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MANAGEMENT INTERVENTIONS FOR IMPROVING 

ECONOMIC EFFICIENCY OF IRRIGATION 
WATER RESOURCE IN ANDHRA PRADESH 

K.N. Ravi Kumar and D. Srinivas• 

The story of food security in the 21'1 century in India is likely to be closely 
linked to the story of water security. In the coming decades, the farmers will need 
to produce enough food to feed more people in the country, yet there are virtually 
no untapped and cost-effective sources of water for them to draw on as they face 
this challenge. Moreover, the fa rmers will have to face heavy competition fo r thi s 
water fro m non-agricultu ral sector usage. Irrigati on played a vita l role to achieve 
food security and sustainable li velihoods especiall y in developing countri es like 
India during the Green Revo lution period th ro ugh increased inco me, improved 
health and nutrition locally and by bridging the gap between production and demand 
nationall y. But today, this essenti al resource is under severe threat. 

The growing national, regional and seasonal irri gation water scarcities in 
the country pose several chall enges fo r the Government to combat thi s situation. 
The challenge of the growing irrigation water scarcity is heightened by the increasing 
costs of developing new irri gation water sources, degradation of soil in irrigated 
areas, depletion of ground water, inappropriate management of irrigati on water 
leading to salinity, degradation of water related ecosystems, wasteful use of already 
developed irri gation water upplies often encouraged by subsid ies and distorted 
incenti ves of irrigation water usage. No doubt, in Indi a, the success of irrigation in 
ensuring food security and improving rural welfare has been impressive, but past 
ex periences also indicate th at inappropriate management of irrigation has led to 
severe problems like excessive water depletion, reduction in water quali ty, water 
logging, salini za ti on, marked reducti on in the annu al di scharge of so me of the 
ri vers, lowerin g of g round water table du e to pumping at unsustainabl e rates, 
intrusion of salt water in some coastal areas etc. Many water quality problems have 
also been created which lead to withdrawals of irrigation water from agri culture. 
Moreover, poor irrigation practices accompanied by inadequate drainage have often 
damaged so il s through over saturation and salt, build-up. The same is the case in 
the state of Andh ra Pradesh in genera l and in Krishna Western Delta (KWD) in 
particular, where acute water scarcity, water logging and soil salinity are the major 
problems affecting agriculture. The farmers in KWD faced a peculi ar situation during 
the past three to fo ur years, where they could not culti vate a second (rabi ) crop 
because of th e ac ute water scarc ity conditi ons. Di ffe rent wa ter manage ment 
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interventions need to be given more emphasis for sustaining agricultural production 
with less water or to ensure more crop per drop of water used. The present paper 
hi ghlights the changing irri ga tion scenario in the KWD , declinin g economic 
efficiency of irrigation water resource and the important water management strategies 
to be planned in thi s reg ion so as to sustain the farmers in agri-business , besides 
studying th e conceptual framework of Integrated Water Resource Management 
(IWRM) in relevance to KWD. 

Methodology 

KWD was purposive ly selected for thi s study , as acute water scarcity 
prevailed in this area for the past three to four years and the quality of agricultural 
production was severely affected due to severe soil salinity and water logging. It is 
felt by the researchers that, the farming conununity in KWD needs to adopt different 
water saving crop production technologies so as to sustain them in agri -business. 
All · the mandals (3 1 ), which fall under the KWD area, representing the two districts 
viz. , Guntur (24) and Prakasam (7) were selected for thi s study . Both primary and 
secondary sources form the database. The information/data pertaining to the irrigated 
area and area irrigated under different sources of the KWD were collected from the 
Chief Planning Offices of Guntur and Prakasam districts. Besides secondary sources, 
a sample of 40 farmers per each crop enterpri se/technology were interviewed for 
eliciting the requisite information on cost of cultivation, identification and prioritization 
of researchable iss ues on irri gation water management. The following are th e 
analytical techniques used for drawing realistic conclusions fro m the collected data/ 
information : 

l. Compound Growth Rates (CGRs) were worked out by semi-log method to study 
the growth in itTigated area and area irrigated under different sources in KWD. The 
fo llowing model was used to study the CGRs 

Log Y = log a + b log t 

Where, Y = Irrigated area 

a = intercept 

b = Regression coefficient 

t = time period, 1, 2, 3 ....... n years 

r = antilog (log b-1) x 100 
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where, r = CGR 

2. Pearson's Correlation analysis of the following model was analysed to study the 

degree of association between irrigation cost and gross returns of paddy: 

E xy - [(Ex * Ey)/n] 

r = 
Sqrt. { [ Ex2-(Ex)2 /n] * [Ey2-(Ey)2 /n]} 

Where, r = correlation coefficient, x = variable 1, y = variab le 2, n = no . of 

observations 

' t' values were worked out to test the significance of correlation coefficients 

by using the following formu la : 

r * Sqrt. (n-2) 

= 
Sqrt. (1-r2) 

3. Linear Regression Analysis of the following model was used to tudy the influence 

of irrigation cost on gross returns of paddy 

Y = ab' 

Log Y = log a + b log x + U 

Where, Y = Gross returns of paddy 

a = Intercept 

b = Regression Coefficient 

x = Irrigation cost incurred 

U = error term 

't ' and 'F' values were worked out to test the significance of individual 

regression coefficients and overall regression respectively and relevant 

conclusions were drawn . 
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4 . Garrett 's ranking test was employed to prioritize the researchable problems 

pertaining to irrigation scenario in KWD. 

l 00 x (Rij - 0.5) 

Per cent position = 
Nj 

Rij : Rank given to the ith factor by jth individual 

Nj : Number of factors ranked by jth individual 

Besides these tools of analysis, simple mathematical tool s like ratios and 
percentages were also employed to draw relevant conclusions. 

Results and Discussion 

Growth in irrigated area 

The growth in area under different irrigation sources often indicates the 
potentiality of different sources in meeting the irrigation requirements of crops in 
KWD and the same was analyzed through table l . It is quite disappointing to note 
from table 1 that, canals, which form the major irrigation source of the delta, showed 
declining growth rate (-5.84%) with reference to area irrigated by thi s source for the 
period, 1992-93 to 2001-02. Similarly , tube wells and filter points and other wells 
could not contribute much to the irrigated area in KWD, as evidenced by the declining 
growth in irrigated area from these sources to a tune of -6.56 and -5 .25 per cent 
respectively. With the advent of Daruvu technology, which is particularly suitable 
for sandy so il s, tanks contribute a significant positive growth in irrigated area by 
8.97 per cent. Lift irrigation is also contributing a significant growth in irrigated 
area in the delta by 4.74 per cent. This implies that, with the growing water scarcity 
in the study area either due to erratic rainfall or less water release into the canals, 
both tanks and lift irrigation sources are contributing more towards irrigating the 
crops . This further signifies the importance of water harvesting in the study area. 
Due to less contribution from the canals, tube wells, filter points and other wells , 
the net area irrigated also showed declining growth at a rate of - 5.35 per cent. 
However, with the advent of Daruvu technology and realizing the importance of 
water harvesti ng techniques and increased contribution from lift irrigation sources, 
the area irri gated more than once showed positi ve growth rate of 0.83 per cent, 
through non-significant. As a result, it could not compensate the declining trend of 
net area irrigated and hence, the gross area irrigated also showed significant declining 
growth rate of - 5.01 per cent. This clearly implies that, the major irrigation sources 
viz. , canals, tube wells and filter points and other wells could not contribute much 
towards the growth in gross irrigated area in KWD. 
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Table 1: Growth in irrigated area in KWD under different irrigation sources 

(1992-93 to 2001-02) 

S.No Source Growth Rate(%) 

1. Canals 

2 . Tanks 

3. Tube wells & Filter points 

4. Other wells 

5 . Lift Irrigation 

6 . Gross Area Irri gated 

7 . Net Area Irrigated 

8. Area irrigated more than once 

Note : **- Sig11ifica11I al / % level, * - Sig11ifica11t at 5% level, NS - No11-Sig11iflca11t 
Raw Data Source : Chief Pla1111i11g Offices - Gu11t11r and Prakasam districts 

Growth in crop-wise irrigated area 

-5 .84* 

8.97 * 

-6. 56* 

-5.25NS 

4.74 ** 

-5.01 * 

-5.35 * 

0 .83 NS 

Having studied the growth pattern of overall irri gated area and source-wise 
irrigated area, it is important to study the growth in irrigated area under major crop 
cultivated in KWD , as it high lights the crops that are gaining more significance 
under irrigated situations. The analyt ical findings are presented in table 2. It is 
quite interesting to note from the table that, paddy, which is the major crop culti vated 
in KWD under irrigated conditions i showing negative growth rate (-0.68 %) 
regarding the growth under irri gated area. This might be due to declined contribution 
from canal irrigation source in the study area (Table 1). Turmeric and groundnut 
a lso ex hibited negat ive growth trend s to a tune of -3 .57 and -1.26 percents 
respectively. Cotton , chi llies and sugar cane, showed positive growth trends , but 
turned out to be non-significant. This analysis further confirms the declined 
contributions from major irrigation sources in KWD. 

Table 2: Growth in crop-wise irrigated area in KWD (1992-93 to 2001-02) 

s. 0 Crop Growth Rate ( % ) 

1. Paddy -0.68 NS 

2. Cotton 8.25 NS 

3. Chillies 8.08 NS 

4. Turmeric -3.57 NS 

5. Sugar cane 3.82 NS 

6. Groundnut -1.26 NS 

Note : NS - No11-Sig11ifica11t 
Raw Data Source : Chief Pla1111i11g Offices - Gu11tur and Prakasam districts 
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Economic analysis of major crops cultivated in KWD 

In KWD , a w ide va ri ety of c rop s v iz. , cerea ls , pul ses, oil seeds and 
commercial crops were culti vated. The cost of cultivation of these major crops was 
studi ed, as it analyses the economic prospects of the farming community from agri­
business and the detail s are shown in table 3. It is clear from the table that, chilli is 
the most profi table crop culti vated in KWD, as indicated by the highest benefit­
cost ratio (BCR) of 3.6 1. It is fo llowed by turmeric, cotton and maize crops with 
2.08, 1. 17 and 1.1 6 BCRs res pectively. The recent expl os ion of the techn ology 
relating to less water paddy production system viz. , System of Rice Intensification 
(SRI) had boosted the net returns of fa rmers in KWD. As a result, the BCR was 
hi gher fo r SRI paddy (0.99) than normal transplanted paddy (0.5 2). This implies 
that, the farmers in KWD are very progressive, as they adopt modern technologies 
on a scientific scale. 

Table 3: Economics of major crops cultivated in KWD 

Crops TCOC 

Paddy (SRI) 18566.72 

Paddy (Transplanted) 18323 .64 

Paddy (Semi-dry) 1377 1. 28 

Maize 19744.73 

Rice fa llow black gram 121 89.88 

Bengal gram 20046.68 

Gro undnut 2831 3 .35 

Cotton 29754.93 

Chillies 39834.58 

Sugarcane 57010 .55 

Turmeric 583 l 1. 68 
Note: TCOC - Total Cost of C11ltivatio11 
Source : Personal Interviews with the farm ers 

Gross 
Returns 

379 11. 63 

2792 1.41 

22856.25 

425 58.20 

20034. 25 

32563.23 

38736.1 3 

64580.93 

183733.38 

94320.15 

179447.53 

Employment generated by the selected crop enterprises 

(Rs/ha) 

Net BCR 
Returns 

19344.9 1 1.04 

9597 .77 0 .52 

9084 .97 0.66 

228 13.48 1.1 6 

7844 .38 0.64 

1251 6 .55 0.62 

10422 .78 0 .37 

34826 .00 1.1 7 

143898.80 3.6 1 

37309 .60 0 .65 

12 11 35 .85 2.08 

Practicing agricultura l business is not onl y a means of li ve lihood, but also 
contributes employment to the farm fa mily and agricultural labour. The contribution 
of diffe rent crop enterprises towards employ ment generation was studied and the 
detai ls are shown in table 4 . It is ev ident from table 4 that, all the selected crop 
enterprises contribute employ ment of more than two months except for maize and 
pul se crops. C ul tivat ing paddy /oil seed/commerc ial crops in the kh ari f season 
fo ll owed by pulses in rabi season will contribute employment for nearly four months 
in a year. 
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Table 4: Number of man days of employment generated by the selected crop 
enterprises in KWD (2003-04) 

S.No. Crop enterprises Man days/acre/season 

1 Paddy (SRI) 75 .73 

2 Paddy (Transplanted) 70.51 

3 Paddy (semi-dry) 89.71 

4 Maize 45.56 

5 Rice fallow black gram 24.12 

6 Bengal gram 52.73 

7 Groundnut 88.47 

8 Cotton 62.42 

9 Chillies 82.43 

10 Sugarcane 131.43 

11 Turmeric 90.94 

Source : Personal lllterviews with the farmers 

Economic efficiency of irrigation water resource 

The efficient use of irrigation water resource was studied by working out 
the share of irrigation cost in TOC and by computing its economic efficiency in the 
production programme and the analytical findings are presented through table 5. It 
is clear from the table that, the share of irrigation cost in TOC was highest for maize 
(10.19) followed by turmeric (10.03) and chillies (9.21). It is quite disappointing to 
note that, for these crops, this share is higher than paddy (transplanted) and even 
sugarcane, an year round crop. This implies that, this resource was over utilized 
than the actual requirement in case of maize, turmeric and chillies. The share of 
irrigation cost in TOC not only depends upon the irrigation cost alone, but also on 
the extent of use of other resources in the production programme, as they directly 
contribute to the TOC. It is interesting to note from the table that, both in SRI and 
semi-dry paddy production technologies, the share of irrigation co t in TOC is lower 
(2.92 and 4.24 per cent respectively) when compared to transplanted technology 
(5.63 %). This is because, in SRI cultivation technology, the field was maintained 
under saturated condition upto the panicle initiation stage. In semi-dry technology, 
alternate wettings are given to the crop upto the panicle initiation stage. In case of 
transplanted technology, the main field was always kept under water-logged 
condition. However, irrespective of any production technology practiced in paddy, 
after panicle initiation stage, 5 cm depth of water is maintained in the main field, as 
panicle initiation and flowering are the critical moisture sensitive stages of the crop. 
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However, the share of irri gation cost in TOC of selected crops does not give the 
correct picture about the efficiency of irrigation water usage, as it depends on several 
factors like duration of the crop, extent of use of other resources, farming situation 
etc. 

Table 5: Efficient use of irrigation water resource for selected crop enterprises 
inKWD 

S.No. Crop % share of Economic 
irrigation efficiency 

cost in TOC of irrigation 
resource 

l Paddy (SRI) 2.92 89.75 

2 Paddy (Transpl anted) 5 .63 36 .71 

3 Paddy (semi -dry) 4.24 48.11 

4 Maize 10 . 19 32.97 

5 Grou ndnu t 4.73 39.38 

6 Chillies 9.21 69.76 

7 Sugarcane 4.39 68.39 

8 Turmeric l0 .03 43 .59 

Note : TOC - Total Operational Cost 

Raw Data Source : Personal interviews with the farm ers 

To get a mea nin gful pi cture about the efficient use of irri ga tion water 
resource, the economic efficiency was worked out by computing the ratio between 
gross returns and irrigation cost incurred for the selected crop enterprises. Table 5 
reveals that, the ratios were significantly higher for SRI cu lti vation technology of 
paddy (89.7 5) , fo ll owed by chillies (69. 76 ) and sugarc ane (68.39) . It is quite 
interest ing to note from the tab le that, for transpl anted technology of paddy , the 
eco nomic effic iency of irrigat ion water resource is very low to a tune of 36.71. 
This implies that, thi s resource was not effectively contributing to the gross returns 
of paddy under transplanted scenario. A comparati ve picture with the SRI and semi ­
dry product ion technologies indicates that , the efficiency can be boosted by 
judi c iou s ly us ing the irri gation water reso urce rather than its indi scriminate 
applicat ion. Hence, there lies an immense need to ex ploit thi s resource use in 
paddy. The higher economic efficiency of irrigation water resource in SRI cultivation 
technology of paddy is really an encouraging aspect for planning different water 
sav ing technological interventions in paddy. 
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Degree of association between irrigation cost and gross returns of selected crop 
enterprises 

To study the degree of associati on between the irrigation cost incurred and 
gross return s earned from the selec ted crop ente rpri ses , corre lati on analys is was 
done and the analytical findings are presented in table 6. It is quite interes ting to 
note from the table that, there exists strong positive correlation between the selected 
variabl es fo r maize (0 .82), groundnut (0.96), chillies (0 .94), sugarcane (0 .96) and 
turmeri c (0 .90) crops, impl ying that, with increased application of irri gation water 
the crop yie lds increased, thereby, leading to hi gher return s. However, in case of 
paddy, fo r transplanted techno logy, there exists low and non-significant correlation 
between the irrigation cost and gross returns, (0.36) indicating that, the excess use 
of wate r does not contribute to hi gher return s . For se mi-dry paddy, there exists 
moderate ly strong positi ve corre lati on between the vari ables, to a tune of 0 .53 
(significant at 5% level), indi cating that, with increased irrigation applicati on. the 
crop_ will respond better, thereby leading to hi gher yields. However, this positive 
re lati onship is o nly upto a certa in level of irri ga ti o n water appli cati on, as its 
indi scrimin ate usage proved non-signifi cant 0re lationship/associati o n with gross 
return , in case of transplanted paddy. 

It is interesting to note that, in case of SRI cultivation technology of paddy, 
th e re ex is ts negati ve and s ig nifi ca nt co rre lati o n (-0 .88) betwee n the se lected 
vari ables, indicating that, with reduced irri ga ti on suppl y to the cro ps, the yie lds 
increased , th ereby leadin g to hi ghe r re turn s. In SRI tec hnol ogy, the fi e ld was 
maintained under sa turated co nditi on onl y upto panicl e initiation tage and thi s 
enabled the crop to develop profuse root system and good number of tillers (45-50 
tillers/hill ). Thi s directly contributes to higher yield and returns in SRI cultivation 
technology of paddy. This signifi es that, less water usage in paddy production can 
contribute to higher yields. The excess of irrigation water used in cultivating paddy 
under transplanted technology (ie., over and above the SRI cultivation technology), 
can be properly exploited to cultivate a second crop or by regulating the flow to the 
tail end commands. 

Influence of irrigation cost on the gross returns of selected crop enterprises 

Having studied the degree of association between the irri gati on cos ts and 
gross returns, it is important to analyze the impact of change in irrigation cost over 
gross returns of the selected crop enterpri ses . Linear regress ion model was fitted to 
analyze the same and the details are presented in table 7. It is inte res ting to note 
fro m th e ta bl e th a t, thi s mod e l is s ta ti s ti ca ll y signifi ca nt fo r a ll th e c rop 
e nterpri ses(except for tran spl anted technology of paddy), as indi cated by th e 
signifi cant va lues of Co-effi cient of Multiple Determinati on (R2). 
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Table 6: Correlation analysis between irrigation cost and gross returns of selected 
crop enterprises 

S.No Crop Correlation coefficient 

l Paddy (S RI) -0 .88 ** 

2 Paddy (Transplanted) 0.36NS 

3 Paddy (semi-dry) 0.53 * 

4 Maize 0.82 ** 

5 Groundnut 0 .96 ** 

6 Chillies 0.94 ** 

7 Sugarcane 0.96 ** 

8 Turmeric 0 .90 ** 

Note: **-Sig11.ifica11/ at 1% level, *-Sig11.ifica11t al 5% level a11d NS - Non-Sig11ifica11.t 
Raw Data Source : Personal interviews with the farmers 

Table 7: Influence of irrigation cost on the gross returns of selected crop 
enterprises 

S.No Crop Intercept xi (IC) Adj R2 

I. Paddy (S RI) 9.05 ** - 1.70 ** 0.73* * 

2 . Paddy (Transplanted) 4.62 ** 0.06NS 0.33NS 

3. Paddy (semi-dry) 3.96** 0.94 * 0.68 ** 

4. Maize 2. 13** 0.80 ** 0.66 ** 

5 . Groundnut 1.44** l.05 ** 0.93 ** 

6. Chillies 2.08 ** 0.93 ** 0.88 ** 

7 . Sugarcane 1.84** 0 .99 ** 0 .93 ** 

8. Turmeric 1.20 ** 1.12** 0.80 ** 

Note: IC - Irrigation costs, **-Significant al 1% level, *-Significant al 5% level and NS - No 11.-Significanl 

Raw Data So urce : Personal interviews with the farmers 

A close perusal of tab le 7 reveals that, irri gation costs exerted signifi cant positive 
impact on the gross returns of the selected crop enterprises viz., maize, groundnut, 
chilli es , sugarcane and turmeric, implying that, fo r every one per cent increase in 
irri gation costs , the gross returns will increase by 0.80, 1.05 , 0.93, 0.99 and 1.1 2 
per cent respectively. It is interesting to note that, in case of SRI cultivation technology 
of paddy, the irriga ti on cost is exerting signifi cant negative impact on the gross 
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returns. To be more precise, for every one per cent increase in irrigation cost, the 
gross return s will decrease by 1.70 per cent. Thi s signi fies the fac t that, with less 
water u age in SRI culti vation technology, the yields will increase, thereby leading 
to higher returns. In case of semi-dry technology of paddy, fo r every one per cent 
increase in irri gat ion cost, the return s can be boosted by 0.94 per cent , implying 
that, the judicious use of irrigation resource will fetch higher retu rns. This is further 
confirmed fro m the transplanted technology of paddy, as the indiscri minate increase 
in irrigation cost could not boost the gross returns to a significant extent. Thi s suggests 
that, the excess use of irrigation water in case of paddy could not account much for 
boos tin g th e gross re turn s. Hence , recomme ndati on of less wa ter use padd y 
production technologies should assume more signifi cance in KWD, as they yields 
two benefits viz., enable the farmers to cul tivate a second crop and the excess water 
(over and above the quanti ty recommended fo r SRI technology) can be regul ated 
to the ta il end commands. With increasing cropping intensity , th e number of man 
days of empl oy ment will increase significa ntl y in KWD . As the KWD harbours 
signifi cant number of wo rking popul ati on (farmers and agri cultu ra l labour) in 
agriculture to a tune of 66 per cent of total populati on of KWD , the increase in 
cropping intens ity th rough econom izing water usage, will susta in the m in agri­
busi ness. 

Comparative economics of paddy cultivation under different water management 
interventions 

To hig hli ght the importance of di ffe re nt wate r sav ing crop produ cti on 
technologies in sustaining the farming communi ty in agri-business through increasing 
the cro pping i nte nsity and numbe r of man days of e mpl oy me nt, comparat ive 
eco nomics of padd y culti vati on was studied under di ffe rent water manage ment 
situations. Paddy was selected fo r thi s study because, it is the major crop cu lti vated 
in KWD and it is the major water-consuming crop, thereby, not allowing the farmers 
to cultivate a second crop in rabi season. Hence, the economics of paddy culti vation 
under di fferent water management situations was studied, as it gu ides the farmers 
in practicing the bes t technology fo r which the BCR i hi ghest. Three important 
water management technologies vi z. , transplanted, semi-dry and SRI were studi ed 
in-detail. Transplanting method is normally fo llowed by the farmers, where as, semi­
dry and SRI production technologies were less adopted by the farmers. Even though 
semi -dry method is an age-o ld prac ti ce, the fa rmers were habituated to cul tivate 
paddy under transplanted condition only, because of the irrigati on fac ilities in KWD. 
SRI cul tivation is re latively a modem water saving technology, but it is less adopted 
in KWD, as the farmers were less tra ined on thi s _technology. The analytical fi ndings 
are presented in Table 8. 
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A close perusal of Table 8 reveals that, SRJ cu lti vation technology of paddy 
contributes more benefits to the farmer, as indicated by the hi ghest BCR of 1.06 
fo llowed by semi-dry (0.66) and transplanted (0.52) production technologies . It is 
quite in teresti ng to note that, SRI culti vation technology benefited the farmers over 
semi-dry and transplanted technologies through increasing the paddy yie ld . On the 
other hand , se mi-dry paddy benefited the farmers over transplanted technology 
through reduction in the cost of cu lti vation. Both SRI and semi-dry cu lti vation 
tec hn o logies involve less irrigation cost (R s.43 7.56/ha and R s.475.11/ha 
respective ly) when compared to tran splanted technology (Rs.848.78/h a). T he 
reduction in irrigation cost in SRI and semi-dry paddy production technologies 
is sign ifi cant, as indicated by the decline to a tune of 48.45 and 44.02 per cent 
respectively over transplanted technology. Thi s clearly indicates that, by less water 
usage, paddy return s can be boosted by adopt in g SRI and semi-dry production 
technologies. Even though the total operationa l costs incurred in SRI cu lti vation 
are hi gher (mainly due to land preparation and leve llin g, organic manures and 
weeding) than transplanted and semi-dry cultivati on technologies , the increased 
contribution from yield boosted the net return s. The lower irrigation cost in SRI 
culti vation tech nol ogy is a hearteni ng aspect benefiting the farmers to produce 
more crop per unit of water resource used. 

The lower paddy yie ld in semi-dry production technology is compensated by the 
declined cost of cultivation, thereby contributing higher BCR over transplanted technology. 
The increased yield and declined cost of cultivation of paddy in SRI and semi-dry production 
technologies respectively were mainly responsible for the low cost of production of paddy 
in SRI (Rs. 209.06/qtl) and semi-dry (Rs . 244.82/qtl ) technologies over transplanted 
technology (Rs. 277 .67 /qtl). To have a clear picture about the importance and relative 
advantages of these water saving paddy production technologies over the transplanted method, 
the details are shown in tab le 9. 

Table 8: Comparative economics of paddy cultivation under different water 
management situations (Rs/ha) 

S.No Particulars Transplanted Semi-dry SRI### 

paddy# paddy## cultivation 

1 Operational Costs 

2 Land preparation & levelling 1344.44 750 . 15 2011.1 1 

3 Seed & transplanting 2536.1 1 I 000 .52 1333.33 

4 Organic manures 1885.00 495.65 2296 . 11 

5 Fertilizers 2481.11 2465.85 2231.11 

6 Weeding 991.67 1790.50 2593.11 
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7 Plant protection 1544 .78 660.25 1023.33 

8 Irrigation 848.78 475.11 437 .56 

9 Harves ti ng, threshing, 3582 .22 3575.67 3526.67 

winnowing, & bagging. 

10 TOTAL OPERATIONAL COST 15214 .11 11213 .70 15452.33 

11 Fixed Costs 

12 Interest on Working capital 317 .07 252.31 331.76 

13 Land Revenue 200.00 200.00 200 .00 

14 Depreciation 392.46 345.27 382.63 

15 Renta l value of owned land 2000.00 l 600.00 2000.00 

16 Interest on fix ed capital 200 .00 160 .00 200.00 

17 TOT AL FIXED COSTS 3109.53 2557.58 3114.39 

18 TOTAL COSTS 18323.64 13771.28 18566.72 

19 GROSS RETURNS 27921.41 22856.25 37911.63 

20 NET RETURNS 9597.77 9084.97 19344.9 1 

21 BCR 0 .52 0.66 1.04 

22 Yield ( qtl s/ha) 65 .99 56.25 88.8 1 

23 Cost of production (Rs/qt! ) 277 .67 244.82 209 .06 

24 Man days of employment 70 .5 1 89.71 75 .73 

(No. /acre/season) 

Note : @ - Direct sowing of paddy 

# - Nursery seedlings of25 days age are transplanted in main fi eld. The main field was maintained 
under water logged condition upto a depth of 5 cm ti ll harvesting stage. 

## - Germinated paddy sown directly in the main fie ld. Alternate wetting is done upto the 
panicle initiation stage and later standing water is maintained upto a depth of 5 cm 
when canal water is available. 

### - 8-12 days old nursery is transplanted in the main field. The main fie ld is maintained 
in a saturated condition (without water logging) upto the panicle initiation stage and 
later standing water is maintained upto a depth of 5 cm. 

Raw Data Source : Personal interviews with sample fa rmers (n = 120) 

Prioritization of researchable issues in KWD 

While fund s availab le for agricultural research are decl ining over a period, 
the expectations are sti ll on the rise . There lies an immense need to priori tize 
researchable issues/problems of KWD such that, the most urgent problem is tacked 
first. Accordingly, Garrett's ranking test was employed to prioritize the researchable 
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problems of the KWD and the findings are shown through table I 0 . It is clear fro m 
the tabl e tha t , a ll th e sample fa rmers un animou sly ex pressed about the wate r 
management problems in KWD. It is interesting to note that, both the system- level 
and fi e ld-l evel interventio ns need to be addressed to solve the iss ues/problem s of 
wate r manageme nt. Besides address ing the wate r management proble ms, there is 
an immense need to develo p varieties suitable fo r soil salinity and water logging 
situatio ns and also to suit the situatio n of less water availability, to develop cost­
effecti ve package of p ractices in the light of IWRM and to standardize the water 
requi rement data fo r diffe re nt paddy productio n techno log ies . 

Table 9: Advantages of practicing water saving paddy production technologies 
(semi-dry and SRI) over normal transplanted method 

S.No. Features Transplanted Semi-dry SRI 
method method method 

I. Time of planting Us ually delayed Tim ely sow in g Tim ely sow 111 g 
due to late release can be done with can be done with 
of canal water (2nd the o nse t of th e onse t of 
fo rtnight of Aug) summershowers summer showers. 

(June) (June) 

2. Time of 25 Days - 8- 12 Days 
transpl antation 

3. Irrigation cost (Rs/ha) Highest (848.78) Lowe r th an Lowest (437.56) 
tr a n sp l a n te d 
method (475. 1 l ) 

4. Poss ibi lity of second Very low chance. Yes . The cro p Yes. Th e crop 
crop Beca use of season was started season was started 

indi sc rimin a te in time and less in time and less 
water usage in wa ter used fo r wa ter used for 
kharif season, low kh ari f paddy. kh ari f padd y. 
rain fa I I and less Bright chances for Bright chances for 
water in th e takin g up pul se tak ing up pul se 
reservoirs. crop during rabi crop during rabi 

season. season. 

5. Major factor Market price. Decline in cost of Drastic increase in 
influencing returns cul tivation. yield . 

6. No. of man days of Lowest (70.51 ) Highest (89.7 1) Higher th an 
e mpl oy me nt/ ac r e / tr a n s pl a n t in g 
season method (75.73) 

Note : DAS - Days After So wi11g 
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Table 10: Garrett's ranking of prioritization of researchable problems in KWD 

S.No. Researchable Issues 

1 Delay and untimely release of canal 
water affecting crop yields 

2 Declining yields and cropping 
intensity due to water logging and soil 
salinity problems 

3 

4 

5 

6 

Increased cost of cultivation of 
agricultural crops especially in 

problematic soils 

Standardization of water requirement 
data/information for paddy grown 
under different water management 
production technologies 

Lack of situation specific crop 
varieties (paddy and black gram) 
suitable to salinity and water logging 
conditions and less water /drought 
conditions . 

Low prices for agricultural 
commodities in the market economy 

Planning IWRM on the lines of paradigm shifts 

Score Rank 

79.86 I 

68.11 II 

63.59 III 

42.18 

55.32 

40.29 

The analytical findings pertaining to the growth pattern of irrigated area, 
contribution of different irrigation sources towards irrigating the crops , economic 
analysis of major crop enterprises cultivated and their contribution towards number 
of man days of employment, economic efficiency of irrigation water resource in 
cultivating the crops, degree of association between irrigation cost and gross returns 
of selected crop enterprises and the influence of irrigation cost on the gross returns 
will enable us to understand the impact of irrigation resource in influencing agri­
business. Further, the other important finding that, through less water usage, crop 
production can be sustained, that too with higher returns and increasing periods of 
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employment, is really an encouraging aspect, as the di ssemination of technology 
on these lines will definitely enable the farming community to increase their cropping 
intensity and there lies more scope to regulate the water flow from head reaches to 
the tail end reaches of canal commands for increas ing the cropped area in KWD. 
This really demands more technological interventions relating to the standardization 
of water requirement data for different water saving paddy production technologies, 
as the situation in KWD is getting worse year by year in relation to irrigation water 
availability. Of course, keeping the uncontrollable natural factors aside, it is possible 
to regulate the irrigation system in KWD, as the execution of water saving production 
technologies are feasible in the farmers' fields and the situation is more demanding 
now. This needs systematic planning and implementing of the important strategies/ 
concepts of IWRM ie., enabling environment, institutional roles and function s and 
management instruments, as shown in fi gure 1, and this will definitely promote the 
agricultural scenario through improving the irrigation efficiency in KWD. 

A close perusal, of fi gure 1 clearly depicts an interesting picture that, the 
present scenar io in th e KWD is very congenial to implement different water 
management strategies of IWRM, as they are encouraged not only by the efficient 
actions of different interventions, but by the congenial environment prevailing for 
executing these interventions. The environment in the State in general and in KWD 
in particular, with reference to the execution of various developmental activities in 
agriculture, that too in relation to the water management aspects , will definite ly 
exert strong motivating force for planning technological interventions relating to 
water management. As water scarcity is the present crisis now and it may prevail in 
the future also, due to increasing competition arising from the household and industrial 
sectors, there is an immense need to plan and implement water saving crop production 
technologies in agr iculture. This is because, agric ulture is the major sector 
contributing to the State' s income and providing employment to a significant number 
of rural population. The enabling environment, institutional roles and functions and 
management instruments are a posing favo urable picture for executin g water 
management interventions in KWD . This facilitates the farmi ng commun ity to 
harvest good crop per unit of water resource used in the production programme. 
However, the application of these concepts of IWRM should be planned on the 
lines of various paradigm shifts identified in KWD (Table 11) in the light of acute 
water scarcity, salinity and water logging problems. This will definitely boo t the 
profitability in agricultural production and thereby , sustain the farming community 
in agri -business . Giving more emphasis on the paradigm shifts is also helpful to 
identify the actual potential areas, where enough thrust is required to achieve desired 
benefits from the technological interventions. Moreover, they will definitely pave 
the right way to improve the agricultural scenario in KWD suiting to the present 
needs and to the emerging challenges in the ensuing future . 

January - June, 2005 59 



()05,_ 

~ ----------------------------------

Table 11: Important paradigm shifts identified to plan technological interventions 
of IWRM in KWD 

s. Paradigm shift 
No. Shift from Shift to 

1. Farmers perceive water as a 'Free Farmers shou ld be convinced that, water is a 'finite , 
Good' . vulnerable and economic (scarce)' good. 

2. Farmers were treated as a mere The accountabi lity of fa rmers in adopting the 
' Recipi e nt ' of tec hn o log ica l technological interventi ons will be g iven more 
in terventions. importance by involving them in cost sharing. 

3. More crop productio n with no More crop production with due emphasis on cost-
emphasis on cost-effecti veness. effecti veness through IWRM 

4. Application of water to the crop Application of water as per the recommended 
fields as and when it is available quantity at the critical moisture sensiti ve stages 
in the sources (canals/tanks/well s (CMSS) of crops and standardizatio n of water 
etc) requirement data to the crops (farming-s ituation 

wise). 

5. Lack of coord ination between the Bringing system level interventions to coord inate 
Farme rs' Organiza tions (FOs)/ the FOs/WUAs and offi cials from Agriculture and 
Water Users' Associations (WU As) Irrigation departments, such that the water releases 
and officials from Agriculture and matche with acreage of crop and crop growth 
Irrigation departments. stages. 

6. Flooding the fi elds with irrigation More emphasi on micro-irrigation (more crop per 
water. drop of water used) 

7. Appli ca ti o n of c he mi ca l Insta ll ation of ub- surface drainage sys te m to 
amendm ents to resto re sa lin e restore saline affected lands in water logged areas 
affected lands in water logged on a permanent bas is. 
areas as a temporary solution. 

8. Paddy as a second crop. Improving the profitabi lity of cropping pattern by 
suggesting equal ly remunerative crops but with less 
water requirements. 

9. Parti c ipation of fa rm women in More emphas is on the ro le of fa rm wo men in 
water management is neglected. collect ing and safeguarding the i1Tigation water. 

10. More emphas is on prod ucti o n/ More emphasis on production/unit of irrigation 
unit of land under cultivation. water resource used or irrigation cost incurred. 
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Fig : 1 KEY CONCEPTS OF IWRM 

INSTITUTIONAL ROLES AND FUNCTIONS 

• Capacity Building 

• Coordination among line depts 

More participatory approach 

ON THE LINES OF 

PARADIGM SlllFTS 

MANAGEMENT INSTRUMENTS 

Conjunctive use of surface water, 
ground water and rainfall 

• Recycling of drainage water 

• Reclamation of problematic soil s 

• Popul arizat ion of water sav in g 
technologies 

• Micro irrigation systems 

• Sustainability concept in production 
systems 

• Eva lu atio n of Socio-Economic 
welfare 

• Formulation of policy instruments 

• Restoration of ecological balance 

ENABLING ENVIRONMENT 
State Policies 

• Inc reased bud geta ry allocation towards 
irrigation sector 

• Subsidy allocation to popul ari se Micro­
irrigation (90%) 

• WUAs in 1997(Participatory approach) 

• Foreign Collaborative proj ects & fo re ign 
direct investments 

Legislations of State Govt. 
• Neeru- Meeru - 2000 

• Inten ification of Watershed Development 
Programme (IWDP) - 2000 

• AP Water, Land and Tree Act (APWLTA) -
2002 

• Massive Prom otion of Mi cro Irri ga tion 
(MPMI) - 2003 

• Task Force on Agriculture- 2003 

• Farmers Call Centre - Expert Team - 2003 

• Technology Mi ssion on AgriJ-2004 
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Conclusions and Suggestions 

To conc lude, the irrigat ion water usage in KWD showed low economic 
efficiency. Further, the declined contribution from the major irrigation sources and 
the declined growth in irrigated area of major crop enterprises cultivated in KWD 
call s for systematic planning and implementation of IWRM on the lines of different 
paradigm shifts identified in lieu of acute water scarcity and prevalence of so il 
sa linity and water logging problems. Promoti~ cost-effective crop production 
technologies with major reference to irrigation water resource were immensely 
usefu l to sustain the agri-business in KWD both in terms of increasing cropping 
intensity and regulating the water flow to the tail end commands. As the basic 
concepts of IWRM viz. , enabling environment, in stitutional roles and function s 
and management instruments are posing a favourab le picture for the effective 
implementation of water sav ing crop production technologies in KWD, there li es 
an immense need to address the prioritized resea rchable iss ues of water 
management. Both the system level and fie ld level management interventions need 
to be addressed for improving the irrigation water usage efficiency in KWD . To 
achieve better resu lts, a participatory approach involving all possible stake holders 
viz., Farmers ' Organizations, Water Users Associations, Department of Agriculture, 
Department of Irrigation, District Water Management Agency, Women groups, NGOs 
etc. , deserves special attention . This would faci litate the re earchers to plan water 
management strategies more effectively and efficiently so as to combat the declining 
economic efficiency of irrigation water resource in KWD. 
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