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Sustainable Agricultural Development in Bihar 

K. D. SIN(ill, A. R. KllAN AND A. K. Sll-..l-..A* 

Introduction 

Sustainable development has been defined variously. 
I I is generally considered, as a development that meets the 
needs of the present without compromising the ability of 
future generat ions to meet their own needs. It ascribes to a 
development, whi ch is environmentally non-degrading, 
t..:cl111ically appropriate, econornica lly viable and socially 
acceptable. Sustainabl e deve lorment has been widely 
accepted as a concept that must be central for fut11re hum an 
i:ndeavours. As ev ident from the above defi nition, this 
concept emhodies two basic functions : 

(i) Economic Development, and 

(i i) Ecological Sustainability. 

llolh notions must be dealt with posit ively for any 
~ust11inable development to happen. Unfortunately, some 
environmentalists tend to focus on eco logical issues and 
ignore those related to economic development and the same 
may be true for vice-versa. Any agricultural devc::lorrnent 
rroject/programme is truly a sustainable one that continues 
to operate successfu lly even after withdrawfll monetary 
and or technical support to the programmi: with out 
d..:grading the enviroitment. As the problem of agriculture 
development is in-situ and man made, the pt'ople of the 
region hold the key for its effec ti ve management. 

The participation of local community is "sin qua 
11011 ", since the different works/activit ies implemented on 
private and common lands have to be sustained by the 
owner of the land in addition to maintaining collectively 
the work s of common nature on commo n propert y 
resources such as water bodies. forests. grass land, etc. 

This emphasizes the significance of community 
participation for sustainability in agricultural development 

·rrogrammcs. We have to look for active people p<trticiration 
ra ther than the participation being only passive. 

Better participation can be ensured at the later stages 
of the pre-gramme only by identifying and designing t!1e 
programme, whi ch is acceptable to the people and is 
..:nv ironmentally benign. Involving a large number of 
farmers both male and female fonn the outset of the planning 
and development of agr icultura l projects coupkd wilh 
substan tial training ensures large-scale adopt ion . 

What is Hequircd for Sustainability? 

• 

* 

* 

* 

* 

* 

Peorle's participation right from pre-planning stag..: . 

Community crnpowerment including integration of 
women in project activi ties. 

Local level people's institution. 

Capacity building of the institution and it s acturs. 

Resource generation or capita l for sustenanC('. 

Belief of deriving tangible bene lits fo rm devdopmcnt 
of l'PRs & Cl'Rs. 

Linkages with credit and input in st itut ions and 
tech n ica lisc; ic1iT1 tic' support organizat ions. 

Su itable withdrawn! strategy. 

All these \\·ould mean integration of Social Resource 
Management with Natural Resource Management 
for ach ieving sustainable results given emphns is to 
protection/conservation, rroduc: t ion mcasun:s and 
social and livelihood support ac tiv iti es. 

Role ofproje<:t and institut ionnl pnrtners . 

Philosophically and logically speaking sustainabk 
d..:vclopment may require shift towards th..: foll owing: 

Stockholdt:rs ~ Stakeholders 

• fu nctional ~ Integrated 

* Short Term ~ Long Tenn 

• Reactive ~ Proactive 

* Units - 4 Clusters ~ Systems 

* r. ffic iency ~ Equiwble 

• Cooperation as Development 

Scientific research capacity to holding comnHmity 
par1ic ipation and technology transfer cnn play a pivotal 
role in bringing about this synergism. Ch:rnges can be made 
that will simultaneously incrense food prod uc:tion and 
enhance environmental qual ity. In the next J O y..:ars . 
developing countries must greatly increase their food 
rrnduction but they rnust do it different ly th at hns been 
the case in tlu.: past. India's pnpulation w nt in u..:s to rise 
with a growth rate o f over two per cent per annum and 11 i II 

• rrincipal Scicn lisl (Agronomy); Principal Scientisl (Sci il l'h)>IC>) and Diicct.ir. !CAR Rcscard1 Co111pln li>r Fa,tcm l {q~i1111 \\'al111i (."a111ptb . 
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like ly reach to about 1.6 billion towards the m idd le of next 
century. Our ab ili ty to meet the food, feed, fi bre, fu el wood 
and other basic needs of the g row ing population is a key 
issue to be addressed when discussing the susta inability 
o f our produc tion systems. 

In the past, our efforts to achieve self-suffic iency in 
food grains product ions resu.lted in the required gains from 

· both th e expansion in area under cultivat ion and th rough 
inc reased productivity. S ig nifi cant in.creases in 
productiv ity. however, were confined to relative ly,•well ­
endowed areas, i.e., regions which had very few s_oil or 
cl imate related constraints, and where irrigation faci lit.ies 
were either ava ilable or could be created easily. With the 
availability in mid-sixties, o f high y ie lding, dwarf, ferti lizer 
responsive cultivars, particularly, of rice and wheat, the 
main strategy was to realize the.cultivars potential through 
increased use of chemical ferti lizers and p lant protection 
chemicals. 

Mount ing pressure on the natural resources due to 
increasing human and livestock population is responsible 
for greatly acce lerated degradation of soil resources. 
Defo restati on, overgrazing by liv estock on private, 
community and State owned lands, and excessive fuel wood 
extrac tion, the primary cause of degradation, have led to 
substantia l areas of deg raded land in v irtually every 
wate rshed throughout Ind ia. A continued neglect of these 
is a serious threat to the productivi ty. of adjacent arable 
lands. 

Historica lly, the eas·tem region including ~ihar was 
the most prosperous agricultural tract of the country, and 
its agriculture maintained a lead over other regions. During 
triennium-ending 1950-5 1, the Yield o f the eastern regior 
was 644 kg/ha as against 390 kg/ha foi;..w~item reg ion) 554 
kg/ha for southe rn region and 608 kg/ha for ~.oJ1~ern 
reg ion. However, the introduction of input responsi\'~ 1oew 
agricultura l technology saw its gradual declin~ as;th~ '.rjew 
input based technology was not compatible to its ~e~o~rce 

base and sufficient investment on infrastructure ':<ere n ot 
made to improve the compatibil ity and green re

1
yolution 

bypassed this region. Consequently, the yield of,fice; the 
most p redominant crop of the region (about 2 1 million ha), 
is now lower than the nationa l average in a lmost, all . the 
States of eastern region except West Bengal. For example, 
the average rice productivity during 1994-95 in Bihar and 
Orissa was on ly 1,305 and 1,426 kg/ha, respectively, as 
compared to the nationaf average y ie ld of 1,92 1 kg/ha. 
Simila rly, the average y ield o f o ilseeds in easte rn region 
(730 kg/ha) is lo wer than the nati onal average y ie ld 
(848 kg/ha). 

TI1e public expend iture per agricultural work which 
inc ludes expenditure on agriculture and all ied serv ices, 
irrigation and fl ood control, and run electrification for the 
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period ( 1969-1985) for West Bengal. Bihar and Orissa was 
Rs. 1,742 compared to Rs. 2,508 for western regfon, Rs. 1,856 
for southern region, and Rs. 5, I 06 for northern region. Thus, 
the compatibility between these two could never be bridged 
and the green revolution bypassed the eastern reg ion. 

Bihar has specific advantages as well as handicaps. 
Endowed with fertile alluvial soil, enormo us surface and 
ground water resources, congenial cl imate, a large labour 
force, and also numeric special ffatur~s that con fer 
comparative advantage: the region has a ri'ch production 
reso.11rce b~se fqr intensi~e and diversified Ufriculture. It is 
pa~licularAy k~~)\yn ' for producing fru it.? like· litchi an d 
'makhan~jbcsidd ma~go, jackfruits, jamu~, e~c. and for 
special vegeta9les and spices like pointed go!; rd! capsicum 

and tµni:tcl-ic, e~~· Perennial and seasona\ : wqter bod ies 
aboupd .i.~ this : _tegio~ that provide a · grtat ;.scope for 

develpp)'1~~t o.f fishe~. Tpe untapped·pote,~tial. ingrained 
in th~se ~~~ci~~d adv~~tages need to h~rtlfss~d. · . 

for .the o·v~tall develop~1ent of the niral masses in 
Bihar, it is ~ssential to develop other vocatidns like animal . , I 
h usbandry, poultry, bye-keeping, anq m ushroom 
cultivatjon~, apart from agr.iculture, as there i~ large number 
of landless labourers in the Bihar. As per 1995-96 census 
Oihar produced, only 5 per cent of milk, 5 per. cent of egg, 
and 3 per cent of.wool in the country, which is quite low for 
the la~ge State h.aving geographical area of?~.163 sq. km. 
The law ·milk productivity may be attributc;d to the poor 
breed~ and prev~lence of common cattle diseises like blood 
protp~oan, :parasites, mastitis, sterility, and i ~kin disease, 
etc. , 'the c~~~iti<?n,of milch.animals. Thus, thllfe i~.a need to 

educ~te ih; far,1~er~, t~ <;>~er~o~e the~~ ~P:rnptems by 
adop~~g MbroV\o technology related to brdttiutg of good 

l ives.~ .. ckfj}rf p~ feeqi ' j h~. a,I,~ care a~d .n1 '~~~~. ment. 
r b" .1 ... ~lt" ,; irit h ~1 ~ ... ,,~r.\ ,1t11c, 

our £~~Ji:i . s.e~p::~! ~le#li~i~c~J~~~ 'ri~~~:~~~~ 
and 'i~eg1~ d,~ ·, ~r~I '. ~~·~u~9j~~n~gd~~~ !~(l1\owi1~g a 
partiff1pat~~ a r;~a~1. 7; e~~i ~Pl~~~~e~ ')l~!>~, FOns1der 
tbe s0ci9J.~pn 

1"lc fe lit ,eff 'P, jhe f.arn~~ 'J ,~}'stem s in 
di f(~1ht ~-~\ogi.¢ I zo~e,s~~d ilie Pbf~jf) it ies and 
l imj~tio~~'.~r t!ip~at~r;t r~sou~c~g, 1lfhe ·~~f' approaches 
also '.1)1.ust .~QfUr~~. mo~e1 1\olis.ti.e:s~stell)-b~s4iJ yj~w of the 
prob~~m~ .~"isYHPg 11r¥ewap0~ of .~ons~h"pon and 
producti9n ·~tratcgies. Goals of sustainability wi ll requ ire 
that techno'Jogies are generated knd promoted w ith fu ll 

in volvement of the people. 

· Cropping Systems Management under Different Agro­
ecological Situation 

The climate of the region is sub-tropical, hot and 
hum id. The B iha r plains are richly endowed with two basic 
nn tu ra l resources- lands and water, and a re most fertile 
pla ins of the country. Rainfalhvar.ies from I J I 0 mm and rt<lli.1ii 

., :. ·~il!\l ""'"'..,.·" ~ 1~iH :•·1~•h111 Q&l,i\' 'lliW'Yl~-l'·,t1'iit· "1 

I' 
.. Aw icultw:al.Situation -in India 



t 

A :-~ 
;; 
i.1· ., . 
( " 

" 
! ~ ... ·, 

1.·(; 
'' t . 

't, 
i ! ~ ;~/. 

•,~I 

1,400 mni m south IJihar (allu\'7ial plain zone) north eastern 
plain zont:, respect ive ly. Even though the region has rich 
rain, surface and ground water resources, they are grossly 
underut ilized, with the large propor1ion of the cult ivated 
area does not receive any irrigation water, and the farn;iers 
depend on th e vagari es of th e monsoon f'or crop 
production. During 1992-93, only 43 per cent of the net 

cultivated area in Bihar was irrigated as compared to 95 per 
cent ~rea irrigated in Punjab. Owning to poor utilization of 
water resources, the cropping intensity. in Bihar is low, 
consequently, large tracts of cult ivate land during rabi 
season, a re latively disease free season endowed w ith 
plenty of sunshine remains fa llow. As si~able part of the 
cu ltivated arc~ 'in Bihar do not have provislpn for assµred 
irrigation, therefore, even short spell drtiq~ht, ~~versj: ly 
affects the stability of agricultural proquf;tioq, ' ther~by 

I . • . . . 

resulting iri low productivity. Its overall, t.~~c.t# th1't the 

agricultural d:~elopment is ~uch .below i~_pot_~p.tia~ ;)~ith -
the result, ~eretrlp loyment m agnc~l ture'.~boij ~." hm~ted 
and a large proport ion of the populatton st'Mtematns below 

the poverty, li~e and suffers from m~lnutrlti.on . ·:: . • · 
11 I ~ ff . f, ! ~ S:~· . 

The ,uniqueness of the ecologica~ ~nd the socio­
economic environment of Bihar merit specr,d efforts towards 
generation of technologies relevant to the _prey.ailing bio­
physical and socio-economic environmeni by taking stock 
of dominant problems, resources and needs of the region . 
It would require broad-based institutional framework to 
address diverse issues re lated to land and water resources 
managem e~t, c ro p hu sbandry; crop ,_jmprovemen t, 
hort icultu re, fi shery, livestock and pou lt.~. farm m~c~ine 
deve lo pnien t; agro-process in g \and s~.Ci<?,t~rono_m ic 
parad igms' ih holistic manner. i. ;. '1\~d~' ':t! :J. 

Sustaina~); ~r~pping System~ ;n\~.irr~r~~ t ~f~sy~t~ms 
~.: l ~ J ' I L j ~'ii .. ~l U . H Eve.n ;tH~rngh the region is ~e~oyrc~ , h ~~ suf:p9rts 

several <\8rWultural . productionp ~y~f . s1:,.1ft h~, low 
agricultur'f~ p(pductiv1ty. The State,ofB •hW(~ af~,tf 1 1~6-97 
agricu ltufu) .ijtat istics, possessed abqut i7t~ P1Lt!enj l9f the 
total cult!va~d area o f the coun)rY byt~prq~-' ,f e: t ~bout 
7. I per c~\1t (! 4. 13 m tonne~) of t{le 1tot,~!~oo~ :~r_ a 1 ~s. The 
average yielq offoodgrains m the Sqne "1fis 1 ·,~60 kg/ha as 
against nfj tional average of 1,60 I !'g_ lha'.1 '.A.m~" r !h~ food-

, 'rt · • :Jl · , L • 
grains, rice i~ the major crop occupying~lm :. ·the-'whole 
area during ~iari f; the 0th.er important ~rop be)ng wheat in 
rahi. Are~ un't:ter rice and wheat in Bihar W.as 5;01 m. ha and 
2.13 m ha, r~pectively. The yie ld of rice in Bihar wl}s 14.27 
q/ha as against national average o f 18.8 q/ra. Sih1 i l~rly, the 
yie ld of wheat was 2 1.68 q/ha as against thi; natjonal average 
of26.7 I q/h11. Area under pulses has shown a 'decline from 
1.2 m ha to 0.97 m ha ( 17 .2 per cent). However, the yie ld of 
pu lses has increased by 7 per cent and .has re~ched a level 
o f 8.3 q/ha qs against nat ional average o~6 q;11a. Bihar has 
cons ide rable area under rice-fallows1 wh tch could be 

I• I. (' · 
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resources are developed for irrigation. 

The sub-hum id ecosystem ofBihar is predominated 
w ith the cropping systems o f rice-wheat, r ice-wheat­
sugarcane, rice-gram, rice- lentil and rice-mustard in low 
lands, while in the uplands; maize-wheat, pulse-wheat and 
sorghum-potato-fodder are the promising ones both for 

· rainfed and irrigated conditions. f{ice-wheat is a dominant 
production system in the Indo-G angetic Plain, but then, 
the research issues are on sustaining its producti vity at 
high leve l, which wo uld require balanced nutr ient 
application and improved crop and water management 
practices. To maximize the output of the system, more 
intensive on-farm analysis in production constraints an·d 
development of suitable farm technology are necessary. 

In the humid-ecosystem, jute-rice-rice is a dominant 
:system. Amongst the emerging cropping ~ystems, .green 
manure-rice-wheat has been quite promising. In add ition 
to this, several cropping systems like rice-rice, j ute-rice 
and rice-rice-oat (rodrler) have come up in the low lands. In 
the uplands, maize-green gram/black gram-rapeseed and 
moong bean-rapeseed have been the established. Though 
rice-rice system is an important production system, the 
productivity is low. Hence, the research issues should be 
on water and nutrient management and good physical 
cond ition of the soil to enhance the productivity. 

Efficient Natural Resource Management 

India is endowed with a rich and vast diversity of 
natural resources, particularly soi l, water, weather, 
mult ipurpose trees and agro-biodiversity. In order to realize 
the potential of productions systems o n a sustained basis, 
efficient management the potential of production systems 
on a sustained basis, effi~ient management of the resources 
is very crucial. With the advent o f high yielding crop 
varieties, augmentation ofirrigation facili ty, increased use 
of fertilizers, adoption of improved agronom ic prac tices, 
concerted efforts ofresearches, planners, government, and 
above all of farming community, green revolution was 
brought about in the mid I 960's. This led to a quantum 
jump in food grain production form 51 Mt in 1950-5 1 to a 
record figure of 203 Mt in 2001 -02 . This i mpres~ive 

achievement has pulled the country out of the " ship to 
mouth stage" and has led it to self-sufficiency. With 
adoption of intensive agr.iculturc to meet the varied growing 
demands for fuel, fibre, feed, fertil izer and other products 
in the recent years, the natural resources are, however, put 
u'nder intense strain result ing in fast degradation and 
lowering of their product ion efficiency. 

The demograph ic pressure is rapidly mo unting on 
the natural resources. The present popu lat ion of more than 
one b illion, according for about 18 per cent o f the world 's 
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population supµorted on ly on 2 .4 per cent land area, is 
estimated to become I .4 billion by 2025 and I. 7 billion by 

2050 AD, needing annua lly about 380 Mt and 480.Mt food­
gra ins, respective ly. This scenario alongwith the increasing 
industrializat ion and urbanization will place tremendous 
stra in on the shirn king resources. 

Amo ng the natural resources, soil is a finite, non­
e lastic and non- renewable asset. The dwindling p er capita 
availability ofl and that decreased from 0..5 ha in I 950-5 1 to 
0. I 5 ha in 1999-2000 because of population escalation, is 
I ikefy to reduce further to 0.08 ha in 2020 AD. Approximately 
80 per cent o f the to ta l fam1 holdings fall in the category of 
small and marginal w ith an averag e hold ing of less than 

one ha. Research findings have .am ply shown 3 to 4 times 
product ivity potent ial of land even w ith the currently 
<1 vai lable technologies. Thus, land if properly managed 

shall not b e a serio us constraint to feed the populat ion. 

Inclusion of short-duration legumes suclr as green 
gram/black gram or green manure inc reases the cropping 
intensity. Application of only N-P-K is not adequate to 

susta in the h igh product iv ity o f rice-w heat system . 
Deficiency of primary and secondary nutrients is the primary 
ca\1se of y ie ld decl inc. 13alanced application o f secondary 
a nd micronu trients is. essentia l for susta ining high 
productiv ity of rice-wheat system. 

Efficient W a tershed Management: an O verview 

Land and water go together and the ir developme nt 
cannot be cons idered independent o f each o the r for 
s u stainab ili ty of rainfed areas. Conservatio n an d 

ma nage ment of ra in wate r h o ld . k ey for su s ta inab le 
agricu lture in rainfed areas . It has a lso been amply 
demo nstrated in India and e lsewhere that it is impossible 
to envisage o r implement susta inable solutions for land 

and water resource development and aiaoogement without 
ac tive and fu ll parti cipado n of loca l comm u nity . 
Deve lopment of land and wat1~r together with susta inable 
product ion system when confioned to small natural drainage 
unit such as watershed leads to sustainable d evelopment. · 
Watershed Management (W~SM) has, therefore, emerged 

as a new parad igm for pl anning, d eve lopment and 
management of land , water bio mass resources with a focus 
on soc ia l and inst ituti ona.I aspects from b io-phys ica l 
nspects fo llowing a partic ipato ry " bottom-up" approach. 

Sustainable production depends considerably upon 
proper development, conservat ion, management and use 
o f wa ters hed reso urces at .micro- leve l. Wate rsh ed 
manageme nt becom1~s in crea~; ingly im portant as a system 
approach to improve li ve lihood of people wh ile conserving 
and regenerating the ir natura l resources . The ro le and 
importance of corn munity pnrtic ipation in e nsuring the 
success and susta in ab il ity of wate rshed management rs 
now widely ncccp ted. 
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. ·., Wntcirsijtj> a hydrological unit of an i .. ea draining to 

. • lL ], l1~ , . . ' , t1· ' . 
a cormw,outl~! poi~t .. is !ecogni~ed as 'f, ~4~al unit .for 
planning 1and_d eye lopment o f land, water and, vegetation 

resourc~.' 'wa}' e~shed concept has been u~d extensively 
•I , i <t ,. 

because for importance. of water balances in the study of 
ecosystems. W~tershed a lso allows accurate mCflSUrements 

and monitorirt.~ of ~omponents of w~t~J", ~alance on 
hy drologib c )(de, sediment, energy, heat,' carbon and 

nutrients bal~~~s in ;a· water~hed ecosy~,tk~. This can 

provide ~1n,e1~t~ of,rponitoring stations o~ ~ifs within a 
basin irt ~rest~:J.onn 9r.otherwise to track ~p~~ the status 
of pdlll!t~l ' tsat:. i:ljffer,dni points. 

1
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1n1v 1 ·I I 
TilllJge~,~Jnd ft. nd Management fo r,~Su.sta~na hie 

A~riculture.14' ' . •H .i11 
t! .. I!~ l r, . J , .~ 

Res.~arcli ~eeds' for assembling knowledge about 
existing

1
Hllage; practices in various part~' b f the humid 

tropifs, ! $};nth~~,izing , this knowledge in~o , ~nd expe rt 
system, apd usijlg the climatic data base in cdrnputer models 
to assess t}te lon:g-tenn risk of a g iven tillage 

1
system on 

crop and soil susta inability. 

Tillage refers to the manipulation of soil by an 
implement powered by humans, an imals or machines. 
During tillage, soil is fract\Jred and sometimes turned ovet 
leading tornugh surface conditions. The purpose of tillage 
is to prepare a 1seedped ; break weed, insept ~nd disease 
cycles; bury plant re~i~ues from the previo.y s ~rop to give 
a neat appearaQct; ·~ 119w incorporation pf.'(erlllizers and 
other amendme

1
nts' ·in ' soil; break the su~fpc; crust for 

increased waterljpfi ltration and recharge of ground water; 
and fracture pl6u'gh pahs or genetic hard pans t9 allow for 

4 . I • If 
deeper penetration of water and plant roots. J\'.lthQug h tillage 

has rhanM: oft ~~ ve advantage, it ~I q l~as som e 

d isad~an ~~.es ' w~ ~ndency to degr~~ di~ s tructure, 
incre~se ii .te : !;;I d erosion, loss 9~ {i) ' nutrients 
witld ed .. ~ 1'nt ' d~n re~sed evaporati6n · i' ,I 

l 11' ~ ' 'I I ii ! ! ··'-
u . t z · ills ed cum ferti lizer dr ~ ci! advance 

wh~l sd ~~g ~11bput ~ fortnight or m~r~~ this will 
prothpte\ ~ow\lii :~nd /naximize yield. Un~er!~o tillage 

prod.~cti~!~i sys~tji. grain yield was impro~ed by 32 per 
cent when 60 kg/ha was banded 8- 10 cm be) ow the seed 
row, and 15 p~r cent wher_i banded between the rows, 
compared t~ the. surface broad cast of urea. Adapta tion o f 

. the rows subsurface pfacement of N fert ilizer for no-till 
wheat has th e potentia l to significant!~ im pro ve N 
availabil ity. Research on Furrow lrr igatetl Raised-Beg 
Plantin g System (FIRl3S) showed that th is tillage 
technology gave an y i.eld advantage ove( conventio nal 

. flat b ed p)an t ing n1ethod. Cons id e ring th e overa ll 
performance of different tillage opt ions It can be said that 
the sowin·g of wheat using zero t ill dr ill Is highly cost 
effective and productive followed by reduced t illnge. Fl RI3 

syste111 with 3 rows on the bed was equally good so for as 
l ,\ 
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total rroduction is concerned bu1 it dem ands proper land 
pro.:para1ions similar 10 the convc11t i0nal sy~k111 bcfon: 
raised beds can be made. This also means addi tional 
expenditure qn fuel fur seeding but saving in seed, waler 
and nitrogen and reduction in lodging in the FIRB system, 
more than compensates and maxim izes profits. The increase 
of bulk density (compaction) due to continuous use of 
zero tillage will adversely affect.soil edaphic environment 
and regu lar use of herbicides to kill the weeds in zero tilled 
field may further contaminate the ground water. It may 
further reduce the intake of water in the soil and cause 
erosion. Intermittent deep summer ploughing may alleviate 
the physical constraints and will arrest the deterioration of 
physical condition of soil. This may help in realizing the 
full potential of untapped natural resources. Development 
of eco-friend1y practices for tillage and residue cycling, 
appropriate ~or specific combination of Jiqil-&~ro. climate­
cropping sy~tems to alleviate phy~ icm' 1f.o~.~[aints with 
higher w~te~'pnd nutrient use efticienc1jM th~!peed of the 

Assured i~.~~tion Thr~ugh Canal 111~· 1 

hour. J .. :1 R~1 r 
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crops ca ·· ilf:pr'ove agricultural produ~ ion many folds. 
Earlier studies related to Patna canal were mainly concerned 
with proposai for incrtf.asj~g the capacity 9f existing canals 
or provi~ing ·additional ~apac ities through parallel canals. 
Planning of structure along the length of distributaries, 
minors were also done. Canal may be source of assured 
water supply prov ided there is cooperation among various 
Govt. departments and water users , proper estimation of 

· avai labi lity and req uirem ent of water, operation and 
maintenance r lans and management strategies to cope up 
with various scenarios of excess or deficit water. 

The trad itional schedule for providing irrigation water 
in the canals of Bihar indicates that water is not available 
until 25th June. (13ihar Irrigation Commission Vol. Ill ). 
I lowever, for successful cultivation of kharif paddy, the 
seed ling have to be raised well in advance with the support 
of tubewell/tank water for transplant in~ rice. in time with 
the use lof. canal water . Minist ry of . Wat~r Resources 
Depann1en,t agreed to regulate th~ cana} ~ate~ in the middle 
of. May\ Sli l'ia~ th~ water is av~ ila?t~. ~o ti~·~ , farmers for 
ra1s111g l'.lur'~ery 1n time. I ' .)~Ji :;' 
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havmg ~1rli 60.5 per cent ().696 1 if~) area under crop 
cu lt iv·a rfo n at 144. 7 per cent crdp Jn't~ n s i ;y. Irriga tion 
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potenli<\I !hr'ough ground waler resourt::e& is 3.48 million ha 
area. Th is may cover about 6 1 pet celit net sown area of 
State. Total availabi lity of ground \vaier resource is 3 .3 73 
million 11~ rneter with good quality for'l~·igation . The total 
grbund water potential, uti lization ancfbalance potential of 
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Oihar for which basiri-wise proper and efficient planning is 
11<!t.;ikd. Total utilization envisaged through cn111plctcd and 
on-going scheme is 1.287 million hectare metres. Only 38 
per cent of ground water has been ut il ized. This sliows 
scope for furtiier development. The balance groundwater 
resources of2.086 million-hectare metres have to be tapped 
for agric.ultural production. 

Bihar State is rich in rain, surface and ground watt:r 
resources. The average annual rainfall ranges from I, I I 0 
mm rainfall in Bihar and north-eastern plain zone with 1,400 
mm, which is sufficient to meet the agricultural water 
requirement. However, the water resource potential was 
grossly under-utilized. It was estimated that less than 20 
per cent of available ground water was being exploited. 
Exploiting the rich ground water resource potential will be 
extremely helpful in alleviating poverty in the area. There 
are severe problems with the operation Of major carial 
systems in Bihar that make the use of ground water as 
supplement to canal water extremely promising as a means 
to increase agritul(ural productivity. Furthermore, use of 
canal water merely for raising seedling alone will involve 
only a limited area, leads to wastage of valuable canal water 
and also jeopardizes the preparatory til lage of other fie lds 
for transplantation due to inundatiop. Therefore, even the 
farmers inside the canal commands should be given all 
possible incentive to develop their own tubewells/water 
harvesting tanks for raising seed lings and also to 
supplement normal irrigation in case of short supply from 
the canal. 

Plan Panel's Tubewell Scheme for Bihar 

Million Shallow Tubewell Programme (MSTP) a 
special scheme sanctioned by the plann ing commission 
exclusively for Bihar. Minor irrigation department of Bihar 
has to sink 10.26 lakh million shallow tubewe lls and 
distribute 10.26 lakh diesel pump-sets of 5 hp at a cost of 
Rs. 2,886.41 crore. Under the scheme, the state government 
received central grant of Rs. 25.50 l:rore. With this amou11t. 
the minor irrigation department has to sink 33,798 shallow 
tuhe wells and distribute equal number of diesel pump­
sets among farmers in the calendar year of2001-2002. or 
the central grants, Rs. 25 crore have been available to the 
National Bank for. Agriculture and Rural Development 
(NA BARD), which is the implementing agency. Of the total 
expenditure eamiarked for the scheme, Rs. 42.50 crores 
would be bank loans, while Rs. 17 crore beneficiaries share. 

Planning Comm ission has accorded the mode of 
development for popu larization of shallow tubewell wi1h 
30 per cent subsidy, 50 per cent loan to beneficiary and 20 
per cent beneficiary contribution. A II categories of farm ers 
are eligible with preference to SC/ST for avai ling the subsidy 
and loan. Total 1.006 million shallow tubewe ll have been 
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proposed with cost of Rs. 2,827.71 crore to cover 2.042 m 
ha lan d to increase 6.0 mi ll ion tonnes additional foodgrain 
production. Unfortum:tely only 4,343 un its out of proposed 
33,798 units were achieved in 2001-2002. However. 
considerable improvement cou Id beach ieved in the current 
financia l years (2002-2003) and till January, 2003 about 
25, 144 units were installed. which is the 44 ."02 per cent of 
the target. 

The cumulative target is also revised to 57, 111 units -
33,798 for 200 1-2002 and 23,313 for 2002-2003 by the 
Planning Commission of India. 

P roblems Due to Flooded/Flood Prone/Wa terlogged 
Situation 

In India the extent of water logging varies from 2.5 to 
6 m ha depending on various sources of infonnation and 
time frame. In Sone canal command though the ground 
water levels did not show any rising trend ,. yet there are 
isolated pockets fed by regional runoff/seepage from 
canals, where surface water logging is defini tely a matter 
of concern. Still in the canal commands ofBihar, large tr~ct 

is waterlogged which needs to be drained in order to evolve 
suitable management strategies, remedial measures and 
alternate plans for waterlogged areas in order ·to improve 
the producti v ity of land and water in part ic ipatory 
mode. 

Bihar State lies in the lndo-Gangetic belt of Eastern 
India and is the 6th largest rice growing region of the world. 
It has di verse ecological s itutations, ranging from upland 
to very deep water conditions, and consequent ly vast areas 
in north and south Bihar are flood-prone or flood-affected. 
The flooding pattern not only differs from region to region 
but even from locality to locality. There are thus no 
agricultural technologies, which ar~ UJ).jversally adaptable 
for the whole region .. A cluster of fou.r representat ive 
villages near the embankment of the Burh i Gandak River in 
north Bihar was subjected to agro-ecological anaysis. Four 
types of lands were categorized namely, (i) upland. 
(ii) midland, (iii) low- land and (iv) deep water on the basis 
of water depth and period of stagnation during the wet 
season. This is primarily due to the contour of the land, 
and is gen erally valid for most of the area. Upland and 
midland constituted 15- 20 per cent of the total cu ltivable 
area, while the rest was flood-pron e. 

Flooded and Flood-Prone Lands 

(A) Tai Land.-Tal land is termed as the stretch of 
land having bow l/saucer shaped natura ll y created 
depression inducted in kharif season due to spill/overflow 
from rivers or nm off fonn upstream end. The niagnitude of 
the problem may be gauged from the fact that the total area 
in Bihar u11der Tai area is about 1,034 sq. km. with a length 
of I 05 km . d ie natural topography of Tai area is such tlrnt 
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rain water of I, 150 sq. miles area is accumulated in this area 
and the accumulation of water goes upto a d~~h of 14 feet. 
Of the total \.Yater accumulated in Tai area, 40 P.cr cent goes 
to Ganga and fhe rest 60 per cent remains in lhe Tai upto 
October. In such areas it is 1l.Qt poss ible to ;~raise kharif 
crops·. Since tb~ soils became bon~-dry ;~tl~ng summer 
and remainedl!" l ndated duriAg rains, only:rn

1 1 o-cropping 
(like lentil, gr , '. . pea. ral', etc.) during rabiJJe~·,on is almost 

a rule. 1 li! , ·1·;1 1.:i 
i ,, · 1· •. ,~. 

(B) Di ~Land.-They are si tuated.:irl !between the 
natural 1 evee~JMiat gel inundated ror d i ff4r~1)t periods or 
t ime and ar(!,~eriodically eroded and Jortn ed due to 
meandering, .braiding and course changing ~f rivers. In 
simple termsJh,ese are lands on tlie bank of rivers, which 
are subjected or prone to flooding dur ing monsoon. 
Depositions of fresh soil during floods take place in Diaras. 
Irrigation facility is very limited and about 90 per cent area 
is unirrigated. The total area in Bihar, under Diara is about 
11.59 lakh hectares. Diara land grew two c;rops generally, 
one rabi another sum1ner. but the production of both crops 
is poor. I' 

(C) Chaurs.-A larg~ tract of land in north Bihar 
remains waterlogged for a variable period of time in a year 
and represents a fragi le and unstable eco-system. Depth 
and durat ion of wetness vary in different ar~as. About 4 
lakh hectares are undfr chaur lands with vary(ng depths of 
water for varying pedods of the year. Altern~1ive ferming 
systems with suitable cropping pattern will have to be 
developed. In these lands, crops like makharla, singhanra 
and fisheries may be developed and income of the area 
would increase. , I' ,., 
Productivity Constraints .1 ~ ·~ , [lg 

The major 'resource 1constraints: !J°'ngric ult ural 
prod~ct ion ill 11Bijiat are : (i) inadequatiel r. d unreliable 
surface i rrigaji~n ~yste.m; (ii) meagre ut il l:' ;. n of ground 
water resourq~#j (iii) !nadequate implemerf:~ i · n of soil and 
waler conser~~tion measu'.es; (iv) exc~~sf'*ate r during 
khari f creating unfavourable edaphic envirorirhent for plan t 
growth; and (v) low level of fertilizer inp\1t; (vi) lack of 
assured irrigation ~ facilities, (vii) su itab le crops cult ivars, 
(vi ii ) soil -testlr1g facilities for balanced fer tilization; 
(ix) appropri.ate farm power and niachi nery, and 
(x) infrastructure development for marketing, (xi) under 
employing oflabour forces in agriculture and high incidence 
of poverty; (xii) smallness and fragmented nature of farm 
holdings couple with inequitable agrarian structure; (x iii) 
lack of fac ilities for storage, processing, value addition a 
marketing of agricultural products: and most important ly 
the ecological handicaps incidental to water congest ion 
and nooding which restra in farmers from making high 
investment for modernized ngricu lture. 
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In additions, the fanncrs con)plain about the timcly 
availability by frequent floods arising from overflowing of 
rivers originating from Nepal, and heavy monsoon rains. 
The ddayed recession of flood water and late rains during 
October result in excess soi l moisture that considerably 
delays the sowing of rabi cropi In the past, recognizing 
the urgency of ensuring food security of the country, 
priority attention been consciously given to the high 
response zones of the country. There is now a similar 
urgency to attention to the Bihar whose high rainfall plains 
hold the promise of ushering in another Green Revolution 
and enhancing economic prosperity of the country. A high 
priority also needs to be accorded the development_ of 
agriculture so as' to remove' regional imbalance and 
more importantly to tackle the series social and political 
problems aris ing from poverty and unemployment in the 
region. 

Gap in Rice Yie)d in Differ; nt States of Eastern Region 
. I 

The State average rice yie ld ranges from 18. 11 q/ha 
(Bihar) to 3 1.4~ q/ha (West Bengal). The yield difference 
between State average and yield obtained in experimental 
trails ranges between 1,856 kg/ha (West Bengal) and 4,7 17 
kg/ha (eastern t.f,.P.). Thus there is a considerable scope in · 
enhancing the productivity in Bihar especially of rice. It is 
)Ossible only by taking major research initiatives and 
transfer of technology to the farmer's field through 
extension a1fff other support . 

Gap in Fruits and Vegetables Production of Eastern States 

Eastern region including Bihar has an excellent 
climate, so il and water availability conditions and 
specialized work force for the year round intensive 
cu ltivation of vegetable crops. Flood plains provide very 
good conditions for the cultivation ofra infed melons and 
gourd vegetables. Special vegetables like parwal, potatoes, 
leafy vegetables, colocassias, etc. produce excellent and 

l 

bumper yield when proper varieties and cultivatjon practices 
are followed. Besides vegetables, spices like turmeric, 
chilies, ginger, etc. are grown successfully either as pure or 
inter-crops for ctchieving higher cropping intensity. 

Studies I! ade at different horticultura;l research 
stations wirh i proved trees and practices h~ve shown 
that it is quite ossible to enhance the fmit yields up to 
20m t/ha. This ir~a has very goop climate and so ils for rhe 
elite fruits like mangoes, litchi, jackfru its,jamun, banana, 
pineapple, bel, inakhana and several other region specific 
fruits. l 
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Gap in Fish Yields in l>iffcrcnt States or Eastern India 

The eastern region is endowed large inland water 
bodies inclusive of rivers, lakes, rals , bee ls, chnurs and 
medium to high rainfall to sustain intensive fish culture. It 
is est imated that about 0.9 m ha (5.2 per cent) of toral 
cultivable area of north Bihar suffers from the problem of 
water logging due to flat topography and lack of adequate 
drainage. A substantial portion comprises of water bodies 
in which fish culture will be a highly remunerarive enterprise 
for the livelihood of the farmers. The central and southern 
Bihar also has large number of ponds, reservoirs, arid low 
land that are suitable for fish farming. Presently the 
productivity of fish from the water bodies is quite low in 
Bihar, with the result, the State is able to produce only 9.3 
per cent of total inland fish production of the country. 
Such a wide gap in productivity could be narrowed down 
only through major initiatives in research and technology 
deve!opment. In order to increase productivity of water 
bodies, there is a n~~d.,,to develop and transfer fish 
product ion technology among the fish farmers through 
training and education on breeding and feeding of the fish . 
The adoption of improved technology would not only 
generate more employment, but would also increase the 
avai lability of cheap animal protein in rural areas. 

Contribution of Bihar for Second Green Revolution 

In the past, recognizing the urgency of ensuring food 
security of the count.ry, priority attention had been 
consciously paid to relatively high-response zone of the 
country. However, despite all sincere efforts from all 
quarters, plateauing syndrome of agricultural prodµctivity 
in recent years suggest that the potential of these zones 
has already been exploited, and there seems to be 'hardly 
any scope of furthering agricultural productivity in these 
regions. Unless some thing concrete in terms of research 
and extension is done, food security of the country may 
gradually be jeopardized in the wake of our vast population 
growing at the alarming rate. Therefore, there is now a 
similar urgency to pay attention to eastern region specially 
Bihar, whose hi~h rainfall plains hold the promise of 
ushering in another green revolution by tapping the 
enormous natural resources and enhancing economic 
prosperity of the country. Despite richness of natural 
reso urces and various comparat ive adva ntages, 
agricultural development of the region is handicapped due 
to biophysical, soc io -economic and technologica l 
constraints. 
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