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Integrated Water Management for Waterlogged
Command Arcas

A. Upadbyaya, A. K. Singh & A K. Sikka”

Winteringuing in wont of the canal compmands Js increaring rapicly aud it &5 being conridered ar one of ibe piost sertonr
aansrainis 1o apricedtiral production. Urequent floods, flat sopmgraply or bowd shaped lands, obuirmsion in neatural
ilrctinige Rqpn, seepee fromr weder bades, sxvessive frvigation are some of the Inporiont redsony for \walermggrug f s
in ganal comemands, Tn arid ap regid-ared rogans, due fo 1ine dn prosed water falle anel salt, 1t anroadher the crah risd
wame, wberens iy bratid ragians de fo high roinfl! temparary water stagnation powiling i the fand sutface oses
frequenty fn mopioan periods Bosh the ttwations adwrsely affect erop yiedd Depending an extent ovd duration of
seebsnrfiece awetorionring or swface water stagtation swilabfe plans stratiies for suvface or swb-tuface drainage actiirer,
puaitipie wee and confinetive ase of water ai weil o other efficient anet effective meter pranagenient inservensivng shistd e
chalkeid ost o improve waler produsiivity in waterlgged avear. This paper pressars Me probienns of subsarface waisriageing
and strfece water stagnalion it wions paris of the coaniry with the belp of romre care siwdlies and ragresic possible
situlzgies ar weill as water saenenl technolog icajedd in canal o £ o awinimize the weterlineiag,

INTRODIUCTION

Whaler is 2 crucial input for augrmenting agriculmral producdon towards sustinabilily in agrienlmee,
Therefore, expansion of irrigation resource was given top priority in fve-year plaas leadiy 1o
creation of a camulanve ferfgation poteotial of 101 M ba by 19992000 out oF a ultioee potential
of 140 A ha, No other country has attached so muach attention 1o ietgaion development as Todia
in recent years. Irrigared apriculture has heen the udtiinate chotce o werease food prodiction. But
introdsierion of wagation s not withont problems, Water loss in conveyance and distibution Jus
been fovnd 1o be as hiph as 50-70 per cont and losses in watcrenorses alone are estitgated o boe
aliowl 200 per cent of water delivered ar canal outlet, fyrures fur grearer rhan what was atiginadly
covisaged Water losses at the farm are substantial depending upon the texure and orber 5ol

characteristics, irrigation method and cropping pactern cte Tadiserunomate frrigation in sevural
eommands had led to water logging and salinily problems. Tu most of the canal comeminuls, water
supply 15 supply-driven rather than demand-driven. [t has been repaoreed thar water :;up]:]‘y I
inadequate, wregulac, unpredictable and untimely, resulting 1o wide gap berween supaply aend denand
ol water Due w this eilher warer users doa’t pet adegiate quantiey of watenr at appropLate HIne or
they pet water mone than eheir gequaremend. Beoth the sttualions of water suncity or water alnadance
creale adverse impact on agriculmeal production,

Our conntry s hlessed with fairly deh rainwater resource (about 115 am per annutay, bt
agricultural producriviry of ralnfed arcas conrinues 1o be low and unstable. Management of tbvearer
asstmes sipnificance, bothoin fow as well as high tindall aceas, for preventing min-luluced dupradation
and enhancing on-site and oft-site agteokeral productiviey.
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Urder the sitnation of declining per capita water availability and quality depradation, waret
management assumes a great impottance. Researchers are trying to answer quustions like: Flow to
irtigate? When to irrigate? [ow much to irgate? and How to improve the water use efficieney so
that with Smited warer resources more area can be hrought under irrigation and achieve sustainable
production. This ueeds sutficient artention to be paid w adopt the cost effective and efficient water
management practices/ sechnologies suiting to soil erop-climate-soctoeconomic status of the study
aren. Ln this paper, an attemypt has been made to highlight some case stdies and experience gained
after implementation ol water management interventons in canal commands in order tu uiilize
walerlogzed canal cominands mote cfficiently and productively.

Erevelopment of waterlogging penernlly takes place duc to narmral as well as artificial conditions
crused by rtigation and drainage works gesuldng in rise in water table, Singh {1998} reported that
the pute of rise of water table in various irrigation cotmmands of the country vares from 0.26 m to
1.2 ru per annum. Combinalion of 1l these situations, in turn has resulted 8.33 M ha of land in the
country ns waterlogged and 246 Mha land o be under inadequate drainage in irrigation commands.
Out of 5.5 M ba of saline kd, 3.06 M ha is estimated to be alfecred duc to bedgation related
problems, 'Thus, the total affected land azea is 14.03 M ha under waterlogying and salinity, of which
5.52 M ha is affected by irtipation related problems and inadequate drainage.

The time gap between project construction and first large scale appearance of waterlogging
and salinity varies from project to project. Jingh (1998) reparted thar in Rajasthan Agrieultural
Prainape Project {india] Arst large scale salinity und waterlogging appeared with in the
period of less than 30 years whercas in south west Punjal praject it appeared after around
50 i Tlhyears. So it is nocessary to unders tand the process of waterlogging and salinity developinent.

Waterlogging

Warerloggiag occurs, whesn the total quantity of waer mtroduced jnto the soil from Various JouLces

exoueds the toral quantty disposed o ff chrough aatural deainage process, plus the quantity used by

crops Lo mect thetr physialogicat needs. Ty may be: in the form of,

(i Surface ponding Le. water standing at the soit suaface o prolanged periods due to nafequare
surface drainage and

A Rise iy water fables and semining i the roat zane for prolonged persiods due 1o inadeguate
subsurfuee deainage,

A spectal commitiee of the Cuntral Toard of Trrigadan and Power vxpluins Waterlogaeing as,

L careed Fv atied B e sviteriseeedd swben dbe wader fable e fo ar enciend thett the st prorer fat e rod o of o crap e

satnriited, rosudting £ ventriesion of the worsmal sircubition af @, deesine i the feved of wcrgen and Sncreare fu the kel of

gt dimeinds ™

The Mool Commisston oo Agriculinee deflines satedugong as,
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Clanduvi and Vasquez (1997) states that waterlogginy is not an inevitable result of irrigation, bt

s wiater i the rond Tons dite fn high water table vestricting She warawid arriion af the graps ruals”

ir s due ra excessive Input of water ko systems that have finire naracal drainage capacities. The
soutces of wvecess water nclude scepage from nnlined canals and oo fanm distributon syscems,
dep peteolation from icrigation ficlds and raiafall

The excess waler 19 ehe oot zone affects the crop production in several ways.
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{ Deficient acration in the roat zone preveats growth of soil microorganisms that help
inn the development of plants.
2. Some plant Jisease and parasites are ¢ocouraged in humid environment.

3, High water table limits root penciration.

Sail structure is adversely affected duc to prolonged samration.

5. Salts, if preseot in the soil or ground water, tend (o couccniate in the root zone or at
the soil sutface.

6. Bvaporation from wet soil lowers soil tempotatire, which in murn affects the seed cmergenc

and plant growth.

Excess maistute in the Geld hinders tmely farm operaions for the next crop.

=1

T check the acgarive impact oo sustanable cmp praducrion in an area the approach should
be to maintain water fable within the safe limit so that ie shonld not affect the soil air water bulance
of toot rone. Most of the norms for o safe level of warer table sugpest for restricting the water
table 2 o below the ground level. Wherever rise in the water table exceeds 1 per annmm, the area
should he considered potentially sensitive, However, even a lesser mapnitude of rise per year may
be considered critical depending upon local conditons. The harmiful depih of water table considered
as frem { m for rice to about 1.5 m for otber erops. To control the warer cable within safer bmir one
chould he aware of its causes. Some of the main causes for develapment of waterlogging ace pory
natural drainage, existeace of hard pan below the sol suriace, submergence due to floods, deep
percalation frot rainfall and bydraulic pressure from saturated aceas focated at higher clevasions,
practice of high forensity irsigated agriculture without any consideration of soil and sub s0il
comdifions, excessive enckosing of irrigaced fields with embankments, choking up and blocking duc
to obstructon and poar maitenance of natural drainage. [n order o get acyurinted with the
canses and stams of watetlogging, « bdef eview of various case studies and some cxpericoces are

prescated betow Lefors stggesting appropriate measures o control wateringged sionabians.
CASE STUDILES-REVIEW AND UEXPERIENCES

Ukai-Kakrapar Command

Crupla and Tyagl (1996) seported that the exigting drunage systems in the Lkal-Flalkeapar coumnand

of Gujural are inadequate and deficicar to dispese off the runoff due o tupography and
excesyive wead prowth. Other Factors contrilnsing to the development o fwalerlogyging are: vac
seupage/ leakage from unlined canals, madequate kaowledge af irigated farining unony the Larners,
Il of institional support i extending the knowdedge and use of yoscieanGe methods of iredganion.
abuey

Tis hag fed fo sizable atea experiencing warer table within 3 m, while part of these wmas are

expericneing proind water table within 1.5 o1 A drainage plan (Sucface dranage and modoroization
of the project) witl a view 10 tnininize gnanticy of water used for ireipation pur unit aren aond o
increase water use efficiency wene implenented with following ko stepes,

v Creation of artificial searcity ol irrigation water,

< lreigation for arcas situted at the Iigher levels by a bigh level canal.

+  Restgeuon of the ar

25 under high water intake crops.
+ Adoplion of Parricipatory approaches.

+  lmplementation of drainage plans.
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South-west Punjab
experiencing dse 1y water table at the rate of 3% cm { et

were rainfed and desurt conditions prcvqiled
= started after introducton of canal
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. feducing trrigation Lo € later growth stages as to usc
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+ Decreasing allocacion/supply of canal water to these areas @
e

Canal Command of Yemi-arid Region (Flaryana State}

Ti this state the canal wrigated are is undetlain by saline anuilers in deepe
1?2 m below ground surface.

water tably rises withiv
ccons raindall years, whereas the £l
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rioit has decreased.
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Malhi Ripht Bank Canal Command, Gojarat
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Water management technologies communicated by TCAR Research Complex for Hastern

Region, Patnu and adopted in the canal command
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farmers in the canal cotnmmand are:
(i) Installation of low cost wooden gates oo outlets of distibutary for better control on walet
Jud s efficient urilization.

6y Rassing lLund height {from 7.5-15 cin vo 25-30 o) apcand rice Lelds to conseve ralmwaler i

their fields and reduging pressure o8 canal.
¢ of rice nansplintog dime by 15-30 days hy raising nursery i the last week of

{iiiy dvancemen
iddle of June and transplantiay the crop berween the fast week of June and

May to the m

middle of July

Multiple nses of water, which his heen adopied by the SHGs and farmexs of the projecl area

nder four siceations ie (i) Pen cultuze For fish culiivation in waterlogged areas, (i) Wice-fish

tiom in seasonally watedogrel areas, {i) Rice-fish culdeation iengated aruas, amd (1v)
iy helped the SFIGS wild

g has also develuper.

(i}

culriva
fish collivagion in Jocal depressions / pits. This rechnotogy has not on
farmers in Lnproving theit income and livelthood but their understandin
fv] Oneof the recent water application devices devetoped at LCAR Research Complex for Eastern
Region, Pawa is Low Baocrgy Watet ;\pljlicuﬁl_m (LLENA) dewice, \_vhich pperates at 0.4 kp/em2
e, [t can e used for rrigating rice, wheat and other close growing Crops. The developredl
ph waser and nutrienl-use

[t

dovice has resuled in reduced overall cnergy oo wirements and hi
¥ ored

cificiency of the systetn a3 compatal ather pressurizcd irriation systems.

(vi) Lera dllage ot wheat esiablishroent as it saves 25 to 30 Ve of water in fitst lrtgaron as rawmpared

11 conventional method of wheal sowing, 1t also saves fime, encrpy and money.

oo arens cquipped with iemgalon Facilities,

palt

(it} Boro-tice i waeeslo

CONGLUSIONS
There is 4 need o adops an ineegraced approsch [0 ol waler telated profilems i waierloged
canal commands, Diffrrent case sruliey presentud above may D hetpiu) in realiciag the prablen

uadd f'{L‘.vcloping ﬂppmpriaic bt nuanageien p]’,m.\';" srral

yo Loy {)VC]_":(J['UC \.V‘(LL'[_',rlUggillg.
a5 cann he mude nare L)]Z(J{l\ll‘.l’i\u‘l: aned prc:ﬁrﬂb,L. llrm"iclcd meed Tased and cost

Warctlopped are
are adupred o participaenty mode. Certain key

elfeotive watet ranagement iy ervennies
are: (1) deasuge planning should be a prcrc.quisitc:

Sreps ro Malipe watetlogped porrumand ameas
[ waler tesource developtoent plans, () nuforad drainuge ways should

and an inregral pact o
(i) main Liranches of surface tcrigation

aot be disturbed ar e cost of waisr resaQureLs
for lining, (iv) the cartying capucity ot historical or existing natural

comrpatchs may be theught
oved and maintained to provide adequat surface drainage 1o the ared

agnatlorn, ) provision of pew cross draieage
Nowing Ve free fiow of waret from canal

drainage ways nwt bie fmpe
aned minjrmize the depth and dutation of warer st

strunlures and nainlenance af existing structure for a

comund underneath the canals/ channels, roads, crabankmunts, ratlways tracks et should e

imvaele (wd) arens falling hetwren two dstributaries must Iy taken intn aCCOunt as one unit in deainage
planaing, (v conjunative use plaus should be developed for Datanced udlization of surface wid

. fretepraled Waler 1 i
. ; -[| __'ff‘!"‘"! Waler -'H"m-’{I,’L‘—W":'NfJf)!‘ WHIE)’."OQ{)JM Carpmmarnd svoas 18
RLIC A s 5 = 187

Ty p _ i ii j i
g wnd water i an wred, (V!.l) IIlU]UIJll: UELE (Jf walet Lo i]’I]] land 1 v
are JTee Land and weter p vl
K [ produciey of
J

- .

waterlogped arca shoukl be promaoted and (1x) farmers’ R

—Far . “ e WAL IA L Thts e el .

oa-farm development works must be cunsidered ! pation and teedback in planiug and
ool i
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