubewells and of
the e hetng anngared Dy these particubar tubewells

Jreenen mn Appendin |

Phe resubes o woup abeweli. mdicate that
S300 o 3 00 RS

AR AR THINT sertotshyv attected the soils

waters of O LY e 85 and
SAR 204 0
atid mercased the sadininy 1o the masimuom value of
and SAR to 2300 despite the
swdequare dramaisding o e sorls e cise of group 1
tubewellse the warer Gaahiv of FC 7100, RSC siy

and SARCET have hlewire oreatlc moreased the SAR

S0 mthedbos o

of the soils particuln s whech canned ow delie Gope,
Phe resabis indicate that FC of the teated sotl vy
between 127 1o tve nubimhos cm and SAR 107 10
Ao despite the act that the <oil was of couise

tenttne,

The group T tubewells having water quality as
FC 22000 1o 1100 nuaomhos e, RSC 1510 1o
P34 and SAR 33 o S had by G the
vionounced eftect on the alkalimny hazad of the

most
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Permissible salt concentrations of feachate expressed as electrical conductivity
(Led), for calenlating the feaching requirements for various Crops

Table 4:

Crop Permissible 10 d Possible salt concentration

mmhos/em parts per milhion {(ppin) of ingaion water

with leaching tequirements of';

10 pereent 20 pereent

Colunms: 1 2 3 4 5

Bariey (grain 18 11,520 1152 2,304
Barley (hay) [3.5 8,640 S04 1.728
Sugur beet 1o 10,240 1,024 2,048
Cotton 16 10,240 1,024 2048
Wheat 14 8,960 890 1,792
Sorghum 12 7.680 768 1,536
Sunflower 12 7.680 708 1.530
Ryegriss 13 8,320 832 1.664
Seshuania 9 5.760 576 1152
Sovbean 9 5.760 576 1LIS2
Alfalfa 8 5.120 512 1.024
Tomato 8 5,120 512 1.024
Sugar cane 835 5,440 544 1,088
Rice 8 5120 S12 1,024
oin 7 44850 448 896
Cabbaye 7 4480 4438 896
Potato 6 3840 384 768
Sweet Potato 6 3.640 384 768

parts per miflion is equal to 640 % mmbos/em.

Warer Quality Standards in the
Development of Plauning Projects

soil. The SAR of the treated soil went as high as 824
and the EC to mne millimhos/em.

Alkatine condinons maked by poor tilth and

low permeability were creatad in o the soil receiving Avexplamed i the foregoinge paragrapin, it is

irrigation from these tbewells, thas arearly iy firing posstble tomereise the salininy level of the irigation

the productive capacity of e soil. Cotton wae welet om PO LE00 6 2000 arder the existing

almost elimiared from the ctopping pattern, Maize e ction practices provided that o leaching sllowance

and tobacco were senousdy sirected. Only ee and ob about 0 pereent is mades But the application of

st cane could crovw s B iese did onor eve Hns s dimited becinse many ot the fields i which the
cconomie vetum crthers D s resulicd g tew Hrization vater soapphed aie not praperly leveled.
vears ob itteation apphoaon mecomunciion with the Fhe penctiaion o sater msuch tields s not unitorm

tver water ob excelent aualin s The e nmimane thronghour and 1 ends do ot even getwet to oot

use of such water withoat Canne tor the Hanbitions
Pon the e of sich waters resulted f e closte of
about 41 tubes il s SCARE L and 29 tubewells
in SCARP 1.

sone depthe For meenng the leacling and drainage
tequirements. proper livout aond level on the fields s o
prevequisite. Poder the prevailing condition. it has
been comsidered advisable 1o use water with:



EC = 1500 micromhos or 1,000 ppm
RSC = 2.5 me/l s fimint can be increased even
to 4 mefl provided the BC o water is less than
750 micromhos,

SAR = {0,

When the water of higher FC up 1o 26001 to
he used, the SAR Himit should not be more than seven
and RSC not more than 123 me/). Hader presemt
land munagement conditions the variation in the tevel
of SAR and RSC should be adjusted on the basis ot
salt concentration of the yrrivation swater as mdicated

helow:

The T of critical values as preseribed above
would climimate most of the sodiem fuzards poten:
tadly present in the above ditferent aronps of waiers,
I cane it s antended to wse water of infenos quality
the qudicnns use of evpsum will be constantly
requited o else the gqualiny of water should be
mproved by ominme i with o swtable propeition of

good quahity nver water,

Table shows the aica undedam by deep
srounewators ob vanous quality Chises o West
Pukistan,

Table 5
Salinity Area
(ppm) (M. Acres) Percentage
100w 1422 4R
1000 - 2.000 3.40 2
2000 - 3,000 1.00 S0
\bove 3,000 10.59 RIO
Totul 29.36 100

Water qualiny of 1000 1 3,000 parts per

miflion of total salt is now being used onan area of

S35 million aces (1o percent ot the toral 2936
miiiion acres of the aulturable commanded wea by
mixing i0with river water which Towers the ultimate
nthewell quabity v the permisable o,

Thus, pased on the consnderation of ol
dissolved solids and aanstical anabvas ot the SAR
Jid RSC distorbuton i the vatwral moundwaters. the
tollowing ning wattos e adopted tor overall

ingation planning:

M
Table 6

Groundwider Mixing Ratio
Salinty
tppm
Up to 1000 Noomnvng s regwred  with canal supply
LOOo - 2000 surface and 1 groundwater
20005000 2 aatace and T groondwater

Vhowe 3,000 N e o sronndwates

Conerolled Use of
Inuferior Quality of Water

Fhe cperation ol Salmy Condvol and Reclama-
tons Progect 18 (Chay Doab) s under the Trrigation
departments Firort have been made to make scienti-
T Lared and warer wse by gy wto max i use
the witenor qualiee of srowndwarer. OF 1.020 tibe-
wells commisstoned. e quahiny of water of 133
tubewells e osaele that it remains unusable even atte
minttig witle the avindable canal water supply. To find
the best use of these tubewells, the tollowing alterna-
tives have been aven doe sdttention in the monitoring

progatine

(1) Reducing the discharge of the whewell so
that atter muss e with the avatlable canal supply it

hecomes suttamie tor wiigiation,

(2) Reducing the working hours of the tibe-
well soas to decrease the quantum ol water ulti-
mately pumped and wed o comunction with canat
witer supply.

(3 Needed merease mcnad supply when the
use of tuhewell water s totaily elinunated and the
pumped witer v merely didined ofi or put i some
irrigation charnel caying bigger dischuioe.

8 Blimination of the hazardous efiects by

use of amendimenis,

The actual proaram tor putting alt these alterna-
tives o praciee s been worked out Tor atl 133
tubewells oF poar quahitvs A spectmen of 10 tube-
welly iy shown i Appendin o Sinee the Tow ot the
crad supphe e w continuons process and wath
resticted werhang hews of the tabewells, there was g
probicem ot equitable distibution of mived water
supply. For aiv paapese o formuoda was developed
and used ton equitable distnbution of supply. s
shown s Appendiv 1L
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All the tubewells which show tess than 12
working hours for proportionate nuxing have been
Kept under watch. Aboat 24 tubewells, wlere effects
on soil and crops were more severe, have been totally

closed.

Methaod for the Use of Yurenduents

There wevemain tabewells where canad water is
not avarluble on 10 s not st ticlent quantity fon
propottionate susie. Inosuch canes the use of
gypsum s sugrested dor anproving water quadity n
respec o SAR amd RSCL Gopsan i be wsed eitdie
onthe sond o snived vl the water. Breld application
of gvpsinn shoakd beopreceded by leachmy oy

i exclumedbie oy replicerert

P case 1t mtended 1o

B upsdal n
mrigition waters care chonh beoaben that not onh
proper et e done b abe it esact requane
michis dre sact [ bhas been cateabed that i order 1o
reduce one e oot sodiom carbonade, U1 1on o
SN Pt e equned e onee aore por toct o dtion

water b other won U7 mon ol gy pating por s s

required torediee o e ot sodie i honae,

When the mdentom oo ediee the SR Lo

to the desred periarsbie b the o psung regune.
ments e worked onr tor the peliions et oen SAR
and calciuny plos mavnesiunt and soding coments A
chart showne the need of caform it vaons SAR
vitues and ~sodinn content ol witer is repraduced in

Tuble 7.

Fordllustation. v e e mitended to bong the
witer ob 1O SAR o 10 SAR Tt b necessany o
nudntain the Jovel o CatMy o 70

vith 1o SAR dicates the

Ao ome oA e the

wieg 1o The
analvsis ot the wate
presence ot Cad My
additionah Cat My requiesd to bing dow e e SAR
i from Lot 10 wonld be (7.0 0 2 1
e Lo Smee one g ot caletan egqeals 235 o
ob avpsund per were Toot ol gt b wall peed
treatment with (2200 102 pounds a1 gy paiay
per one AL o by the shove oo thie desired SAR
level Tnoother words, 2o pounds ol ey psim wall e
needed per day oo besmment o tubewelt warte

giving o disclinee o1 one casee,

Application of Smeridmens Direet to
Suil o Reduce the HE L eets of Water

Generally thiee tvpes of ~ol amendments are

used i aihah soil rechamarion:

(Hy Soluble caterum sali, ncluding caleium
chloride and ovpaany.

(2) Acids or acid Tonmers, ineluding sulphur,
sulphuric acrds non sulfves auminiun sulphate and
fime sulplug.

() Calenne salts of How solubiliny . including
prncpatly aound finestone and by-product lime

P stigaer Factonges,

Thevelarne requirements o the vatious amend-
tents conpared with pvpstin on o chenieal equiva-

levit Basis e wivenon Table N,

The chiotee among these muaterials depends on
avaifabili s cost ana ol conditions, Keeping these
cotaderitions meoview s espsum v e only econo-
vcad el that can be ased e cechamation off

sodic sl i Weat Pakistan.
Tmpariane acetors in Ouality Rating

More attention =hondd be o diverted toward the
chemnisty of swarers whnch nnvolves the determination
ob the mdivadiad cotstinuenic by anproving the
exivhine s el tecimaoe Petiecred aceuracy in
ardyticab iethodsowidl ove close apprarsal ol quality
v, White weessimg the water quabity, 1t s
pecessioy that o complere analysis of the water
Sould be wiven dee comideration. e some quanters.,
lowesers there s tendeney to project the suaitability
efauter for nngation, based o O and the apparem
experterse pmned rom o mmor obsensation of the
e ot sich water Thins opinion-tonmms process femds
o tahy conclisens and the atthzanon of saeh
water may bong meeny and devastation 1o the
trmers b West Pabivian we were the victinges ot sueh
stggestion. and woere put to oo et cconomical Too,
However e ninstabies and the esperienee sained
such g short span love vade ne more Cartows i the
tae b eromdwaters Newwowe gre siccesbally operad-

SR

A5 e privately

e ; tubewellss of which
owned and SS9 we e the pubbic secion The totad
voluime o water annuadly pumped was L niliion

acre feet and 303 ullion acte teet respectively . i all


http:IlIIwv.(.II
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Table 7:  Need of Calcium al Various SAR Values and
Sodium Content of Water

SAR T.evel

16 15 14 13 12 1 10
Na in wuter CatMG Needed (Megflitre)
Meq/litre
35 v.0 10.9 12.5 145 10.8 20.3 245
34 0.1 10.3 1.8 13.7 16.1 19.1 23.1
33 8.5 9.7 1. HRRY 15.1 18.0 218
32 8.0 9.1 10.5 121 14.2 16.9 20.5
31 7.5 8.0 9.8 f1.4 13.3 15.8 19.3
30 7.0 8.0 9.2 10.6 12.5 14.9 18.0
29 0.0 7.5 8.6 10.0 1.7 13.9 108
28 6.1 7.0 8.0 9.2 10.9 12.0 15.7
27 5.7 0.5 7.5 8.0 10 1 12.1 14.6
20 5.3 6.0 6.9 8.0 9.5 11.2 135
25 56 5.5 6.4 74 8.7 10.3 12.5
24 4.5 5.1 59 0.8 8.0 9.5 11.5
23 4.1 4.7 5.4 0.2 7.3 8.8 10.6
22 3. 4.3 4.9 5.7 6.7 8.0 9.7
21 3.4 3.9 4.5 5.2 6.1 73 8.8
20 3.0 3.0 4.1 4.7 5.6 6.6 8.0
19 18 3.2 3.7 4.2 5.0 6.0 7.2
18 2.5 2.9 3.3 3.8 4.5 5.4 0.5
17 2.3 2.0 29 34 4.0 4.8 3.8
16 2.0 23 2.6 30 3.6 4.2 5.1
15 1.8 2.0 23 2.7 3.1 3.7 4.5
14 1.5 1.8 2.0 23 2.7 32 39
13 1.3 1.5 1.7 2.0 2.4 2.8 34
12 1.1 1.3 1.5 1.7 2.0 2.4 29
1 1.0 L1 1.2 1.4 1.7 2.0 2.4
10 0.8 09 1.0 1.2 1.4 1.7 2.0
Note: One meqof Ca = 233 pounds of CaSO, per one AF of water

L]
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Table 8: Tons of Various Amendments to be

Lyuivalent to One Ton of Gypsum

Amendment Tons equivalent o
one ton ol gy psum

Gypsuni Y
Sulphuric Acid 0.57
Sulphur 0.180
Lime sulohu solution

23 pereest sulphu 0.756
lton sulphate 1.2
Atwminiun sulphare 1.29

such areas eftorts are made to use the right quality of
watter, cither by nuving it with viver water or by the
use ol suitable wmeadments o by following other

biological measuyen.

The succestut valization o mproved nriganion
ad cnltaral practiees wnd the soplicadion of fenili
sers canonh he made 1t the sorl s Kept in nosial
condttion. Fuoea the sl higher Tiaits ot salininge o
alkalinity Tove o hozardous eitects in sapressing the

vields,

[ has been experentally demonstiated (83
that e ofter the wdvere ettect of 03160 percent
salinity incase ot lio-Pab nice where the water s
alovwed tostand constanth st iequnes anapplication
of 100 vounds of neaozen as ammonmm culphate 1o
pet an carnvalent vieht trom the normal soil w nthoun
the apphication of amy tanbzes Eoder standing
water conditions satmally the sadinite i ihe oot
sone s dilared and e noredne ed o bl Been then

Ingh doses of teridizers e needed 1o adtset the

effecty of saliny fuzard, s el tas important
factor shoahd aheas s he Lept avew o the progiam

af’ increased pln(llh,llui],
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Appendix |

T/well No. 1
T/well No., 2

Field Depth Saturation
No. Grage
70/24 01" 37

1-2° 26

2.3 27
70/24 -1° 36

-2 25

2.3 28
Tubewell
Ficld Depth Texture
Cotton 0-1° Sandy Loum

W -do-

2.3 -do-
Rice o.r° de-

127 Loamy sand

2-37 -do-

Tubewell No.
203

203-A

204

204-A

Ca

19 'w
[« 9]

R
OO

"4 e
O N
s

042

Ca+Mg
4.0
0

L Lo tu 'us

1.21
)
.24

29

Group I Tubewells ¢Ly allpur District)

Milhequivalents per litre
HCO,

Mg Na Co,

WATER ANALYSIS

44 N0
5.0 17.0 - 12

w

o

SOIL ANALYSIS

6.0 444 2.2
5.0 48.0 2.5
6.0 52.2 2.
20 1.0 25
0.25 230 25
2.0 210 4.0

Group 1T Tubewells (SCARP T No.

WATER ANALYSIS
1.58 110010

SO ANALYSIS

S30 0 20 25 170
70.0 1.0 il L
065 24 0.5 130
14.0 1.0 3.0 S
10.7 0.3 S22 30
11.7 0= N2S O3S

Group HI Tabewells (Shah-xor. 7

WATER ANALYSIS

8.00

S

3200 3367 19.96
1.41 2208 16.73
112 4243 I8.80
1.12 34.09 - 17.75

Cl S(\4
30.0 6.0
34.0 7.5
120 13.15
375 20.00
395 30.7

8 5.0
13.3 9.0
190 13.0

14 Chuharkana)

1.0 4.0
335 57.0
30 77.0
365 70.0

1.5 16.0

2058 12.7

145 13.7

R
858 €57
3.32 11.86

798 16.93
i2.03

Total

cations

Anions.

47.50
54.00

13.00

£ Lot
'ed OG
o

(VY]
inyg oo
(9

Nel

j9]
u
o

Pariz
per
Million
D.S. (by
Evap).

2880

()
in
19
o

704

5.7
7.7
7.0
1.6
1.27
1.37

N

fo =

3258

b9 to to ta

Electrical pH

Conduciivity
st 25oC
nucromhbuos
1.500 7.30
5.200 7.50
mijlimhos
7.1 7.6
6.0 7.6
7.5 7.5
1.6 8.2
2.6 8.0
3.7 7.83
micronihos
1,100 7.95
millimhos
micromhos
3800 7.4
3.200 5.0
4.130 S.2
3400 5.2

Res

; S.AR.
Co0,
me/l
39 2044
55 2491
174
19.6
16.3
75
23.01
11.0
6.0 11.9
271
37.1
49 8
14.0
10.7
1.7
15.53 33
15.10 33
15.52 51
16.34 41

(continued on next page)

Slt



Appendix I: (continued)

Group I Tubewells tLyvallpur District)

Milliequivalents por hire Parts
Ca Mg N o, HCO, Cl So, Total per Electrical pit Res S.AR.
’ cations Miilion Conductivity Co0y
Anions. DS by ar 230 me/ |
Evap).
T/W Nu. Field No. Depth CatMg SOIL ANALYSIS millimhos
203-A S406 0-1° 2.0 SN0 20 570 235 26.80 o). 7.0 X.75 - S50
-2 16.0 330 250 7.0 0.7 00.0 6.0 5.05 - 154
2.3 22235 3598 P00 2233 REI 385.0 R 795 - .
RIS 1.0 360 280 17.90 2630 47.0 4.7 8.20 151
4-57 5A 2R3 3.2 12.25 1S53 34.0 34 §.35 - . .
203 3415 0-1 1.73 7.25 20 4500 20.3% 2208 J0.0 - 4.9 §.80 - 503
[ 33 2550 3700 toun 1530 2ug 29 .20 - 19,1
204 6374 0 225 87.75 2.60 TR0 TR I81R a6 .00 9.0 a.15 - 324
P27 2.33 27.65 3.70 s 1533 30.0 - 3.0 8.0 - 254
204-A 82/3 G-1" 2.63 57.35 2.00 9,40 2500 2310 6.0 - 6.0 8.75 — 195
1-2° 3.75 28.25 - 3.30 iro 17.30) 320 3.2 8.05 - 206

ot¢



Appendix 1: Quality Ratings of Tubewells of Scarp 11

Name T/well EC D.S. SAR RSC  Required Actual Mixing  Required Needed  Required Needed
of No. Micromhos  p.p.m. dilution discharge Rativ discharge reduc- working increase
Unit fem. iatio available of TAV of T'W in the hours of of Canal
of T'W T/W Canat Canal (Cx) dis- T/Well supply
& Canad (Csy (s Water charge (Cs)
water of T'W
(Cs)
Khadir 4 1.779 1,133 21.94 5.7 RPN 40 198 1:0.49 1.54 240 9.24 3.16
5 2.500 1.66C 26.88 9.6 1:2.0% 20 1.60 1:0.50 0.78 1.22 9.30 2.34
S-A 3.000 1.902¢ 28.08 9.2 1:1 04 20 1.20 1:0.69 0.61 1.39 7.32 272
6 2.400 1.536 23.08 9.3 1193 20 099 1:0.39 044 1.56 3.28 2.32
16 2.600 i.604 32.24 15.1 1:3.6 20 1.25 1:0.62 0.34 1.66 4.08 5.96
24 1.600 1024 16.50 23 1:0.69 5.0 283 1:0.56 1.1 (rv0 19.7 0.65
26 3.200 2.040 11.24 - 1:1.23 3.54 1:1.18 Q83 0.17 22.04 0.21
38A 3100 1.984 32.76 11.7 1:2.63 20 373 1i1.88 141 0.59 16.92 1.54
185 1.000 6-10 7.80 54 1:0.84 1.0 088 1:0.22 i.04 2.96 6.24 2.48
186 8350 544 12.30 6.7 1:1.20 50 1.1v 1:0.24 0.90 4.01 4.73 4.80
Salinity EC SAR RSC
up to up to
Low 750 micromhos 10 4 mejl
Medium 750-1.500 mizromhos 7.5 25
High 1.500-2.000 micremhos 5 1.25

LIg
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Appendix H1: Guide to Work Out Modified Warabandis for the Distribution
of Tubeweli and Canal Supply with Different Working Hours
of the Tubewells

This exercise has been conducted 1o work out the warabandi for 4 tubewell proposed to work for eight
hours per dayv. This pertaing 10 outlet KD, 49443-E of Lalian Distribitary, with a canal discharge of 1.74
cusecs mixed with 2.3 cusees from the tubewell, The canal commuand area of this outlet is 630 acres. The
relevant data wsed in e warabandi were abtained from the 1°xecutive engineer, Kirana division. This exercise
Is exclusively for the area where tnbewell water is put in the odtlet head. The new formula evolved for framing
the modified wasbandi s as follows:

FORMULA FOR CANLCULATING A 12 x 60
A 3
TIMEIN MINUTES PER ACRY T, o T = N o
3 o QlorQl+0Q2 “C.A.
WARL, CCA
Where
L= Total water supply in ucre feet delivered in a week from al! sources viz, Tubewell & Canal.
Ql = Discharge of the canal vutlet,
Q2 = Dischurge of the tubewell,
Tl = Time in minutes per acre of wari (irmgation turn) of tubewell plus canat supply.
T2 = Time i minutes per acre of canal supply alone,
Tl = (105.5¢ AF) delivered in a week from
3 cual 4 Tubewell source . 12 x 60 = 9.9
(174 Cs. 4 2.5 ) = 406 Cs, ’ 630 mintites
Canal Tubewell acres CCA per acre
T2 = (105.56 ALYy delivered in a week both
3 from Canal & Tubewell sources < 12x60 = 231
174 Cs. (Canal Discharge) ’ 030 minutes

acres CCA  per acre

(continued on next page)



Appenaix HI:

-

n

10,

16,

Name of Sharcholders

Rebman ete /o Karam
Ali.

Sahlon, Mohammad ete.

Mohabti ete.

Sajjada.

Raju ete,

Khan s/o Bakho.

Ziada Jura,

Sohna, Dara sfo

Tsnnail

Sahfon, Amir ete.

Nihar,

Ali s/ Bakho.

Wali s/o Nathu.

Manak, Lala, ete.

Jokra s/o Al

Allah Ditta s/o

Buhawal

Raja.

Rahana.

(continued)

WARABANDL OF OUTLET R.D. 49443/ OF LALIAN DISTRIBUTARY

Square No.

345,006
20,26,

281524,
31,3235,

45,1117,
233134,

6,10,17,

25,32,

24.20,31,32,

13,6,18.21,16.

31.26.25.16,
17.32.

| &o.
9.7,6.3.17,
1198,

24,25.50,10,
23.34.

13,12,10,33,
4.

24,17,33.12,
13,

24,13,12.7.

23.

17,16.230.

32,2517 40.

[

2.13.25 40.

6,106,104,
32,

23163222

31

31

10

44

14

30

19

VILLIACE, MAGNL

Area drrigated

With Without
Tiwell tubewel]
31
17.5 13.5
- 27
8 1
3 -
9.5 4.5
- 10
- 15
32 12
16.5 10.5
8
16
23 7
10 -
6.5 2.5
2
8

With

tube-

well

H-M

57

1-19

5.7

1-34

rJ
N
bw)

3-48

38

Yoanl

Without
T/well

144

548

4137

43

3-5

6-10

+.37

Total
Wari*

H-M

5.7

8-5

142

57

351

945

646

0-10

0-30

319

Wari per acre with
tubewell. = 99 minutes.
Wari per acre without
tabewell. = 231 minutes

Timing

Monday 6.00 a.m. to
1 1.7 aum. Monday

Monday 117 to 7,12 p.

Monday 7.12 p.m. to
S.37 wan Tuesday,

Tuesday 5.37 am. 1o
719 aan. Tuesday,

Tuesday 7.19 a.m. to
12.26 Noon Tuesday.

Tuesday 12.26 Noon to
34 pan. Noon,

Tuesday 344 pan. o
7.35 pann. Tuesday.

Tuesday 7.35 pam.
128 am Wednesday

Wednesday 1.23 AM. 1o
1117 . Wednesday,

Wednesday THI7 o 1o
0.3 pan Wedneaday,

Wednesday 0.3 pan. to
SN P Wednesdiny
Wednesday 9.8 pm.to
Sasaan Thasday

Thurday 318wt 1o
Db e Phinsday

Thursday 948 aans 1o
12.50 noon Thuraday,

Thusday 1250 .0.m. 10
2% pan. Thasday.
Thursday 255 ponito
T35 pan Phsday.

Thuisday 7
100 poan. Thursday.

33 pato

(continued <n next page)
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Appendix IlI: (continued)

WARABANDI OF QUTLET R.t 49443/L OF LALIAN DISTRIBUTARY
VILLLAGE I MAGNLL -

Wari per acre with
tubewell.{= 9.9 minutes.

Wari  per acre without

wbewell.y= 231 minutes
Area irrigated Wari
S. Nume of Shareholders Square No. C.A. With Without With Without Total Timing
No. T/well tubewel! tube- T/well Wari*
wel!
H-M H-M
18. Raju ete. 16,17,9,10,32. 21 2 19 0-20 7-20 740 Thursday 10.40 p.m to
6.20 a.m. Friday.
19, Samail sfo Nathu. 19,17,10,5, 30 30 4-57 - 4.57 Friday 6,20 a.m. to
23, 1117w Friday,
20. Mekhan etc. 20,16,22,23, 18 16.5 1.5 243 0-35 3.18 Friday 11,17 aam, 1o
32,25.76. 235 pan Frday.
21, Rem Jawaya. 17,32,21. 14 - 14 - 5-24 5-14 Friday 2,35 pan.to
7.59 pan. Frday.
22 Karam Ali etc. 9&18. 12 - 12 oo 4.37 437 Friday 7.539 p.m. to
‘ 0.30 a.n. Saturday.
23, Sher s/o Surdara. 34.9,6,19. 43 29 14 'l4‘47 5-24 10-11 Suturday (1.36 am. 1o
1047 wan. Saturday.
4. Babo sfo Mehdi. 16. 3 3 - 0-30 - 0-30 Saturday 1047 aum to
. T . Saturday
25. Road. - - - - 1-39 - 1-39 Suturday 1117 4 to
12.56 noon Saturday.
26. Mehar Radha. 26,11,12,32, 75 6.5 41.5 . 5.31 160 21-31 Saturday 12.56 Noon 1o
25,16,17,31, 10.27 a.am. Sunday.
4,25.21.16,27,30.
27. Patti Sahawal. 10,7,11,12, 63 2.5 41.5 3.33 160 19-33 Sunday 10.27 a.m. to
2641 40, 6.00 a.m. Monday.

620 329.5 290.5 560 1120 *Irrigation Turn



Sept. 24

Sept. 26

CHAPTER IX

Field Trip

EIGHTH NESA IRRIGATION PRACTICES SEMINAR

Field Trip Schedule

in the Heimand-Arghandab Velleys

Kubul

Kandahar (Mansel Bagh)
Kandahar (Manzel Bagh)

Visit to Kz and Zakir
Diversion of Zahir Shahi Canal
Lunch (Manzel Bagh:

Visit to Khorqa-i-Mobarala and tombs
of Ahmad-Shah Baba and Mir Waise
Neeka

Boghra Diversion Dars
(Cold soft dvinks served by Hotel and
Tourist Lnterprise)

Lashkar Gah - Bost tlotel
{Reception Helmand  Arghandab

Valley Authority)

LashKkar Gah - Bost Hotel

Sept. 27

Visit to Research Station and  Live-
stock Farm

Marja Area

Darweshan Diversion

Luncn

(Served by Helmand-Arghandab Con-
straction Unit)

Shamatan (Kharaba) - visit to a farm
Visit to Ol Mill and Cotton Gin
(Afternoon tea <erve ™ by Helimand Ol

Mill)

Lashikar Gah - Bost Hotel
{Reception - USAID)

Lashzar Gah - Bost Hotel
Visit historie Arch of Bost
Kandahar

Kabul



Field Trip Notes

by
Diane Rice and Mery Jean Sallee

SEPTEMBER 24

Fighth
Semimar lett Kabul ai 12 noon for g fonr-day field

Delegates 1o the Iriigation Prciice,
trip to examine e arnigation works of the Kandaha
and the Dehnand river vatley region.

The dotegates traveled i two aidl huses alony
the hard-topped road 1o Kondaharo M Masiiotn
and Dro Coren o USAITDL Pakiondan, were exiremeh
interested i the extensnve network of Lunzes th
could be seen from the rowd M Mastiolin ek ad
that 1t was probably the Bngest underronnd nnea-
tion systean. bt without sieel pripes, i the wonld,
He felt e
myestimation ot these works, o o had not already

sotitcone shoald make o thoroneh

heen done. We stopped ot Ghanse, the ancient airy of

Mahmood the Grear, Mushm seholn and congneron,
Many of the delegation visited his tombh.

The defegatesarrived i Kandaha st s poan The
acting governor of Kandulun wiected the defesates a
the Kandahur hotel, A Foee and exeetlent diner wis
served.

One Tranian defegate renaleed that, “coming
to this area s veny anteresting Gonn an educational
point of view " He ndicared that he had extensivels
studied Tranian history and that Tor meny centuries

this area was o pit ol Fuan,
SELPTLEMBER 23

At S delegates deft the Kandahar hotel for
the first field visit,

Visit to Kandahar Drain Manzel Bagh Spur
The Lind stnounding this dram could hardly be

cultivated. Water lever was 30 centimeters below the
surface. The drain wias constructed in two years, with

an approximate depthio of thiee to tow meters. We
stopped toexamine oo crossing which combined two
Juis tinigation canabs). Mechanical cquipiment was
tved ton bnld the Gy wineh s P31 Kilometers
]UH;,‘. Wosaw fields which ware tlooded 1o feach the
sl Nanda i deaey water T 700t SOU parts pe
mlhion salvo o ome tenees ot the et will aerease
to 3000 parts per onthon, We stappaed to evamime
the conflaence o the Kadalenr and Shorah Spar,
Fven to the anbamed evesthe salt problen s severe.
Woopased severdd smadl vinevards having vers poo
production hecause of saluiy, The section ot the
drnn that was buile calicr s being clogaed by
verebibion aind needs cleaming. We stopped o ook at
a i handsdng by the tras, T owas crooked
heciuse o properiy fines. Hope was expressed that
the drainy can be stiaphitened by gettmg armers to
cooperate. Thstorreallv the area wis rngated by the
Nariz system. The baron content was reported to he
[2 parts per millions 85 per cent sodbinnm in water, Mr,
Erean of Tuwikey remmled that the composition of
the ol iovers good berrer than v Tarhey and tin

with proper inaation the resnlts could be good.

GRAPL PALACT

A stop s made enroute to visit the grape dry-
ing operations. I the grape vinevards, aerated mud
butldings are used rordiving the grapes to make raisins,
The delegutes were imvited 1o visit the largest of these
batldimgs, called “The Grape Pulace [ tocated in the
middle of wvinesand thiee yews old. The grapes are
hung on torked vods extending rem one swall within
the brddimg. and it v exploned that they aae dried
i s manner to presesve then swhite o Tight green
appeatance. Were thes o be spresd out onoa flat
surface and dvieds anos done i other areas, e
intense sun ol the remon would cause them to tum
red. Very marrow apertires i the building permit air
to circulare but do not pennit sunlight to penetrate
the building.



Arghandab viver outlet drain trom Arghandab
irvigation project: Tt has o toncioot diameter pipe.
built to aceept TLo et bt wsoad vate s >0 e,

Potential wrased Gend o 200000 qeres, Raver s

only at Tood staee i eats i

South canal extension ot Zahie canal: Diver-
ston 00 ¢ passed chiech gate onoan tiout. Passed
[,.l mx'kl

svster, Some b e s area

drop sractune. mother vheel and drop
nundy truit, Pooy

iy agcultual practices

Lower Shamalon Neowarer, beaause ot o waile
disttibution probiein Phowomye canad and Lieral

svstem Ao Tras draraee prol-dens

hitake to Zohir Shah cinal trom Arghandab
river: Not o stabifized system some plices wre not
receiving water, while ather weas e waivtloped
Fndian delesate ashed whoowoes pavmy tor water and
nEantenanee costso A swer Governmeni. No stidies
have been done o mereased productiviny . Cropping
practices have ot changed. We exapnmed an e
adjucent to this canal, Sl in e e sixparaliel juis
inan arca 200 mieters wides This s a pat ot the old
trrigation svsienn, Mo Featham o Turkey erphusived
the waste in maintaining these ofd juis which run
parallel with the muin canal. Conversation explored
the water Taws of Atehanistan. When the project was
pranned. there was nodiscussion of the oblioooo0F
armers o contiibute financnlly toon bately the
government has telt toianead prossure and i running
inta the Iskanie behet that water s a God-given right,
Mio Clrk believes thar it watl be two generations
before any egnbation will be enacted even oo

limited form.

A fincheon was held at the Manzel Bagh Horel,
The tood was excellent. Mo Treakle o USDA s
extremely mterested mthe design ot the project. He
feels that there is o areat potential for the whole arei,
AC 30 ponsowe dett oo vise the KhargasreMorbarak
Mosque which reputedhy nolds the cloak ot the
Proplet Mobmned

We abo viated the tomb o Alimad Shah Babu
on the toud o Fashear Gale Bravelmy due wew we
could see oft to the south the Resstan des o, This s
a foose sorl desenr e posabiliny ot iegatmye the
aree near the hard-top road belore tuinmye oft the
Lash is smadh, bue Ny Clanh suggested that tabewells

possiblv could be used. T thas area we saw o Tew

Karizes, There is strong evidence that at some time,
perhaps cons ago.a climatic chiange took place here.
There as a lot of wood bured, suggesting that the
desert was at one tie covered watli forests, Vegeta-
tion in this region is now very sparse. The nomadic
peopie (Koochiny have not o ver anined bom then
notthern pasturesin great numbers for the winder, One
cannot hielp but be impressed by the liardiness ot the
few peaple who mhabit the wea which e not
arigated e the southern deserts o Atelanstan, The
watet winch comes Trom wells and arzes s scaree.
Agrrcultare as virtualyv impossibles Tleat iy mitense,
even i Septembers Yer the people surave. though

ans could Bardhy say they e

Bogher diversion dam and canal: Passed smull
power plant wlinch supplios clecticnny 1or Girisk,
[k and o tew other towos m the HEAVR Ouie a lot
af bullrushes v the canal. Nedber chemical nor
mechameal means hive been wed o0 clear them,
Focal prople cut some Tor weaving. Farming along
the canal of very poor quality, Possibly sanne roll.
the diversion dam was briefly looked at. Tt was very
hor and evervene wuas anxious for a2 cool drink. There
were oogroup of Pathuns fisking with shotgnns - a
new approach! Along the canaltavelng southwest to
Lash. there are nunny ancient raned structeres m the

area where the tiver manks used to be.,
SEPTIMBIR 20

Stopped at Bolikan Tivestoek farm which has
250 aumnalse mchidimg Brown Swiss (inmported).
Thorpakie, Setiwalls native breeds, Knorry, Sistany
and  Kandabo Farm started e 19550 Ariticiul
breeding wntoduced i 19690 Very short stop.
Stopped 1o look ot Bohlan reseineh fom (Pavanda
Mohammed hosted us) Testing cotton, wheat and
corn. Neohreeding program, Tested 20000 varicties:
pow using SO0 Maximum vielding wheat g FAQ
varictv, Fhe farmers preter whore whears A sield of
S000 pounds of wheat per acte s possiblel using
nitrogen and phosphares A test re conducted to
four vears betore reconmendations are nsde. They
like Mexipab o cream wheat. Cotton reseaich has not
Been sosuecesstuds Nospeaitie recomendations have
been de. afthough espenmentiong contines with
Delphoy nd €37 wineh ontproduce . Deiphos with
dovichd o S0 ponnds of T cotton per aere. Will
CORTINUC OXPCTMCan for tao mere vears belore
recommendations to farmers.
tahes onlv 1O

neakine
Pests: bollwvorm and aphids, €7

spediie
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days to grow. Plane 1t in April, attemwpting double
cropping with wheut, Delphus takes 130 davs: can't
double crop with wheat. Toggate 15 times, with 4
total ot 84 inches. When an Dloonm, imgate evens
week. Chiveoam sonls,

Corn s bemyg tested Tor five vears, Best tesults
have been had with Yellow Surectopper, Test 4 and
synthetic 20 thiee vareties that are seltpolliating.
Behind in tfertidizer experimentation an corn. No
recommendations been ades Doable crop conn and

wheat Yield ofvoins S0 hushels per e,

Corn et ares s ot a0 hvbid bue g
cembination o severad st A selection s nde
cacli yeur as to the best vanenes to be combined 1o
the next vewr's planting. Ferihzer o conn i the
sume as for whett aind thus conn and wheat ae

doable cropped.

Trneation o anvailable tor cleven months of he
vear, but must be done between the twennerh and
thirtieth day ot the planting for muaximum viekd. This
critical pertod i overseen by advisors to help thie

indovidual tarmers

The experment tarn sharves wheat and teitihee
with individuat taemers aind 0 has mereased the
nrogen mput rom fne to 2000 1 has abso diseovered
that nittogen and phosphorus can be added ar the
same tine, anstead of separatel waith no chiange

}‘in‘|(].

Mo bvrensive daniace sy~iem being bualt 1o
combat i serious salinity problem. Fow drains 100
metens apamt under construction, Comment This wae
reportedly the best land they had, but the drnms ane
PO vears Toees Water Jevel TS merens atter drange:
N.000 partper svdhon sahine content. The Tlelmad
nver dimns e ke e o and o question was
raised Dy e Bantan defegate as 10 pollution ot the
tver by dignaee water havor o lugh sait content. No
one e any countiy has the answer to such o problem.
Hois umiversal.

Extremely and area o and aroond Darweshan,
which s on the edpe of the Sesistan desert. Food s
difnends to petinee and vea are die i staples, Wate
i Danwestion sosate howeser becaee ab g deep well
dug by MO8 K vems anos A vonanoa] wnicultuge
school tormerty focared kb oo e Darnweshin,

Drarsseshio diversion dam visated.,

Danch was seivaed ar the Danweshian nunery,
a debichintul spots Atehan ties were spread ander o
conb grape arhor A shehi coolmye breese cetieshed us,

Visit te furme e Kharaba: e famer. Noog
Molwimmed. has 7> aere s daes ratanon aopping. He
Iy two o and one dauehter He and they e
dhterate Ths wcome s THOOG N per vear. This s
over and above what tie wes to nrontam et iond
fammly . Heosevded the foad ciolin vears oo feeched
the ol Prodaces pomeytanates - corn, cantots, wheat,
erapes and cottons When beosettded the band e
revenved one on 000 s tor s howses plus o plan,
plovgh and shovel However e tonot now pioen to
settlers, For the tase tinee vears no pvment iy
expected.aiter that fon 20 vews there s noomterest,
nod s there any pavment for water or tor upkeep of
followss Clus 1w 78

canal band v dieded o

acres, cliss 20 T aoress chise 3012 S deresi el 418
actes. Phe Lind ot beooccaped s 1Yo not, alte

two vears teeverts back tothe aovemment,

Returned o Fashy where delesares suw an ol
Pactory and a0 marble fetory, That evening Mr,
Barron American head of HAVE hosted o cocktail

party .
SEPTEMBLER 27

Retwrned to Kabul. Defegates stopped on the
way Tor sghtseemg and shoepping.

Excess water s down off miany farms by il
drum pipes whieh e consiructed by tops and
bottoms of ol dranes beme welded rogether and
stretched weress oo diech . withe sometimes o tlat mud
platform constincted on top o them for the use of

donkevs crossmy,
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FIELD TRIP PHOTOGRAPHS

Kandaluu Manzel Bashi Dan Note the cuspended cavert
It was o dong ride constructed of old ol barvels tor the i crossing

Ld duy dream near Kandahao Mong e Manzel Bach Tain

Zahir Sha Diversion D
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Fomb of Ahmad  Sha Baba
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An Afghan farmer and his corn in Shamalan

The alabaster plant at Lashkar Gah




