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ABSTRACT 
 

The Multipurpose Nagarjunasagar Project on River Krishna, near the then 
Nandikonda village, Peddavoora Mandal, Nalgonda District is the pride of Andhra 
Pradesh. The Project comprises of a 409 feet (130 m) high Dam, a 810 MW main 
Power House at Dam, and two canals named Jawahar canal and Lal Bahadur canal 
taking off from the reservoir on right and left side respectively to irrigate about 22 lakh 
acres (900000 ha) benefiting the districts of Guntur and Prakasam under Jawahar 
Canal and Nalgonda, Suryapet, Khammam, Krishna and West Godavari under Lal 
Bahadur Canal.In the last Rabi 2017-18 season, Nagarjuna Sagar left canal planned 
to provide 40 TMC of water to 1.618 lakhs hactares in Zone 1 and Zone -2 in the 
Nalgonda, Suryapet and Khammam districts. In this season the farmers grown crops 
in 2.1 lakhs hectares, about an area of 1.21 lakhs hectares in Nalgonda &Suryapet 
districts of Zone-1, and 0.89 lakh hectares in Khammam district under zone -2. NS 
Left canal ayacut record-level crop yields are observed due to optimum use of water, 
the following are the reasons for such records:Left canal modernization works under 
the Water Sector Improvement Scheme (WSIP) was initiated in 2010 and renovation 
of Major canals, Distributary Canals and Dam Safety works were taken up. 
Modernization of canals with adoption of ON & OFF system, Water reached to tail-
end areas of canals, and ayacut increased significantly compared to the past. Earlier 
the yield is about 99 bags of paddy per hectare, now it is increased to.123 bags per 
hectare. Earlier Water used for irrigating 2428 hectares in continuous supply, is now 
irrigating about 4856 hectares with adoption of ON & OFF method of supply. Also the 
farmers are able to get the irrigation water to their tail-end areas without any effort. 
 
Keywords: Water Use Efficiency, Water productivity, Krishna River, Modernization, 
On/Off System, Integrated Water Management. 

 
1.  INTRODUCTION 
 
The Nagarjuna sagar Project (NSP) is the largest multipurpose project in the 
Telangana state. It was constructed between 1955 and 1967. The NSP provides 
irrigation to about six lakh farmers in the two states of Andhra Pradesh and 
Telangana State (TS) for cultivating about 0.873 M ha of ayacut. Over a period of 
more than half a century since its construction, the NSP canal system has been 
damaged badly, losing its designed discharge capacity. It was assessed during 1996-
97 by the Government that the irrigation water was not reaching to one fourth of the 
ayacut. Poor maintenance is one of the prime reasons for canals’ dilapidation. The 
then Government of erstwhile State of Andhra Pradesh has taken up the Andhra 
Pradesh Water Sector Improvement Project (APWSIP) to modernize and rehabilitate 
the NSP with the financial assistance of the World Bank, to restore the NSP canal 
system to its originally designed discharge capacity. At baseline, it was estimated that 
one fourth of the ayacut under NSP is not getting irrigation waters due to the 
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dilapidated canal network. Of the total ayacut of 2.66 lakh ha in Telangana State 
under NSP, there was an estimated gap ayacut of about 0.66 lakh ha. During the last 
year of the project i.e., 2017-18, an area of 2.14 lakh ha has been irrigated against 
the total command area of 2.66 lakh ha under NSP command in TS not withstanding 
the limited release of 46.36 TMCs of water as against the total allocation of 99.75 
TMCs (WSIP report 2018). It is imperative to note that more than 80% of the area 
under NSP command in TS has been irrigated albeit just 47% of the total allocated 
water is released. It can be presumed that under normal conditions, if the water in the 
reservoir is adequately available and the water is released as per the allocation, the 
total ayacut under NSP in TS would have been irrigated decimating the gap aycut. 
The Canal Operations Plan is one tool used to operationalize equitable distribution of 
water. These plans are created for every canal system every crop season. Especially 
in the case of surface water utilization, when there are other uses or users of the river 
water, maximising the efficiency and productivity per unit of water diverted from a 
river becomes very crucial (ADB Report. 2014). 
 
2.  METHODOLOGY 
 
The Nagarjuna sagar left canal, called ‘Lal Bahdur Canal’ runs for a length of 180 kms 
as main canal and a further length of 117 Km as 21st main branch canal (21st MBC). 
Thus the total length of the main canal and 21st Main Branch canal is 297 Km. It 
provides irrigation to 4.20 lakh ha (10.39 lakh acres) of contemplated ayacut in the 
districts of Suryapet, Nalgonda and Khammam in the State of Telangana and 
Krishna in Andhra Pradesh, using132 TMC of water allocated by the KWDT. It has 
distributary network including 7 branch canals with a length of 7,722 km and field 
channels for a length of 9,654 Km. (Profile report of NSP. 2001). 
 
In Nagarjuna Sagar Project, after bifurcation of the State of Andhra Pradesh in to 
Telangana State and Andhra Pradesh in India, the emphasis on Irrigation has been 
increased substantially. This in turn has prompted the Government to take up 
organizational restructuring, suiting to the current need and demands. 
 

 
 

Figure 1. Nagarjuna Sagar Project Left Canal Command Area 
 
2.1 Interventions Made Under the Project 
 
The following are the organized demonstrations and trainings on improved production 
technologies and efficient on-farm water management practices Increased the 
productivity of field crops mainly rice, maize, groundnut, chillies and cotton by; 
 

(i) Promotion of crop intensification and diversification; 
(ii) Capacity building of farmers and project staff by imparting trainings; 
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(iii) Strengthening District Agricultural Technology Management Agencies 
(ATMA), training institutes and input testing laboratories; 

(iv) Strengthening of input laboratories to maintain the quality of inputs and; 
(v) Linking farmers with markets. 

 
2.2 Capacity Building 
 
 Besides conducting the demonstrations, training programmes were conducted to the 
departmental officials on the following topics, for their capacity building in delivering 
the efficient services to the farmers. In this context suitable water accounting 
procedures need to be put in place to identify the opportunities for water savings 
(Sharma et. al., 2012) 
 

(i)  Water management in different field crops. 
(ii)  Measurement of irrigation water through different devices. 
(iii)  Water saving rice production technologies (Kalpana et. al., 2009) 
(iv)  Water management in cotton, maize and chillies. 
(v)  Integrated pest and disease management in different field crops. 
(vi) Soil health enhancement-Issues and strategies. 
(vii)  Role of micro irrigation for enhanced crop productivity. 
(viii) Use of poor quality irrigation water in agriculture. 
 

The trainee participants were taken to nearby research stations to show different 
water conservation and management practices and irrigation projects as a part of 
their exposure visits. 
 
2.3 Farmer Trainings: 
 
Farmer training programmes were conducted by various network centres, covering 
the following topics broadly. 
 

(i) Resource conservation in rice based cropping systems. 
(ii) Water saving rice production technologies. 
(iii) Water management in ID crops for enhanced productivity. 
(iv) Problem soils and their management. 
(v) Integrated pest and disease management in different crops and 
(vi) Best management practices in different field crops. 

 
 

 
Figure 2. Crop diversification in red gram and high density cotton 

demonstration 
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Kalpan et. al, 2009 reported that there was 8.2% increase in yield in dry rice 
technology and 1.7 to 4.1 % increase SRI technology and also reported 16% 
production increase with single irrigation and 46% production increase with two 
irrigations. The management of soil, water, plants and pests is required combinely 
together to overcome the constraints and secure improvements in yield (Bossio et al., 
2008) and water productivity. 

 
Figure 3. Drum seeding and mechanized harvesting 

 
2.4. Mechanised Transplantation 
 
The project has promoted mechanised transplantation of paddy through 
demonstrations. Initially, lead agro equipment companies M/s. Yanman and M/s. 
Kubato have come forward to provide the services through their transplanters on hire 
basis. Out of the hire charges of. Rs.8649 per hectare, the project borne Rs.1500.00 
and the remaining cost was borne by the farmers concerned. The farmers were very 
enthusiastic to adapt the mechanized transplantation for the advantages of time 
saving, overcoming the labour problem and saving cost on raising nurseries. 
Subsequently, some of the farmers have purchased the transplanters and started the 
practice of hiring it out to the other farmers. Seeing at the response of the farmers in 
the NSP command, the Government of Telangana State has decided to purchase one 
Transplanter for each mandal initially, to facilitate the farmers and to avail the 
services. 

 

 
Figure 4. Raising of paddy nurseries and mechanized transplantation 

 
2.5  Impact of the Adaptive Research Demonstrations: 
 
The farmers, field functionaries of irrigation and agricultural departments who visited 
the various field demonstrations conducted on improved water management, 
resource conservation and allied crop production practices were very much convinced 
about the results and performance of the technologies demonstrated. Further, the 
trainee farmers have in turn spreaded the usefulness of these demonstrations in 
terms of saving the irrigation water by practicing micro-irrigation (drip, sprinkler and 
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fertigation) in different fields and horticultural crops has been increasing year after 
year in the State. The departmental and field level staff after up-grading their 
knowledge on various water saving technologies and field implementation are 
promoting the practices of MSRI, aerobic rice, direct seeded rice and AWD irrigation 
in rice on large scale in the NSP command areas. Further, the resource conservation 
technologies viz. alternate crops to rice, intercropping, mulches, zero tillage (maize 
and sorghum) and protective supplemental irrigation practices demonstrated in I.D 
crops minimizes the crop failures, conserved the energy and labour besides 
spreading the irrigation water to the tail reach of the command. This sub-component 
was set with an aim to strengthen the Water and Land Management Training and 
Research Institute (WALAMTARI), a premier training institute in the state, to enable it 
to carry out its added responsibility of providing customized training to WUOs and the 
I&CAD staff of NSP under the project. 
 
The WALAMTARI has developed three training modules on roles and responsibilities 
of the Water Users Association (WUA) members, maintenance of WUA records and 
conduct of meetings. One workshop was conducted for WUA presidents from each 
circle in the year 2013. Ever since the term of the elected bodies of WUAs expired in 
January, 2014, the WUAs have been functioning with the transitional arrangements 
made by the Government. Further, the WALAMTARI has withdrawn its Field Training  
Centres (FTCs) which were supporting the engineers and the WUAs in providing 
various trainings. The training was imparted to the water management staff, who are 
part of quality irrigation management and by providing awareness among the water 
management staff and farmers for optimum utilisation of water to make the system 
successful. 
 
3.  RESULTS AND DISCUSSION 

 
3.1  Increased Water use Efficiency at project level 
 
At baseline, 10.2 lakh ha of area was irrigated with the water use efficiency of 131.9 
ha/MCM, utilising the 7740 MCM of water released for irrigation. During the final 
project year of 2017-18, only 4172 MCM of water was released due to inadequate 
availability of water in the reservoir. Nevertheless, with the limited water released, 
7.06 lakh ha of area was irrigated, showing an increased water use efficiency of 169.1 
ha/MCM against the baseline value of 131.9 ha/MCM. 
 

Table. 1: Water Use Efficiency of NSP Command in TS 
 

 
  

 
 

Command  

Area 

Area Irrigated lakh ha Water Used MCM Water Use Efficiency ha/MCM 

 
Base line 

 
Mid term 

 
End 

Evaluation 

 
Base line 

 
Mid term 

 
End 

Evaluation 

 
Base 
line 

 
Mid term 

 
End 

Evaluation 

Right canal 5.92 1.86 3.94 4593 1325 2546.8 128.9 140.4 154.7 

Left canal 4.28 1.04 3.12 3147 442.8 1625.9 136 234.8 191.7 

NS Project 10.2 2.9 7.06 7740 1767.8 4172.7 131.8 164 169.1 
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Table. 2: Comparison of Water Use Efficiency with Baseline 

 

 

 

 

 

 

 

 
   

Figure 5: Area Irrigated and Water Use Efficiency 
 
3.2  Canal Conveyance Efficiency Increased 
 
The rehabilitation of the canal system has improved velocity of the water flow, 
arrested the evaporation and seepage losses. All these factors have contributed for 
the increase in canal conveyance efficiency. The canal conveyance efficiency for the 
left main canal of NSP at the end of the project is 93.78% as against the baseline 
value of 89.78%. With the improved canal conveyance efficiency, the time consumed 
for water to reach the fields is significantly reduced. After modernization of the canal 
network, the time for water reaching the fields is reduced by 40.98% in Nalgonda 
district and 55.56% in Khammam district. 
 
3.3  Crop Yields Increased 
 
The agricultural interventions such as demonstrations and trainings had a good 
impact on the yields of the five major crops. Comparing with the baseline, there has 
been a significant increase in the yields of the five major crops of Paddy, Maize, 
Groundnut, Chillies and Cotton. Against the targeted increase of 15-25%, paddy has 
witnessed an increase of 23.8% yield over the baseline, maize 50.5%, groundnut 
35.8%, chillies 16.2% and cotton 48.3%. Better availability of the water with 
rehabilitated canal network, awareness created by the department of agriculture and 
horticulture on advanced agricultural technologies among the farming community 

 
 

Canal 
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Water 
use 

efficiency 
ha/M cu m 
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ID 

 
Total 

Ayacut 
irrigated ha 

Water 
utilised  
M cu m 
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Canal 

 
Nalgonda 

 
118583 

 
7990 

 
126573 

 
 
 

 
213820 

 
 
 

 
1312.7 

 
 
 

 
162.9 

 

Khammam 

 

26463 

 

60784 

 

87247 

Total of NS command in 

Telangana State 

 

145046 

 

68774 

 

213820 
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through demonstrations and trainings to the farmers are the main factors that 
contributed to the increase in crop yields. 
 
The higher yields of demonstration plots over the non-demonstration plots have 
established the benefits of practicing the advanced agricultural technologies. There is 
an increase of 16.78% in the yields of the paddy in demonstration plots over the non-
demo plots, 46.2% in the yields of maize, 17.6% in chillies, 9.2% in cotton and 23% in 
groundnut. 

 
3.4   Diversification To High Value Crops 

 
During the period of 2015-16, 2016-17 and 2017-18 the area cultivated under cotton, 
maize, pulses like green gram and Bengal gram and other crops including 
horticultural crops has increased though there is no significant change in the area 
cultivated under paddy. 
 
During the last three years of the project, 2015-16, 2016-17 and 2017-18, there is a 
drop of 17.3% in the area under paddy in Suryapet Dist and Nalgonda district. 
However, on the whole, there is not much difference in the area under paddy under 
NSP command in TS. In case of area under cotton crop, there is a substantial 
decrease of 33% whereas, there is a huge increase of more than 300% in the area 
under maize. Area under green gram has increased by 51% from 2015-16 to 2017-
18.There is a good increase (77%) in area under Red gram in the year 2016-17 but 
not sustained in the following year due to drastic fall in the price of the Red gram. 
 
There is a drastic fall in the area cropped under paddy from 73.93% of the total 
cropped area in base year to 52.55% at the end of the project. Area under maize has 
increased from 1.89% of the total cultivated area in baseline to 6.16% in the end 
evaluation. Cotton cropped area has increased from around 13.97% of the total 
cultivated area at baseline to 21.77% during the end evaluation. 
 
3.5  Cropping Intensity Increased 
 
Cropping intensity has increased significantly from 130% in baseline to 168% at the 
end evaluation despite non-availability of adequate water in the reservoir. The water 
from the NSP reservoir was released late (in November, 2017) i.e., after the Kharif 
operations were began. Sowings were done using the other irrigation resources like 
groundwater. Improved water delivery service after rehabilitation and the practice of 
conjunctive use of surface and groundwater are the prime factors contributing to the 
increased cropping intensity. The predominant crops sown twice on large scale are 
paddy and pulses. 
 
3.6  Innovative initiatives 
 
3.6.1  Supply of Water from Tail to Head Reaches, on and off Method 
 
The project has introduced the system of providing the water from tail end to head 
reaches and it has resulted in equitable distribution of irrigation water. Farmers of all 
the reaches have acknowledged their satisfaction on availability of water to their field 
after introduction of this innovative system. Further, the farmers of the NSP command 
have followed “on and off” method of irrigation which resulted in improved water use 
efficiency. 
 

(i) In the last Rabi 2017-18 season, Nagarjuna Sagar left canal planned to 
provide 40 TMC of water to 4 lakh acres in Zone 1 and Zone -2 in the 
Nalgonda, Suryapet and Khammam districts. 
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(ii) In this season the farmers grown crops in 2.1 lakhs hectares, about an 
area of 3 lakh acres in Nalgonda &Suryapet districts of Zone-1, and 
0.89 lakh hectares in Khammam district under zone -2. 

(iii) Left canal ayacut record-level crop yields are observed due to optimum 
use of water, the following are the reasons for such records: 

(iv) Left canal modernization works under the Water Sector Improvement 
Scheme (WSIP) was initiated in 2010 and renovation of Major canals, 
Distributary Canals and Dam Safety works were taken up. 

(v) Water reached to tail-end areas of canals, and ayacut increased 
significantly compared to the past. 

(vi)  Flow measuring equipments was installed to assess and to control the 
release of water to avoid wastage. 

(vii) Before modernization, large quantum of irrigation water was required to 
irrigate the field continuously throughout the crop season. But, during 
the last Rabi 2017-18 season with ON & OFF system the following 
benefits accrued to the farmers: 

(viii) Earlier the yield is about 99 bags of paddy per hectare, now it is 
increased to 123 bags per hectare for the farmers with the use of ON & 
OFF system. 

(ix) Water used for irrigating 2428 hectares in continuous supply, is now 
irrigating about 4856 hectares with adoption of ON & OFF method of 
supply. 
 

On April 4, 2018, the farmers in the Nagarjuna Sagar left canal expressed their 
opinions at the field level to Project Authorities, that  
 

(i) Earlier, the water was not reaching to the tail-end ayacut, the farmers 
used to struggle for irrigation. After modernisation of canals with 
adoption of ON & OFF system of irrigation, the farmers are able to 
get the irrigation water to their tail-end areas without any effort. 

(ii) Continuously monitoring the releases and controlling the water 
regulation throughout the season, and the water has been reaching 
to the tail-end ayacut without any effort by farmers. 

(iii) This system of ON & OFF irrigation is being continued now. 
 

Table: 3 District wise Ayacut Irrigated & Water Utilized Particulars in Rabi 
 

Name of the 
Project 

Year 
Name of the 

District 
Localised 

Ayacut 
Water Released 

(TMCs) 
Area irrigated 

(Hectares) 
Duty 

(Acres/TMC) 

N
ag

az
rj

u
n

a 
S

ag
ar

 P
ro

je
ct

 

 

2014-15 

Nalgonda 381391 33.82  123334 9011 

Khammam 259423 17.22  28611 4106 

Total 640814 51.04  151945 7356 

2015-16 

Nalgonda 381391 0.00  

 

0 

Khammam 259423 0.00 

Total 640814 0.00 

2016-17 

Nalgonda 153542 18.62  40040 5314 

Suryapet 227849 0.00 0 0 

Khammam 259423 9.05  63126 17240 

Total 640814 27.67  103167 9214 

2017-18 

Nalgonda 145720 10.27  45654 10985 

Suryapet 229961 15.30  80882 13064 

Total 634889 46.36  213759 11394 
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3.6.2 Users Centered Aquifer Level Groundwater Management Pilot 
Groundwater Pilot - Replication of Construction of Recharge Structure 
with Shafts 

 
The project has implemented one “Users Centered Aquifer Level Groundwater 
Management Pilot” in an aquifer falling in two drought prone mandals of Chandur and 
Marriguda in Nalgonda district, outside the NSP command. The community was 
involved in groundwater management with the support of the groundwater department 
and an NGO. The community was trained in assessing the groundwater availability by 
measuring the groundwater levels and rainfall and to prepare crop plan, keeping the 
availability of the groundwater in view. In addition, 23 groundwater recharge 
structures with recharge shaft were constructed in the pilot area. The pilot has shown 
very encouraging results of rise in groundwater levels and the pilotarea has come to 
semi critical category from critical category with regards to exploitation of 
groundwater. 
 
Success of the pilot has led the Government of Telangana State to upscale the 
practice throughout the State. An amount of Rs. 70.0 Crore is allocated for 
construction of recharge shafts in the existing check dams. 
 
3.6.3  Government Appreciation to the NSP Engineers for Better Water 

Management 
 
Impressed with the thorough implementation of the project, the Government of 
Telangana has appreciated all the project engineers by presenting them with awards 
for their commitment in implementation during a meeting organized for the purpose 
on 07.06.2018. The farmers from the NSP command have also participated in the 
meeting and acknowledged their satisfaction and happiness on the improved water 
delivery after modernization, to all the participants in the meeting, from the dais. This 
can be considered the testimony for success of the project. 
 
4.  CONCLUSION 
 
By adopting the above methods, there is increase in Water Use Efficiency, Crop 
yields, Canal conveyance Efficiency, Income from farming, Household income and 
reduction in gap ayacut. Crop diversification to high value crops. 
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