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have iniorm<1Li,rn on the extent. natur~ um! propertieo ot the wat~r resoLirces i!lld their 
utiiization for sustai11ahlc agncult11ral p1·oduction for l<.>od security f(ir the growing 
populi1Lio11 of the country. In India, mnny orgarnzation; have proved their excellence i~1 
colkction, interpr~tatiun Jnd utili7~lion ol- lho~e data 1n their rcspecti~e fields of 
op~ration, bul 'll Lhe ~ame time it ha., re~tricted their application in a holl~tic mode for 
development a> information arc rarely available at one .1ourcc, and the scattered way or 

data organization is a bottleneck 111 <lata accc>sibility. Thus, researchers, planners an<l 
dcvclop111cntal agencies have always foccd a tough lime to get data for planning at local 
and/or regional level, m bringing out the total perspective of the region in changing the 

social labnc ol"the people_ l"hc proposed pro_1ect has <;tr~nglhened the information system 
concepLualizcd by ICAR_ Other ilgencies, in pa11icubr, the planning portfOlio, are eagerly 
waiting for such a databa,e. This project aims at giving .111itable opportunity on 
multidi~ciplinary mode through enhanced I inkages mnong research insti!ute<; and other 
development agencies by pnividing fir~! hand inJOrmation on problems and potential in 
the production systen1s_ The information system will he inte11:.ively used with an ultin1ate 

aim of enhancing better quality or life of the fanning community and society at large. 
Nmional agricultural productio11 011 a .sustainable nature depends on the effic1t:11l 

use ofnat111 ~l rcsnurce5 in general and water in partic11lar with an acceptable technology 

managenit:nl under prevailing socio"econornic infrastructure. ln order to achieve an 

economically soond society and environmentally benign development and utilization 
of water resource> for crop production, it i; neces~ary that a con1prchensive information 

is developed to p1·ovidc >y5tcnrnlic and periodic information to the researchers, planners, 
policy maken. decision makers and deve!oprnental agencies. The diverse planning, 
rcseai·ch and development activities on the present and fi1turc use of water resources tOr 

c1·op production arid to increi1~e the area and area wise crop production, a strong database 
on wat~r r~sources and ~rop production µlay> il vital role. This pruject will help in the 
identification of technologically appropriate, economically viable, socially acceptable 

Jnd envi1·0111ne11ially 110n-degrading approach for a land w,e planning with appropriate 
use ot"water rcoources !"or to incr~a'e area mid <1rea wise crop production. Appl1cat1011 
of intOnnation technology ilrc Lyriically particularly cffCctivc in solving problems that 

rcquino s1g11i fican! t:aia pnK~\sing, and applicfltion.s in bytl1ology (/JA_ Engel d al). 
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Dcvclopn1cnt of Water resoun:~s 11nd Crup Database 

Above dalaba:;c lw:; bec11 developed i11 LvlS-1\t:Cl·:ss a"d tile" finally co11v~1tcd io((l 
ORACLE usrng l~ LJIJfl,JS tcch11ologic, liir olnr,.ge alJ(l 1m11nlena11ce nl" data. llat;i "'tn' 
C<Jikctcd t"nlm var1011.1 govcn1111c11\ nrg;il\ihiL\1011:; rdaled to wal~r resources. 
Normalinition is the procc~s of ort;im1/.111g and relirnng database table:; to provide 

a~curat<', u11ambiguouo results when the tables arc accessed. We bav~ followed 
normalization techniques and adopted .lrd 11ormali1atio11 (i1rrn for database dcvelop1nent. 

Er1tity-Relatio11ship tliagrmn of surface water databa5c is '>hown in fig. 2. !'lie overall 

logical structure ot"a database can be expressed graphically by an Entity-Relatio11silip 

i~e/w1ona! /Jmuhasc .'v/rim11~emen/ o/ Wale/' /!cso111< vs am/ C1op ](,[ 

diagrrnn (Henery F_ Ko 1th :md Abrnlrnm SilbeP;cilatz, 19') 1) Lntily-Relat1on>hip 1nodtl 
lws been onginatcd by Dr. Peter Chen. pr,1k~Slll" Df cornputer >CLCllCC at Lo11siana State 
University Within rclmional database, dam 1s generally '.toicd 1n 1wo di111en'iional table!._ 
(;uutaincd 'N1th1n the rnbks arc sets ol-ro,vs and colunins_ A ruw reprt:>erlt5 a record m 
the table, and \HIC or inure columns rcµre'.ent the detuil5 of that i-~cnrd /\ClD (Atom1Ctly. 
Cnns1,tcncy. [.1olation, Durability) i> ll',t:d to rcpre~e11t the four fi1ndamentnls ofdlectivc 
relational dalaba5c (Robert (i. f'1eeman and tvlark D. Bloon1bergJ_ /\.relational diltabase 
also de1nonstrntc5 the principles ol";Lructurcs, op~rations and intcgnly defined by Dr. 
E.F. Codd SQI Plus is a oeparate 01acle client s1tk tool. Interactive SQL and PL./Sf)L 
are two distinct pa1ts of SQl."l'lus. Interactive SQ!. is desLgncd to create, a~ccss and 
maniptilatc and main!ain data _,trudure5 lik~ tables, indexe~ etc_ and l'L/SQI. can be 

used to ~reate programs for validation and manipulation oflable data. (Ivan [layross). 
Surlacc wakr database contains information about major and minor irrigation schemes, 
Snrl'acc wmer database contains informations about canal'\, distrihuliirii:s, Jams, 

rescrvoir.1, tanks, 1·ivers, 11avigable length. river catchment area total sur!'ace wat~r 
available for irngation, utilization io irrigation and balance or surface water, irrigated 
iHl<l unirrigated area for different crops. Gruur.d water datab:~o;e contains information 

about dugwell, shallow tube well, <l~ep tubcwell, private and govt. tube well, 1rrigatc<l 
anti unirrigatc<l area for different crops. It also contains information about Lolal 

repknishible ground water. availability, utilization and halance of ground water which 
are dl5tnct wise or basm whc as per availability of data. Crop daLabase crn1ra1ns district 

wis~ information ahout crop area and crop production. 

Devc!upn1ent of Graphic User lnterf11ce (front end tools) 

Ciraphic Uoer Interface (Front end tool) has been developed in VioLml lia.1ic 6.0 for dala 

~ntry, modilication, dtle1·io11 and retrieval of"data. lt i.1 shown in the fig-l Also report:; 
can be gencrakd Lhrough this soliwarc. Access level and s~curity oi data io il>-'>llrcd 
through pas~word p10L~ction mechanism Thi> oofl:ware c;in he cu~tomized ,1cco1ding 

Fi~. I: (;,-;iphic liWI' fn[tcfote (fronl rntl IOol) ll'r (;, ouu<I W"tcr ]rt'igaliOll '.och<·m" 
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to changing needs of user For cxan1plc back-end (database) o:.:an be changed and also 
!On11 and reports can be ea~ily changed or added to the son ware. Back end developed in 
Acces~ 2000. Database is finally converted into Ontcle. 

The 'fools 1hat have been used 

f)atabase Toob: MS-Access, Oracle 8i 

CJlJI f)evclopn1ent Tools: Visual Studio 6 

Connectivity Tools: ODRC, ADO, DAO,OLFDB 

Editors: word, Notepad 

Other tools: ActiveX Controb, C()M/ocor-.-1 

11ig. 2: J<:,R Oiaf!;r:lm for Surface \Vah-r Database 
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E-R Diagrnm for S,rf,co Water Dat•b,,, 

Re/a/ional Databa.\e ;\Janagemenl u/ !Valer Resn11rn•s nnd Crop .. 36J 

RESULT .<\ND J)!S{:USSION 

Development of Water resources and crop database 

Sorllc useful results have been derived from tile: application of database as given 1n 
Fig. 3, Fig. 4 and Fig. 5. Thi~ database contains infonnation about total ground and 
surface 1valer available for irrigation. lltilizarion in irrigation, balance of water resources, 

Fi~. 3: Arca \Vise Crop Production of Winter Rice (2000-01) 

Application: 
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Fi~. 4: Ground \Valer Potential for Bih:1r 
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Fi~.::>: Crnund W~tcr Availability and Utilization in l'atna and its Surrounding Distdcts 
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domestic use of water, i1Tigated, unirrigated area for different crops. Thls database 
contains huge amount of water resources data and crop area and crop production data 
which arc useful for researchers, plannl:rs, policy makers, decision n1ukers, other end 

users etc. 
A (Jraphic u~er Interface (CjlJJ)/Fronl end tools is useful for data entry. data 

rnoditication, deletion. updation and 1·ctrieval or d<1ta. Any one can do above nicntioned 
work with the help or this GUI who have a little knowledge of con1puter sotl\vare and 
hardware. 

llistrrcl 

!'able I 
l."nd LJSC Cla\,ifi;ation a1ul l1TLJ!:a!ion Statistir' iu """" St:lfC<; ( ;.-nuiul 

W:itcr l'ot!'ntia! in Bihnr (111/ha,rn/y1·m') 
--------

H1dance of 1Jv"i/ohle J;l'01md 
_____ ,_,_.,_1cr for irng,,/um 

.V~I dn,jl 1!1'1') 

rt1 irl'lgaliu" 
------- ----- - g1011Jjd "'"'"-~ 

S1wa11 
Aurnngal>ad 
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------

(11}2(>67 

O ill'J 18 
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0.02982 

0.0421 
0.04063 
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0 0201 

0 02201 
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Re/a11ona/ Oaiabose .llu11ag~111er11 of Wn/er Ncs<'w-cc.1 and Crop 

IJ1s1rrc1 r1vmlable zround .Ne! dr(lj/ (use) 
lo(IJ('r jur 1rnga1w11 1n 1rnga/10n .,·-··--- -------

K1shallgallJ 0 07084 0 01619 
Klmgana (}_(l:J87 f) ()1577 

Katilrnr 0.07508 0 OJ 168 
Mulatl:1rpur ll 08485 0.04392 
MmJhtpura 0.04649 () 0205 
MaJhubmu 0 07985 ()_02J82 
Munger 0 09668 ll.02923 
Nalanda 0.1)5514 0.01947 
Nawada 0.04089 o_o 1764 
l'mna 0.08116 1)_1)438 

Purnea 0. 10238 0 02726 
Ruh tao () 18291 0.05295 
S1tmnarhi 0.05677 0 02886 
Samastipur 0.06919 0 03462 
Sawn 0.011695 () 02557 

Vai.1hal1 0,0538 0 02797 
-

CONCLUSION 

J(J) 

Balance of 
grou11dwu/e1· 

fJ.05-165 
{) 02293 

() 0434 
() 04093 

1)_1)26 

0.()5603 
0 06745 
I) 03567 

0.02325 

0.03735 
0.07512 
0.12996 
0.02791 

0 03457 
0 04 l.18 
0.02'i8J 

This database contains watt:r resource information of Bihar state such as surfacl: and 
ground water availability. its utilization in irrigation and balance. It al~o contains 
infiJ1111ation about total nurnbers and their capacity of canals, distributa1·ics. wi;lb, 
dug\vell, shallow tube\vell, deep tubewell, surface flow and surtace lift irrigation schenics, 
tnajor and rninor irrigation sche1ncs, irrigated <u1d unirrigatcd area for ditTerent crops 
This database abo contains infonnat1on about district wise crop area and production. 
This database has beetl developed in MS"ACCESS and thl:n converted in ()RAC! ,F 
Now it h available in ()RA.CLE. Graphic Usl:r Interrace has been developed n1 Visual 

Basic 6_0_ 
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