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ABSTRACT

The sinchy wos concducted in conal operated avea of Patna oed tubewell operted vrea of Vaisall Disicict of Bilar o

Sfind the constratms of water management in crop producrion. Toatal 120 and 100 farmers were selected from conal and
nehewell area respectively,. Tovelve consirainrs of warer managoment wore identified for the study. Based on toral score
obtained ranting of each constraing was done fo bnow dhe severiiy of the constraint, Kendall's coefficient of concordance

Wk ised o shedy the degree of asseclation among thice (head, middle and tell reaches of conal commandy or more sets of
rankings. Spearman's rank correlotion cocfficient (v} war used to measwre corvelation befween twa sels of ranks. dn tubowell
commmand ared, §5 per cent peaple kave own flactional ubhewells, whereas ondy 43 per coni peapde in canal command cowned
_ﬁum!x'rm:ﬂf.l'_uf.lﬂw.'.fi.\' rared r{f{.ﬂlu.l 57 ?fﬂ-:.w el eheswelly ove o fad] resceni e t!}"e saneed. The w’ady rervee bed Wit o '.'h‘._p i'r'n'gu.!ffm.
waeven plots, Jack af ferisetion implements are mofor weder maaagement consirains in febewell commuands: wherews vneven

Py, seerrteved plots, probless due to neighboring plois ave top three water management constrainty in canal commanids.

Key wards : Conmtraints; Water marapementy Conal? Tihewalf.

Water cesources ocoupy an important place
umong olher natural resources as 10 is the basis ol lile of
human beings and all other life forms on this planet.
The MNational Warter Policy of India adopted in 1987
racogmizes that water is a scarce and pracious national
resonrrce to be planned, developed and conserved as
such and on an integrated and environmentally sound
basis. India has made considerable propress in
increasing the production of agricullural commodily
but lhe sustainability ol agriculural development loed,
security and poverty reduction satepies are being
questionad dus to an impending Water Crisis.
Agricultural sector accounts for more than 80 per cent
of total water used in India. However, omly around 44)
per cent of the net sown area is reportedly endowed
with water for irmigation. Moreower, with the growing
population, per capita availability of waier is
conlinuously somp down and 1s Likely o go below the
scarcity level within few decades. Most of the farmers,
gspecially in canal commeand have been found applying
more irrigation water than the optimum level due to
lack of adequate knowledge and under the impression
that water alone can replace the reguirement of other
critical inputs. On the other hand, due to lack of clear-
cul palicy dircetions, large and resourcelul Farmers arc
installng higher capacity tube-wells and cxtracting
more water than their requirements to cultivate water-
exhaustive crops like sugarcane, which are more
rememnerative, Bul, itis leading to the Ralure of shallow
tubewells of resource-poor furmers (Srivastava et al,
2009},

Water 1s & scarce resource, but most crucial to
crop production. Trrigation water can be sourced
through rainfall, canal and ground water, Rainfall is
unpradictable and sometimes also erratic, Hvery paich
of agricultural land is not blessed with canal warer,
Even certainty of getting canal water i3 sometimes

questionable in the event of scanty rainfall. Under such
circumstances, the ground water is only assured source
of irigation which should be conjunctively utilized to
save crops and increase productivity. But obtaining
grounel water in adequare quantity is not that ensy. It
needs some investment and many resource poor
farmers are simply unable to invest in ground water
extraction device ie. pumpset. They have to purchase
water from ground water seller to save their crops.
Fragmented land holding alse discourage farmers to
own tubewll In every plot. [mproper water
management leads to over utilization of water, scareity
of water for others, proncncss to pest wifestation and
vicld reduction and sometime causes soclal contlict. ln
apue ol several clforts, like command arca
development  programimes, drought prone  arca
prograrmime, walershed  development  programme,
Participatory Ierigation Management {PIM)], cxtension
efforts of the concemed departments, due 1o one or
more reasons and sometune  subsidized rates of
energy dand irrigation water,  water 1s not properly
utilized for agriculiural prodoction. These Facts call for
re-inveshigatng water mansgemenl consiraints wlfresh
and henee the siudy was conducled w fnd the
constramis of waler management i both tubewell and
canial operated area,

METHODOLOGY
Study was conducted Wi canal operated area of
Patna and tubewell operated area of Vaishali District of
Bilar. In canal command, 20 farmers each trom head,
middle and {ail reach of Adampur and RPC-Y
disiribulary ol Palog maim canal were selected Tor the
sludy. Thus, tolal 120 Gmners were selecled for the
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gludy i canal command. In Vaishali district, 50
Farmers cach from Vaishali and Jundaba blocks who
were using  ubewell for imigation were selecied
randomby. Thus, total of 100 fapmers were selected for
gludy in lubewell comumand. Data were collecled lroin
selected [armers with the help of interview schedules
developed for the purpose. Focus group discussions
were undertaken in canal as well as in tubewell
command and interactions were made with tinmers,
water resource department officials and other
stakeholders in order to get first hand information. This
hielped in identification of different constraints related
to water management and finalization of interview
schedule for the stody. Accordingly, 12 copstraints to
water management were identified for the study. To
know the severity of those identified constraints,
responses were administered on three point continuum
namely “Strongly agree”™ “Agree” and “Disagree”
with score of 2, 1 and 0 respectively. Similarly,
frequency of comtact of the informution sources was
divided into three comlinuums nmmely “Always™
“sometimes” and “Never” with carresponding score of
2, 1 and O respectively. Based on total score obtained
ranking of each item was done. If two or more values
happen to be equal, then the aversge of the ranks which
should have been assigned to such values had they been
all different, was taken and the same rank {equal to the
gaid average) was given o concerning values.
Kendall's cocthicient of concordunce (W) was used to
study the degree of association wmong ee (head,

imiddle and tail reaches ol canal command) or more sels
of rankings. Spearman’s rank correlution coelficient (r)
was used o measure correlation between two sets of
ranks,

; where k = no. of =ets of ranking;

W= 5
11‘.-1";'.\!';4; N = no. of constraints ranked

5= (R-R)

Spearman's r= 1 - 6 _df | wheen=mu of paire:d

' - 1) observation
d = differsnce between rnks for esch pair of observations

RESULTS AND DISCUSSION

1. Socio-economic profile of the respondents :

Majority of regpondenis live in point Family,
literate, middle aged and have small and marginal
holdings. Small and marginal farmers constitute 8§12
and 75% of the sample size i tubewell and canal area
respectively (Table 1}, In tubewell area, 22% and 10%
farmers have leased-in and leased-out of land
respectively. In canal command, percentage of leased-
in land and leased-out of land are 142 and 11.8
respectively. Every facmer has cattle or buffalo incanal
comuankl, whereas eighty four per cent farmers have
cattle or buffalo in tmbewell area. Thirty four per cent
respondents have taken training in agriculiural fields
and 13% have undergane maore than one traising. In
tibewell commapnd aren,  63% people have own
functional rubewell, whereas only 43% people incanal
command owned fnctional mwbewell; out of that
37.7% iubewells are in a1l reaches of both
distributaries (RPC- V and Adampur distributary).

Tahble 1
Socio-personal characteristics of the farmers
Clanal a
Socio-Personal characteristics command (%) T-:I:I:ﬂl[l‘]: )
N=120
Age (Years) 30-40 0250 21.00
41-50 14.14 21.00
51 60 57.50 28,00
] 70 2416 21.00
=70 01.67 {19060
Educational Post-graduate 00.30 01.00
status Cracuate 12.50 {19 0
Intermediate {10 + 2) 31.70 10.00
Matrigulation { 10 35,00 27,00
Primary 14.20 24.00
Adult literacy 03.30 19.0f
Iliterate {12.50 1600
Family type Muclear 2300 42,00
Joing TEOD 500

Ticbfer Cont.
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Land holding | 025 12.50 41.00
size {Acre) 2.6-540 6250 SO0
5.1-10 23,30 17.00
=10 0|6 .00
Training under- | Mo lmaining 80.20 .00
taken More than one Training 13,30 13,00
| - day training 660 2600
3-6 days 012,50 00,00
7- days training 040,00 12.08
> Jdays 10,04 09,00
Leased in kand Mo B5. 80 TE.00
{Acre) < 04.20 10,00
-2 0910 09,00
=3 R0 0300
Lessed out land | No BE.20 WLOD
{Acre} <i {1160 02,00
L-2 06040 05,00
=1 1420 0300
Uwn tubewell Onwn tubewell 43,00 65.00

1. Information sources : Total 14 information sources
related to agricultural activities were identified and
respondents were asked to tell its frequency of contact
to get desired information, Based on the total score of
each information source ranking was done separately

for canal and tubewell command area. It is evident
from the Table 2 that neighbourers / friends and radio
are two most preferred soorce’s of agricultural
nformation for the farmers of canal and mbewell
areas. Newspaper and mobile / telephone are third

Table 2
Sources of agricultural information in canal and tubewell command and its ranking
Srpo. | Informalion sourees Soore Scove Rank Spearman's vank
5 (rrmbiirg) ol ~
(ronking) of information difference cortelation
Infermatien BT
spurces im canal tubewell
conamand cotn s
i Mewspape 168 (3} 102 {4 i
2 Television 107 (6} 9l (h.5) 05
3 Radio 200(2) 114 ¢2) 0
4 Magazine RO(R) a0 {9) 1
5 Farmers' Fair 104 (T) TiH{R) 1
& Farmer's Club 913} 19(13)
T Derronstration 27(12} 35(12)
: : 0.7 3565
B Metghhourer/progressive
Lamers / friends 201 (1} 160 (1) ]
4 Input dealers 124 (5) 91 (6.5) 1.5
in Mobile/telephone J3{11} 105 (3) 8
it Ttermet (LI ES) 4114) 0
1z Agril Institntes 7T (%) 97 (5) 4
13 Grovt. Drepartments 145 (4} 310 7
4 MG 52 (10 45 (100 3]

* Sipnificani af I per cent level,  Frgures ie porentheses ismdiceaie sanking
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most preferred sources of information for farmers of
canal and tubewell area respeclively. Spearman's rank
cortelation of informaltion sources between people of
canal and wbewell arca was significant that indicates
that preferential source of information for people of
canal and tubewell area are almostsimilar.

1. Constraints in water manazement : Uneven bund,
problem due to neighboring plots and scattered plots
are top three constraints of head and middle reaches of
canal commund. In tail reach of canal command,
scattered plots, non availability of water on time and
required quantity, and problem due to neighboring
plots are major constrainis to water management
(Tabie 3). It is also evident from Table 3 that Kendall’s
Coetficient of Concordance of different consirainis
identified by the tarmers of head, middle and tail
reaches of canal command is significant, which means
that the stute of opinion of farmers of head, middle and
tail reaches regarding constraints are almost the same.
Hence in canal command area almost similar water

the tail reach.

The study also revealed that coslly imrigation,
uneven plots, lack of irrigation implements are lop
three major water management consirainis in tubewell
commands whereas mneven bunds, scattered plots,
problems due to neighboring plots are top three major
water management constraints in canpl commands
{Table 4). Spearman’s rank correlation of dentified
constraints by people of canal and tubewell area was
non-significant that indicates thal severily of the
constraimts Faced by the people of tubewell and canal
command are different and hence different water
management strategies should be adopted for canal and
tuewell command areas.

‘Water application methods in crops : Table 5
revealed that farmerz apply irrigation water either
through field-te-field or through field channel or
through portable pipes or in combination with any of
the three. The study further discovered that majority of

farmers apply Geld—to-field imrigation in rice as well as

Table 3
Relationship with rank position of different constraints of water management in different reaches of canal command
3:* Cobaralns Severity of eonstraints and ranking
Score Score Senre Smmof |, 2 Fendall's
{Ranking) in | (Ranking) in| Renking) in| Ranks(ity)| = Coefficient of
head resch | mididle reach| tail reach Concordhnce
(N=417) [(N=40) (N=40} (W)
1 Costly irrigation 4(12) 03 {12} 07 (12} 36 27225
| 2 Uneven plols 28 (11) 20(11) 19(11} 33 18225
3 Lack of irnigation implements 4340 46 (6.5} (T 19.5 1]
4 Remiote sonrees ol irdgation 45 (4 49 (5) (% 14 2.25
5 Seatrered plot 60 (3) 61 (2.5} 63 (1} 0.5 165
[ Smaller tield size 32 (10 42 (8) 32010} 28 72.25
7 Mom availability of water on g 39 (9) (4} 61 (2} 15 20 25 W =0
8 Problem due to neighboring plots 63 (2) 61 {2.5) 6l (3.5} 8 132.25
0 Monavailablility of water in 41 (%) 46 {6.5) Gid (3.5) 18 2.25
required quantity
10 Lacl of knowladze about method of 43 ) Ja (1 36.(8) 24 2025
irigation
Ll Uneven bumnd Tl 63 (1) 5815} 7 156,25
12 | Lack of knowledze about when -
amd in which stage 1o ;.rr%atu 43(6) 403 41(6) =l i
(-, 10315

¥ Simficant of { per cenf level,  Fipure in paveniheses indicare ronking

management strategies will confiscate identified
congtraints in different reaches of the eanal but
strategies for timeliness of water supply should be
cevolved m tail reach of the capal command to
overcome the major water management constraint in

in wheat in canal command. Becanse cost of irrigation
in eanal command is baged on the area and not on the
basis of volometric use, farmers practice flooding
methad to irrigate their crops and irrigation water pass
throngh ome ficld to another and sometime irrigation is
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Table 4
Severity of constraints in ¢anal and tubewell command
Sr. No. Consiraings Severity of constralnts & ranking
Scure (Ranking) in| Score (Ranking) in | Difference
Canal Command | T Couwmand beiween
{N=121) (N=104) rrnks {d
1 Cogty iﬂigatinn 14(1%) 175{1) 11
] Lineven plats Taill) 169 {2} 0
3 Lack of irrigation implements 12747) 153{%) 4
4 Remcte sources of irrigation 128 (6 150 (4} 2
5 Suattered plot |58 (2] 141 (5) 3
G Smaller field size 106G (10) 129(6.5) 33
7 Mon svailability of water on time 150 {4) 129 (6.5) 5
g TProblem due to neighbouring plot 154 (1) 122 () 5
] Mon availability of waler in required gquaniity 147 {51 1201 (%) 4
10 Lack of kaowledge about method of imigation 113 (%) 108 (1) 1
11 Ly bl 191 (1) Bh g1} 10
Lack of knowdedge about when and in which ;
12 stage to fmigate 123 (&) F912) 4
Fiqures in parentheses indicate ranking
also awtematically gwiven in one's plot even if it is not CONCLUSION

desirad. Wasteful use of canal water has created the
problems of water logging in head and middle reaches of
cangl commanid areas, whereas tail end lammers continue o
sinffer due to lack of access to this water, The situation 15
firther agzravated by low irrigation system efficiency
(NAAS, 2005, Irrigation Theough tabewell is very costly
and it i3 tumber one constraint (Table 4) in tobewell

Warer ig very cricial t crop produerion, in spire of
several offorts due o ane or more rcasons and sometime
subsidized rates of emergy and irvigation water. I is net
properly milized for agriculural production. Hence prudent use
Hf u“lmi IH.II!I: wnlir, ﬂl"-.."l'l.'ﬁm II.‘F E1'|l:ifl| ﬁ.'tl' i B TR TR I'I‘f I iﬁ'."
The study revealed that costly irigation, uneven plots, lack ot
irrigation implements are major water management comsirainis

Table 5
Water application methods in canal and tubewell command

8r. No. Method of water application in Distribution of farmrers  in Distribotion ef farmers in
crops Canal Command (N=120} Tubewell Commamd (N=104)
Rice Wheat Rice Wheat

1 Field - m -field 47 (39.16) 46 (38.33) 1 2
2 Field channal 05 (04.16) 10 (08.33) 7 19
3 Lze of portable pipe 03 (02.30) 17 (14.16) T4 56
= Field —to =field and field chamels 41 (34.16) 24 (20,000 - -
] Field —o —field and portable Pipe 17 (14.16) 17(14.18)

B Portable Pipe and field channel 01 (100.38) 01 {00,88) 1 2
7 All the three methods (1.2 and 3) 0] (00.8%) . . =
8 {thers methods U2 ({1 1.66) (D0 E%) = n
Q Mo response 02 {0 ].66) 04 (0333 3 0

Figures in purentheses ulicale percertoge

conmand and hence majority of fanuers use portable pipes
to irrigate wheat and rice crops o save water aod energy. [o
absence of water tor wrigation in canal command, for lite
saving irvigation few fanmers use pumps and ponable pipes
o rrigate their crops. Some tarmens also use feld channel:
in tubowell as well as in canal command to imigse their
crops {Table 5),

in tubewell cormmands whereas uneven bunds, seattered plots,
problems due W neighboring plols are lop three major waler
management constroiots in canad commands. o ubevwell
commume, wse of water savmg technologies, ke vse of
presurized irdgation methods, growing contnumity nurery,
use of tuel efficient pomps, ssablishment of compiunity wells
eie can reduce severity of eonsfraists 0 some extent. Stdy
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revealed thot uneven buonds st fuwmers' fields is the first ranked
is the most serious problem for on- firm water management in
the canal command aren. The problem of narrow, small bued
and uneven bunds oconrs maindy due o zmall size of the plors,
abiections by neighboring plot owners and involvement of
turnen labour in the construction of bonds. Are also impoeriant.
These problems con be solved by crealing large scale awnreness
abour participatory on-fann water management, along with
initiatives by the government agencies and smeable incentives

at mitial stage thiough Command Asea Developovent
programmos {CAD). Maghbourers/fricnds, madio, nowspaper
and mohileftelephane are preferred sources of information by
farmers of canal and rubewell area. Henee, these informanon
sonrces shonld be effectively used in Frming policies for on-
farm water manggement.
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