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During 2011 -23, the fishing and aquaculture sector had Compound Annual Growth Rate 
(CAGR) of 17.06 percent. The mining and quarrying sector decreased marginally from 
12.27 percent in 2011 -12 to 6.85 percent in 2022 -23. The contribution of construction 
sector varies from 15.65 percent in 2011 -12 to 18.42 percent in 2022 -23. The industries 
sector observed Compound Annual Growth Rate (CAGR) of 13.53 percent. The annual 
growth of the services sector expanded from 33.88 percent in 2012 -13 to 40.09 percent 
in 202 2-23. During 2011 -17, the Compound Annual Growth Rate was 8.9 percent.  
 
1.2 Demographic Features:  
The population of Uttarakhand, as per 2011 census is 1,00,862,92 out of which 51,37,773 
are male and 49,48,519 are female with a sex ratio of 963. The population density for 
Uttarakhand is 189 persons per square kilo meter (km), as against 159 persons per square 
km at all India level in 2011. The literacy rate of the State was 78.82 percent in 2011.  
 
The district of Haridwar and Udham Singh Nagar are having the maximum population as 
compared to all other districts. Haridwar is having the maximum rural population and 
maximum population density per sq. km. The percentage of district population to State 
population in Haridwar is 18.74 which are higher than the other districts. The percentage 
of urban population to the total population in the State is 30.23 percent and the percentage 
of rural population to the total population in the State is 69.77%. Distri cts like Rudraprayag 
and Uttarkashi have highest percentage of rural population whereas districts like Nainital 
and Haridwar have good percentage of rural population. Almora, Rudraprayag, Pauri 
Garhwal, and Tehri Garhwal have good sex ratio as compared to other districts. The 
population density per sq. km reflects increasing to 189 (year 2011) from 159 (year 2001) 
indicates population growth, i.e., about 18.87 percent.  
 
Uttarakhand had 15.80 lakhs cultivators, 4.03 lakh agricultural laborers, and 49 lakhs of 
working out of 68.50 lakh total workers in 2011 census. The Population Census 2011 shows 
that the State has more percentage of main working population in rural region  (69.58%) 
than in urban region (30.42%). It can be observed that the rural region forms major part of 
the main cultivator population (98.30%) and main agricultural labourer population (91.21%). 
According to Population Census 2011, the State has a greater n umber of marginal cultivator 
population in rural regions (99.24%) than in urban region (0.76%). Similarly, the marginal 
other workers population in rural area (84.78%) is higher than the urban area (15.22%) of 
the state.  The annual growth rate of the popu lation in Uttarakhand from 2001 to 2011 is 
18.81% (refer annexure). 
 
Table 1: Population of Project Districts, Census 2011.  
Project District  Districts Population in ('000 No)  Percentage to 

Total Population  
Sex Ratio (No. of 
Females per '000 

males)  

Population 
Density Per 

Sq. Km  

District 
Population 

to State 
Population 

in % 
  M F  T R U R U R U T 2001  2011  % 
Haridwar  1,005  885  1,890  1,197  693  63.34% 36.66% 889  866  880  612  801  18.74% 
Udham Singh Nagar 859  790  1,649  1,062  587  64.42% 35.58% 930  903  920  424  649  16.35% 
Nainital  494  461  955  583  372  61.06% 38.94% 948  912  934  198  225  9.46% 
Pauri Garhwal 327  360  687  575  113  83.60% 16.40% 1,144  917  1,103  129  129  6.81% 
Almora  291  331  623  560  62 89.99% 10.01% 1,177  848  1,139  205  198  6.17% 
Tehri Garhwal 298  321  619  549  70 88.67% 11.33% 1,116  817  1,077  148  170  6.14% 
Uttarkashi  169  161  330  306  24 92.64% 7.36% 968  838  958  37 41 3.27% 
Rudraprayag 115  128  242  232  10 95.90% 4.10% 1,137  697  1,114  120  122  2.40% 
Uttarakhand  5138  499  10,086  7,037  3,049  69.77% 30.23% 1,000  884  963  159  189  100.00% 
Note: M: Male, F: Female, T: Total, R: Rural, U: Urban 
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1.  Haridwar, Udham Singh Nagar, and parts of Nainital, Bageshwar, Champawat, 
Almora, Dehradun, Pithoragarh, Tehri Garhwal, Pauri Garhwal, Rudraprayag, and 
Uttarkashi fall under the subtropical monsoon category, characterized by mild and 
dry winters and hot su mmers (Cwa). 

 
2.  Some parts of Chamoli, Almora, Dehradun, Nainital, Uttarkashi, Pithoragarh, 

Rudraprayag, Bageshwar, Champawat, Pauri Garhwal, and Tehri Garhwal fall under 
the tropical upland category, experiencing mild winters, dry winters, and short warm 
summers (Cwb). 

 
3.  High-altitude areas of Almora, Bageshwar, Chamoli, Dehradun, Pauri Garhwal, 

Pithoragarh,  
 

4.  Rudraprayag, Tehri Garhwal, and Uttarkashi come under the humid continental type, 
characterized by severe winters, moisture throughout the season, and brief warm 
summers (Dfb). 

 
5.  The peaks in Bageshwar, Chamoli, Pithoragarh, Rudraprayag, Tehri Garhwal, and 

Uttarkashi districts fall under the Tundra climate, experiencing very short summers 
(ET). 

 
The agriculture sector of the State frequently suffers from natural calamities like landslides, 
flash floods, and avalanches due to its mountainous terrain and proximity to the Himalayas 
which generously influence production and profitability of horticultu re. These disasters set 
off an endless loop of financial effects starting with yield disappointment, joblessness, 
erosion of assets, diminish in pay, intensifying of living conditions, poor sustenance, and, in 
this way, diminished hazard absorptive limit, which thus enhance the vulnerability of the 
poor to another calamity. The state has different agro -climatic conditions, slopes, and 
height. Details of Physiographic Zones and farming situations in the state are as under:  
 
Table 2: Agroclimatic Zone of Uttarakhand 6 
S. N Zone Farming 

situation  
Soil Rainfall  

(mm/year)  
Districts  Principal farm produces and 

Livestock  
1 Zone A  

up to 
1000m  

Tarai 
irrigated  

 Alluvial  1400  U.S. Nagar, 
Haridwar  

Rice, wheat, sugarcane, lentil, 
chickpea, rapeseed mustard, 
mango, Litchi, guava, peach and 
plums.  
 
Livestock: Buffalo and cattle  

Bhabar 
Irrigated  

Alluvial 
mixed with 
boulders 
and 
shingles 

1400  Nainital, 
Dehradun and 
Pauri Garhwal 

Rice, wheat, sugarcane, 
rapeseed mustard, potato, lentil, 
mango, guava, and litchi.  
 
Livestock: Buffalo and cattle  

Irrigated 
lower hills 
(600 -
1000m)  

Alluvial 
sandy soil 

2000 -2400  Champawat, 
Pauri Garhwal, 
Dehradun, 
Nainital, Tehri 
Garhwal 

Rice, Wheat, onion, chilly, peas, 
potato, radish, cauliflower, 
pulses, oilseeds, soybean, 
mango, guava, plums and 
peaches. 
 
Livestock: Buffalo and cattle  

Rain-fed 
lower hills 
(600 -
1000m)  

Residual 
sandy loam 

2000 -2400  Champawat, 
Nainital, Pauri 
Garhwal, 
Dehradun, Tehri 

finger millet, Maize, rice, wheat, 
pulses, mango, guava, plums, 
and peaches. 
 

 
6 https://shm.uk.gov.in/pages/display/6-state-profile 
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Table 3: Rainfall Statistics of Project Districts, 2022  
SN District  Geographical 

Area (sq.km)  
Normal 
Rainfall 
(mm) 

Actual Average 
Rainfall (mm) 2022  

Deviation 
from 

normal 
(mm) 

Deviation 
(%) from 
normal  

1 Almora 3,144  1,179.6  1,179.0  -0.6  -0.05  
2 Haridwar  2,360  1,054.5  1,153.1  98.6  9.35  
3 Nainital  4,251  1,831.2  1,495.2  -336.0  -18.35  
4 Pauri Garhwal 5,329  1,538.9  1,101.5  -437.4  -28.42  
5 Rudraprayag 1,984  2,118.4  1,830.2  -288.2  -13.60  
6 Tehri Garhwal 3,642  1,251.9  1,380.6  128.7  10.28  
7 Udham Singh Nagar 2,542  1,372.1  1,673.1  301.0  21.94  
8 Uttarkashi  8,016  1,758.0  1,414.9  -343.1  -19.52   

Uttarakhand  53,483  1,569.7  1,588.2  18.5  1.18  
Source: IMD, Pune 
 
The table outlines Uttarakhand's district -wise rainfall for 2022, comparing actual averages 
with expected values. Almora nearly matched its anticipated 1179.6mm rainfall with a slight 
deviation of -0.6mm, while Haridwar exceeded expectations by 9.35%, rece iving 1153.1mm 
against 1054.5mm. However, Nainital ( -18.35%) and Pauri Garhwal (-28.42%) faced 
significant deficits, receiving 1495.2mm and 1101.5mm against expected values of 
1831.2mm and 1538.9mm, respectively. Tehri Garhwal saw a positive deviation of 1 0.28%, 
recording 1380.6mm compared to the expected 1251.9mm, while Udham Singh Nagar had 
a surplus of 21.94%, receiving 1673.1mm against 1372.1mm. Uttarkashi experienced a -
19.52% deviation, getting 1414.9mm instead of the anticipated 1758.0mm. Overall, 
Uttarakhand recorded 1588.2mm of rainfall against the expected 1569.7mm, marking a 
slight deviation of 1.18%, showcasing the diverse rainfall patterns across the state. The 
overall trend indicates a gradual increase in annual rainfall over the years in Uttar akhand. 
The State witnessed higher rainfall in the years 1997, 2001, 2010, and 2013; while there 
are years with markedly lower rainfall like in 1999, 2000, 2002, 2015, and 2018, indicating 
dry periods  (refer annexure) . 
 
 
1.3.2 Temperature:  
The state lies in the mountainous region except for some plain areas in the districts along 
the southern boundary of the state. The temperatures in the state, therefore, vary 
considerably from place to place in the state accordingly elevation, location, sl ope and 
topography. The temperature starts to rise from March and steadily rises till it reaches its 
peak in May to the middle of June, when the mean maximum temperature in southern parts 

and valleys of the state is at 
about 34°C to 38°C and mean 
minimum t emperature is at 
about 20°C to 24°C. At places at 
about 2 km altitude mean 
maximum and mean minimum 
temperatures are around 23 - 
24°C and 15°C respectively. On 
individual days maximum 
temperature rises to 42°C in the 
valleys and southern part of the 
state and 30°C at stations at 
about 2 km elevation. The 

highest maximum temperature on record at any individual station was 47.4°C at Roorkee 
observatory on 22 nd May 1978.  
 

Figure 5: Maximum Temperature (last 30 yrs.)  
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Maximum temperatures over the past 30 years in Uttarakhand show a gradual decrease. 
Despite the variability, the overall trend indicates a slight decrease in maximum 
temperatures. This suggests potential shifts in climatic conditions or other environmental 
factors affecting the region. Several years exhibit notably hi gh maximum temperatures, 
such as 1995, 1997, 2006, and 2012, indicating periods of extreme heat. Conversely, 

years like 1998, 2005, 
2015, and 2021 experience 
lower maximum 
temperatures, indica ting 
relatively cooler periods.  
However, in contrast to the 
maximum temperature, the 
minimum temperature over 
the past 30 years in 
Uttarakhand has shown 
little to no significant long -
term change. 2020 

experienced a sharp drop 
in minimum temperature, 

while other years, 2007 and 2013, had higher minimum temperatures.  
 
1.4 Economy:  
Uttarakhand is one of the fastest growing states in India thanks to the massive growth in 
capital investment arising from conducive industrial policy and generous tax benefits. 
Uttarakhand, since its formation in 2000, has showcased a distinctive economic trajectory. 
Initially, from 2001 to the early 2010s, the state struggled to match the national growth 
averages. Its annual average growth rate hovered around 6.5 percent during this period, 
slightly trailing the all -India average of 7 -8 percent. This indic ated a gap of around 1.5 
percentage points from the national average, primarily due to the challenges of establishing 
infrastructure and industries in its hilly terrain.  
 
However, a notable shift occurred in the latter half of the 2010s. From around 2015 
onwards, Uttarakhand's growth trajectory witnessed a significant acceleration. The state's 
economy surged, registering an impressive growth rate surpassing 9 percent annual ly, 
outpacing the national average growth rate of 7 -8 percent. This remarkable surge propelled 
Uttarakhand into a category of rapidly growing economies within the country.  
 
The agricultural sector witnessed a fluctuating pattern, showing a gradual decline from 
12.28% in 2011 -12 to 9.95% in 2015 -16, followed by a recovery trend till 2019 -20 at 
10.46%, only to slightly dip in subsequent years. Crops, constituting a significant part of 
agriculture, experienced a consistent decrease, dropping from 7.05% to 5.07% during 2011 -
22. Contrarily, the manufacturing sector demonstrated relative stability, maintaining a 
range between 36.50% to 41.07% from 2012 -13 to 2018 -19 before slightly ascending to 
36.09% in 2022 -23.  
 
A noteworthy trend was observed in the construction sector, which exhibited intermittent 
fluctuations yet generally remained within a close range, varying from 7.57% in 2012 -13 to 
8.96% in 2022 -23. The trade, repair, hotels, and restaurants sector underwen t a significant 
surge from 11.01% in 2011 -12 to a peak of 16.51% in 2019 -20, followed by a substantial 
decline in subsequent years, reaching 13.62% in 2022 -23. This was predominantly 
attributed to shifts within trade and repair services, accounting for a m ajor part of this 
sector. Moreover, the transport, storage, communication, and services related to 

Figure 6: Minimum Temperature (last 30 yrs.)  
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broadcasting displayed slight fluctuations over the years, with notable increments in 
communication -related services from 4.23% in 2011 -12 to 4.74% in 2022 -23.  
 
Overall, while certain sectors like agriculture witnessed fluctuations, others such as 
manufacturing and construction maintained relative stability, with trade experiencing a 
notable peak followed by a decline. These variations reflect the dynamic nature o f 
Uttarakhand's economic activities, influenced by both internal dynamics and external 
factors impacting the state's economic growth trajectory.  
 
Over the past years, Uttarakhand's economic sectors have experienced significant 
fluctuations in growth rates. The Gross State Domestic Product (GSDP) across various 
sectors in the economy has exhibited noteworthy variations over the years.  In the primary  
sector, agriculture, forestry, and fishing displayed substantial growth, especially in 
agriculture which saw an impressive 14.92% surge in 2019 -20. However, the growth rates 
fluctuated in specific segments like crops, experiencing a dip in 2013 -14 ( -6.07%) but 
recovering steadily to reach 6.00% in 2022 -23.  
 
Livestock and forestry exhibited consistent growth trends, albeit with slight fluctuations. 
Forestry and logging notably volatile, showing swings from -8.57% in 2014 -15 to a 
substantial 25.47% in 2019 -20. The primary sector saw intermittent fluctuations, 
maintaining a growth trend overall, with notable spikes in certain years, such as a 12.22% 
growth in 2017 -18.  
 
Conversely, the mining and quarrying sector experienced erratic changes, with a staggering 
42.02% growth in 2013 -14 but significant downturns in subsequent years, notably in 2018 -
19 ( -19.21%) and 2019 -20 ( -26.92%), followed by a slight upturn in 2022 -23 (0 .22%). 
Manufacturing demonstrated steady growth, with occasional peaks, such as a substantial 
15.93% rise in 2021 -22, indicating potential expansions in industrial production. In services, 
trade, repair, hotels, and restaurants experienced fluctuations, ma rked by a substantial dip 
in 2020 -21 ( -27.06%) but a subsequent recovery to 17.94% in 2022 -23.  
 
Transport and communication services displayed mixed trends, with sectors like air 
transport showcasing extreme fluctuations - a notable 79.70% decline in 2018 -19 but a 
subsequent increase of 48.23% in 2021 -22. Public administration showcased volatility wi th 
a significant 34.81% rise in 2013 -14 followed by fluctuating growth rates in subsequent 
years.  
 
These variations in economic sectors showcase the dynamic nature of the state's economy, 
marked by sector -specific challenges, policy interventions, and market dynamics impacting 
growth trajectories.  
 
Table 4: GSVA by Economic Activity (% share) at Current Basic Prices 

SN Economy Activity  Percentage Share  

2011 -
12  

2012 -
13  

2013 -
14  

2014 -
15  

2015 -
16  

2016 -
17  

2017 -
18  

2018 -
19  

2019 -
20  

2020 -
21  

2021 -
22  

2022 -
23  

1.  Agriculture, forestry, and fishing  12.28  12.42  11.32  10.71  9.95  9.42  9.57  9.32  10.46  11.67  10.56  10.53  
1.1  Crops 7.05  7.29  6.09  5.73  5.10  4.77  5.07  4.72  5.30  5.75  5.07  4.83  
1.2  Livestock  2.66  2.54  2.52  2.66  2.75  2.73  2.67  2.76  2.81  2.84  2.61  2.59  
1.3  Forestry and logging  2.54  2.56  2.67  2.28  2.07  1.89  1.80  1.82  2.33  3.05  2.86  3.07  
1.4  Fishing and aquaculture  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.03  0.03  0.03  0.03  

2.      
  

Mining and quarrying  1.72  1.66  2.54  1.57  1.24  1.41  1.51  1.60  1.28  1.01  0.86  0.77  

  Primary  14.00  14.08  13.86  12.28  11.19  10.83  11.08  10.92  11.74  12.68  11.42  11.30  
3.      
  

Manufacturing  40.29  41.07  39.00  39.04  38.94  39.10  37.92  36.50  34.66  35.01  35.99  36.09  

4.      
  

Electricity, gas, water supply & 
other utility services  

3.67  3.36  2.69  2.87  3.40  3.22  3.33  3.35  3.32  3.46  3.46  3.56  

5.      
  

Construction  8.16  7.57  8.91  8.62  8.03  7.88  7.95  8.38  8.06  7.87  8.28  8.96  
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  Secondary  52.13  52.01  50.59  50.52  50.37  50.20  49.20  48.22  46.04  46.34  47.73  48.61  
6.      
  

Trade, repair, hotels and 
restaurants  

11.01  11.38  11.57  11.88  12.46  13.50  14.24  15.69  16.51  13.04  13.74  13.62  

6.1  Trade & repair services  9.36  9.85  10.22  10.57  11.07  12.09  12.82  14.13  14.97  12.40  13.16  13.08  
6.2  Hotels & restaurants  1.65  1.54  1.35  1.31  1.39  1.41  1.42  1.56  1.54  0.64  0.57  0.53  

7.      
  

Transport, storage, 
communication & services 
related to broadcasting  

6.39  6.56  6.70  7.09  7.82  7.23  6.18  6.17  6.83  7.44  6.83  6.49  

7.1  Railways 0.13  0.13  0.12  0.15  0.16  0.16  0.15  0.15  0.20  0.22  0.22  0.22  
7.2  Road transport  2.02  2.10  2.06  2.04  2.03  2.04  1.98  2.04  2.04  1.76  1.60  1.49  
7.3  Water transport  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
7.4  Air transport  0.01  0.01  0.02  0.02  0.03  0.04  0.04  0.02  0.04  0.03  0.03  0.03  
7.5  Services incidental to transport  0.00  0.00  0.00  0.00  0.00  0.04  0.04  0.02  0.05  0.01  0.01  0.01  
7.6  Storage 0.01  0.01  0.01  0.00  0.00  0.01  0.00  0.01  0.01  0.00  0.00  0.00  
7.7  Communication & services 

related to broadcasting  
4.23  4.31  4.50  4.88  5.60  4.94  3.97  3.94  4.50  5.41  4.97  4.74  

8.      
  

Financial services 2.71  2.59  2.57  2.67  2.74  2.52  2.65  2.77  2.88  3.46  3.36  3.45  

9.      
  

Real estate, ownership of 
dwelling & professional services  

5.44  5.42  5.30  5.41  5.16  5.07  5.04  5.19  5.20  5.34  5.15  4.93  

10.     Public administration  3.73  2.55  3.47  4.05  4.07  4.22  4.70  4.24  3.78  4.35  4.28  4.09  
11.     Other services  4.60  5.41  5.93  6.09  6.19  6.44  6.92  6.79  7.00  7.35  7.49  7.51  
  Tertiary  33.88  33.91  35.54  37.19  38.44  38.97  39.73  40.86  42.22  40.98  40.85  40.09  
12.  TOTAL GSVA at basic prices  100  100  100  100  100  100  100  100  100  100  100  100  

Source: Ministry of Statistics & Programme Implementation, GOI; GSVA: Gross State Value Added 
 
1.5 Agriculture:  
Spanning 5.35 million hectares, Uttarakhand's terrain is primarily characterized by hilly 
landscapes, constituting about 86% of its total area, while the remaining 14% comprises 
plains. This topographical layout limits cultivable land to a mere 14%, shaping the livelihoods 
of its inhabitants. Agriculture, which engages roughly 70% of the popula tion, is a 
cornerstone, despite cultivated land accounting for only 14.02% of the reported area, with 
over 55.0% relying on rainfed cultivation. The average land holding sizes reflect the 
disparity between regions, i.e., around 0.68 hectares in hills and a pproximately 1.77 
hectares in plains. The recorded agricultural landholdings of 747,320 hectares are largely 
fragmented, with over 74.78% comprising holdings smaller than one hectare. Small and 
marginal farmers collectively own a staggering 91.67% of these  landholdings in the state.  
 
The forest area covers 64.79% of the total area, but satellite imagery indicates a green 
cover of only 44%. The net sown area represents slightly over 13% of the total reported 
area, showcasing variations across districts. Irrigation covers about 12% of ag ricultural 
land, predominantly utilized for cultivating cereals, fodder, and certain vegetables.  
 
The state's economy heavily reliant on agriculture faces challenges due to underdeveloped 
secondary and tertiary sectors, exacerbated by the difficult accessibility and vulnerability 
of mountainous regions. Although agriculture sustains nearly 70% of the p opulation, its 
contribution to the GDP/NDDP is a modest 37.5%, resulting in inadequate income levels and 
instability. Moreover, this subsistence -oriented nature leads to significant male out -
migration, leaving behind households led by women, amplifying the  significance of women's 
roles in the household economy.  
 
Uttarakhand's main agriculture products are rice, wheat, cereals, pulses, oilseeds, 
sugarcane, vegetables, spices, potato, fruits, etc.  The agriculture sector in Uttarakhand 
experienced a 1.6% growth in 2023 -24, rebounding from a 2.4% contraction in 2022 -23.  
The Terai and Bhabar regions of the state are highly fertile, yielding cereals in quantities 
that exceed the state's demand. In contrast, millets and pulses are primarily cultivated in 
the hilly areas.  
 
In Uttarakhand, specific districts stand out as major producers for various crops, shaping 
the state's agricultural landscape. Nainital holds prominence in the fruits sector, being a 
significant producer of mangoes, pears, and peaches. Additionally, it lea ds in litchi 
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production and contributes notably to tomato cultivation. Almora is a leading national 
producer of plums, apricots, and walnuts. Uttarkashi ranks third in apple production within 
Uttarakhand. Champawat is the third -largest cinnamon producer. Haridwar excel s in 
vegetable farming, ranking in the top 10 for capsicum and leading in mushroom production. 
Udham Singh Nagar, Dehradun, and Tehri Garhwal are notable for their significant 
production of potatoes, peas, cauliflower, onions, brinjals, cabbages, and okra,  enhancing 
Uttarakhand's diverse agricultural output.  
 
Table 5: Crop wise major producing districts in Uttarakhand  

Crop type  Ranking �Ç National (N)/ State (S)  Major Producing Districts  
Fruits  
Mango Majority production in fruits sector (S)  Nainital  
Pear 3rd largest producer (N)  Nainital  
Peach largest producer (N) Nainital  
Plum largest producer (N)  Almora 
Apricot  largest producer (N)  Almora 
Litchi  Among top 10 producers (N)  Nainital  
Apples 3rd largest producer (N)  Uttarkashi  
Walnut 2nd largest producer (N)  Almora 
Spices 
Cinnamon 3rd largest producer (N)  Champawat 
Fenugreek 6th largest producer (N)  

 

Vegetables  
Capsicum Among top 10 producers (N)  Haridwar  
Mushroom Leading Producer (N) Haridwar  
Potato  

 
Udham Singh Nagar 

Cauliflower  
 

Dehradun 
Tomato Majority production in Vegetables sector (S) Nainital  
Onion 

 
Tehri Garhwal 

Brinjal  
 

Haridwar  
Pea 

 
Udham Singh Nagar 

Cabbage 
 

Haridwar  
Okra 

 
Haridwar  

Cereals  Udham Singh Nagar 
Small Millets  2nd largest producer (N)  Tehri Garhwal 
Paddy Among top 20 producers (N)  Udham Singh Nagar 
Source: Ministry of Food Processing Industry, GoI 
 
1.5.1 Cultivated Area and Production:  
The major crops grown in Uttarakhand are Paddy, Wheat, and Millet, etc. The detail table of 
all crops growing in project hilly and plain districts wise data is given in Annexure. In the 
section, a total overview of various crops is being discussed and the total crop area and 
production data w.r.t the state as well as the hilly and plain districts is given in table 11 -13 
below. 
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(A) Paddy: 
The decadal data for Uttarakhand state from 2011 -12 to 2021 -22 reveals an interesting 
relationship between area under cultivation and crop production. Despite a gradual decline 
in cultivated area from 
275,000 hectares in 2011 -12 
to 253,000 hectares in 2021 -
22, there is a notable increase 
in crop production. Beginning 
at 590,000 tons in 2011 -12, 
production steadily rises to 
709,000 tons by 2021 -22. 
This suggests a trend of 
improvi ng agricultural 
productivity, wherein farmers 
are achieving higher yields 
from a decreasing land area. 
Factors contributing to this 
phenomenon could include technological advancements, adoption of efficient farming 
practices, and possibly favorable climatic conditions. The data indicates a shift towards 
more efficient land utilization and potentially higher crop yields per unit of land  in 
Uttarakhand over the analyzed period.  
 
In the hilly districts , covering 
rugged terrain and often 
posing challenges to farming, 
the data reveals a consistent 
pattern. Over the analysed 
period, there's a discernible 
decline in the area under 
cultivation, decreasing from 
80,000 hectares in 2011 -12 
to 55,000 hectares in 2021 -
22. However, this reduction in 
cultivated land is juxtaposed 
with an intriguing increase in 
crop production. As the area 
available for cultivation has 
decreased, crop production has likewise declined, dropping from 125,000 tons in 2011 -12 
to 113,000 tons in 2021 -22. These patterns likely stem from various challenges, including 
land fragmentation, restricted accessibility, and environmental limitations, a ll of which 
affect agr icultural operations in the hilly regions. Among the hilly districts only in Nainital 
paddy has been grown in both kharif and summer season and in kharif in all other districts 
(Annexure) 
 
Conversely, in the plain districts  characterized by relatively flat terrain, there's a different 
narrative unfolding. Here, the cultivated area has remained relatively stable over the years, 
with minor fluctuations. From 131,000 hectares in 2011 -12, it has marginally increased to 

Figure 7: Decadal Variation in Paddy Area & Production; Uttarakhand  

Figure 8: Decadal Variation in Paddy Area & Production; Hilly Districts  
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145,000 hectares by 2021 -
22. Interestingly, crop 
production in these districts 
has showcased a significant 
upward trajectory. Starting at 
371,000 tons in 2011 -12, it 
has surged impressively to 
510,000 tons in 2021 -22, 
indicating a commendable 
boost in agricultural output. 
In the two plain districts, i.e., 
Haridwar and US Nagar (the 
summer paddy is grown only 
in US Nagar.), Paddy has been 
cultivated in both kharif and 
summer season (Annexure). 
 

 

 
Figure 12 : Paddy Area in Hilly and Plain Districts, Uttarakhand  

 
 

(B) Wheat:  
The decadal data for Uttarakhand  state spanning from 2011 -12 to 2021 -22 unveils an 
intriguing correlation between the area under cultivation and crop production. Despite 
witnessing a gradual decline in cultivated area from 356,000 hectares in 2011 -12 to 
285,000 hectares in 2021 -22, there  is a noticeable uptick in crop production. Starting at 

Figure 9: Decadal Variation in Paddy Area & Production; Plain 
Districts  

Figure 10 : Paddy Production in Hilly and Plain Districts  

Figure 11 : Paddy Area in Hilly and Plain Districts  
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865,000 tons in 2011 -12, the 
production steadily ascends to 
862,000 tons by 2021 -22. 
This trend indicates a 
significant improvement in 
agricultural productivity, 
suggesting that farmers are 
achieving higher yields from a 
diminishing land area. Factors 
contributing to this 
phenomenon may include 
technological advancements, 
adoption of efficient farming 
practices, and possibly 
favourable climatic conditions. 
The data underscores a shift towards more efficient land utilization and potentially higher 
crop yields per unit of land in Uttarakhand over the decadal period.  
 
In the hilly districts, a noticeable downward trend in both wheat cultivated area and wheat 
production over the analysed period. The cultivated area in these districts has experienced 
a consistent decline, decreasing from 132,000 hectares in 2011 -12 to 79,0 00 hectares in 
2021 -22. Similarly, crop production has followed a similar trajectory, dropping from 
203,000 tons to 178,000 tons during the same period. These trends may reflect challenges 
such as land fragmentation, limited accessibility, and environment al constraints that impact 
agricultural activities in the hilly regions.  
 
In the plain districts where the topography is relatively flat and more conducive to farming, 
a different narrative unfolds. Despite minor fluctuations, the cultivated area in these 
districts has remained relatively stable, with marginal changes observed o ver the years. 
From 142,000 hectares in 2011 -12, it has hovered around 147,000 hectares by 2021 -22. 
In stark contrast to the hilly regions, wheat production in the plains has exhibited significant 
fluctuations but generally shows a more resilient trend. St arting at 526,000 tons in 2011 -

Figure 13 : Decadal Variation in Wheat Area & Production; Uttarakhand  

 

Figure 14 : Decadal variation in Wheat Area & Production; Hilly & Plain Districts  

Figure 15 : Wheat Area in Hilly and Plain Districts  
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12, it experienced fluctuations but ended at 569,000 tons in 2021 -22, showcasing a certain 
degree of stability and capacity for productivity even  amidst variability . 

 
(C) Millet:  

The data from 2011 -12 to 
2021 -22 for Uttarakhand 
demonstrates a noteworthy 
relationship between the area 
under cultivation and Millet 
production. While the 
cultivated area has gradually 
decreased from 115,000 
hectares in 2011 -12 to 
78,000 hectares in 2021 -22, 
the production has shown 
varying trends. Initially, from 
2011 -12 to 2014 -15, despite 
a slight decrease in cultivated 
area, production remained 
relatively stable, indicating consistent productivity. However, from 2015 -16 onwards, 
although the area cont inued to decline, the production remained somewhat constant, 
implying improved productivity per unit of land. Notably, in 2016 -17, there was a significant 
increase in production despite a slight increase in the cultivated area, suggesting enhanced 
efficien cy or favourable conditions. Subsequently, from 2017 -18 to 2021 -22, both area 
and production exhibited a declining trend, possibly indicating challenges or shifts in 
agricultural practices. Overall, while there's a decreasing trend in cultivated area, the data 
suggests fluctuations in production, indicating the dynamic nature of agricultural 
productivity in Uttarakhand over the analysed period.  

Figure 16 : Wheat Production in Hilly and Plain Districts  

Figure 17 : Millet Production in Hilly and Plain Districts  

Figure 18 : Decadal Variation in Millet Area & Production; Uttarakhand  
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In the hilly districts  of Uttarakhand, there's a noticeable downward trend observed in both 
Millet cultivated area and crop 
production over the past 10 
years. The cultivated area in 
these districts has 
experienced a consistent 
decline, decreasing from 
84,000 hectares in 2011 -12 
to 54,000 hectares in 2021 -
22. Similarly, crop production 
has followed a similar 
trajectory, dropping from 
116,000 tons to 78,000 tons 
during the same period. These 
trends may reflect challenges 
such as land fragmentation, 
limited accessibility, and 
environmental constraints that impact agricultural activities in the hilly regions . It's crucial 
to highlight that Millet cultivation primarily occurs in hilly districts, as reflected by the  
provided percentage of Millet area in  hilly districts . Additionally , it's important to note that 
Millet is not typically cultivated in plain districts,  contributing to the unique agricultural 
landscape of hilly regions.  
 
(D) Pulses: 
In Uttarakhand state, the relationship between cultivated area and pulses production shows 
fluctuations over the years. From 2011 -12 to 2021 -22, the cultivated area varies, reaching 
its peak at 55,000 hectares in 2019 -20 and its lowest point at 46,000 hectares in 2011 -
12. Similarly, crop production experiences fluctuations, with  the highest production of 
53,000 tons in 2019 -20 and 
the lowest of 37,000 tons in 
2011 -12. Despite some 
variation, the data suggests a 
general upward trend in both 
area and production over the 
last 10 -11 years, with 
occasional fluctuations 
possibly influe nced by factors 
such as climatic conditions, 
agricultural policies, and 
technological advancements.  
 
In the hilly districts of 
Uttarakhand, covering rugged terrain and often posing challenges to farming, the data 
reveals a consistent pattern for pulses cultivation. Over the last 10 years, there's a 
discernible increase in the area under pulses cultivation, decreasing from 27,000 hectares 
in 2011 -12 to 30,000 hectares in 2021 -22. However, this reduction in cultivated land is 
juxtaposed with an intriguing increase in pulses production. Despite the diminishing area, 
pulses production has shown resilience, climbing from 22,000 tons in 2011 -12 to 32,000 
tons in 2021 -22. This trend suggests a notable enhancement in agricultural productivity per 
unit of land for pulses in the hilly regions of Uttarakhand.  
 

Figure 20 : Decadal Variation in Pulses Area & Production; Uttarakhand  

Figure 19 : Decadal Variation in Millet Area & Production; Hilly Districts  
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Conversely, in the plains of Uttarakhand characterized by relatively flat terrain, a different 
narrative unfolds for pulses cultivation . Here, the cultivated area has remained relatively 

stable over the years, with minor fluctuations. Starting at 1.08 thousand hectares in 2011 -
12, it increased to 1.27 thousand hectares by 2021 -22. Interestingly, pulses production in 
these districts has showcased a significant upward trajectory. Beginning a t 650 tons in 
2011 -12, it has surged impressively to 1600  tons in 2021 -22, indicating a commendable 
boost in Millet agricultural output.  
 
(E) Foodgrains:  
The agricultural data for Uttarakhand  from 2011 -12 to 2021 -22 presents an insightful 
perspective on the relationship 
between cultivated area and 
foodgrain production over the 
years. Beginning with an area 
of 901,000 hectares and a 
production of 1,797,000 tons 
in 2011 -12, there's a notable 
fluctuation observed in both 
parameters throughout the 
analysed period. The cultivated 
area experiences a gradual 
decline, reaching 746,000 
hectares by 2021 -22, while 
foodgrain production shows 
fluctuations but generally 
maintains a level close to the 
initial  values, culminating at 1,882,000 tons in the last recorded year. This data highlights 
the complex interplay between agricultural practices, environmental factors, and economic 
dynamics within Uttarakhand, underscoring the need for adaptive strategies to e nsure 
sustainable agricultural growth amidst evolving challenges.  
 
In the hilly districts of Uttarakhand, the relationship between cultivated area and foodgrain 
production over the last decade displays a notable pattern. Beginning from 2011 -12 to 
2021 -22, the cultivated area experiences fluctuations, reaching its peak at 400,000 
hectares in 2011 -12 and its lowest point at 274,000 hectares in 2021 -22. Correspondingly, 
foodgrain production also fluctuates, with the highest production of 566,000 tons recorded 
in 2011 -12 and the lowest of 493,000 tons in 2021 -22. Notably, ther e's a discernible trend 
of decreasing cultivated area and production in recent years, potentially reflecting 
challenges such as land fragmentation or environmental factors impacting agricultural 
activities in the hilly regions.  
 

Figure 21 : Decadal Variation in Pulses Area & Production; Hilly & Plain Districts  

Figure 22 : Decadal Variation in Foodgrains Area & Production; 
Uttarakhand  
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In the plain districts of Uttarakhand, the relationship between cultivated area and foodgrain 
production reveals a consistent trend in last 10 years. Beginning from 2011 -12 to 2021 -
22, the cultivated area remains relatively stable, with minor fluctuations,  ranging from 
271,000 hectares to 294,000 hectares. Correspondingly, foodgrain production exhibits a 
gradual increase over the years, with the highest production of 1,083,000 tons recorded in 
2021 -22 and the lowest of 787,000 tons in 2014 -15. Notably, ther e's a discernible trend 
of increasing production despite minor fluctuations in cultivated area, indicating efficient 
agricultural practices and potential improvements in productivity in the plain regions of 
Uttarakhand.  
 

 
(F) Oilseeds: 
In Uttarakhand, the 
cultivation and production of 
oilseeds exhibit a dynamic 
relationship over the years. 
From 2011 -12 to 2021 -22, 
the cultivated area fluctuates 
between 23,100 hectares to 
28,300 hectares, while 
production ranges from 
22,200 tons to 33,600 to ns. 
These variations suggest 
shifting agricultural practices 
and potential influences from 
factors such as climatic 
conditions and market 
dynamics.  
 
In the hilly districts, characterized by challenging terrain and environmental conditions, 
both the cultivated area and production of oilseeds exhibit a declining trend. From 2011 -12 
to 2021 -22, the cultivated area in these districts decreases marginally f rom 12100 
hectares to 12200 hectares. However, there is a slight increase in production from 9600 
tons to 11500 tons during the same period, indicating some resilience in oilseed farming 
despite challenges. 
 

Figure 23 : Decadal Variation in Foodgrains Area & Production; Hilly & Plain Districts  

Figure 24 : Decadal Variation in Oilseeds Area & Production; 
Uttarakhand . 
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In the plain districts of Uttarakhand, the cultivation and production of oilseeds follow a 
distinctive trend over the years. From 2011 -12 to 2021 -22, there's a discernible pattern of 

fluctuating cultivation area and steadily increasing production levels. The cultivated area 
experiences minor fluctuations, with a peak of 9600 hectares recorded in 2021 -22. This 
suggests a certain degree of stability in oilseed cultivation practices in th e plain districts. 
Despite occasional fluctuations, the overall trend ind icates a consistent effort to maintain 
oilseed cultivation in these regions. Conversely, oilseed production showcases a noteworthy 
upward trajectory, steadily rising from 7100 tons in 2014 -15 to 10200 tons in 2021 -22. 
This indicates significant progress an d improvement in oilseed farming practices, potentially 
attributed to advancements in agricultural techniques, access to better quality seeds, and 
enhanced irrigation methods.  
 
(G) Sugarcane: 
The data on sugarcane cultivation in Uttarakhand from 2011 -12 to 2021 -22 reveals 
interesting trends in both area 
and production. While the 
cultivated area remains 
relatively stable, fluctuating 
between 90,000 and 106,000 
hectares over the years, 
sugarcane production 
demonstrates a notable 
increase. Beginning at 
6,348,000 tons in 2011 -12, 
production gradually rises, 
reaching 8,438,000 tons by 
2021 -22. This indicates a 
significant improvement in 
productivity per unit of land, 
showcasing advancements in agricu ltural practices, and possibly favourable climatic 
conditions. Despite challenges, such as terrain constraints and environmental factors, the 
data reflects a positive trajectory in sugarcane cultivation and production in Uttarakhand 
over the last 10 years,  highlighting the resilience and adaptability of the agricultural sector 
in the region . 
 

Figure 25 : Decadal Variation in Oilseeds Area & Production; Hilly & Plain Districts  

Figure 26 : Decadal Variation in Sugarcane Area & Production; 
Uttarakhand  
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In the hilly districts, sugarcane cultivation area experiences a gradual decline, decreasing 
from 4000 hectares in 2011 -12 to 2300 hectares in 2021 -22. This reduction in cultivated 
area is mirrored in production, which also shows a declining trend, falling  from 245.0 
thousand tons to 189.8 thousand tons during the same period. Despite fluctuations, these 
figures suggest a notable decrease in both sugarcane cultivation and production in the hilly 
regions, potentially influenced by terrain challenges and envi ronmental factors.  

 
Conversely, in the plain districts, the data presents a contrasting picture. Here, the 
cultivated area and production of sugarcane exhibit fluctuations but generally show an 
upward trajectory. The cultivated area ranges from 84.5 thousand hectares to 98.7 
thousand hectares, while production varies from 4,958.7 thousand tons to 7,982.5 
thousand tons since last 10 years. This indicates a relatively stable or increasing trend in 
sugarcane cultivation and production in the plains, potentially driven by favourab le 
agricultural conditions and enhanced farming practices . 
 
1.5.2 Average Crop Yield:  
The detail table of yield in kg/ha of the all crops growing in project hilly and plain districts 
wise data is given in Annexure. In the section, a total overview of various crops is being 
discussed and the total crop yield data w.r.t the state as well as the hilly and plain districts 
is given in table 14 -16 below.  
 
(A) Paddy:  
The average yield (kg/ha) of paddy in Uttarakhand, categorized into hilly districts and plain 
districts, spanning from the 
agricultural year 2011 -12 to 
2021 -22. Over the years, 
there have been fluctuations in 
average yields across different 
regions. In 2011 -12, the 
average paddy yield in 
Uttarakhand stood at 1877 
kg/ha, with hilly districts 
produci ng slightly lower at 
1603 kg/ha compared to plain 
districts, which yielded 2470 
kg/ha. However, this trend 
evolved over the following 
years. From 2012 -13 to 2014 -
15, there was a gradual increase in yields across all regions, with hilly districts showing a 
consistent rise. Notably, in 2015 -16, there was a significant spike in average yields across 
all regions, with Uttarakhand recording an average yield of 2803 kg/h a. From 2016 -17 to 

Figure 27 : Decadal Variation in Sugarcane Area & Production; Hilly & Plain Districts  

Figure 28  Average Paddy Yield; Uttarakhand 
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2018 -19, there was relative stability in average paddy yields, with minor fluctuations 
observed. However, it's worth mentioning that hilly districts consistently maintained a 
slightly lower average yield compared to plain districts during this period. The year 2019 -
20 saw another notable increase in average paddy yields across all regions, with 
Uttarakhand recording a yield of 2749 kg/ha. This trend continued into 2020 -21 and 2021 -
22, with further improvements observed in average yields, especially in hilly  districts where 
there was a significant increase.  
 
(B) Wheat:  
The average yield of wheat in 
the project districts as well in 
Uttarakhand offers a 
comprehensive view of the 
average yield of wheat in 
Uttarakhand, spanning from 
2011 -12 to 2021 -22. This 
breakdown allows for a more 
nuanced understanding of 
agricultural productivity across 
different terrains within the 
state. In 2011 -12, the average 
yield across Uttarakhand stood 
at 1873 kg/ha. Hilly districts 
generally exhibited lower yields 
compared to plain districts, with yields ranging from 1590 kg/ha to 3455 kg/ha in the same 
year. However, over the years, there have been fluctuations and notable shifts in yield 
patterns. For  instance, in 2014 -15, there was a significant drop in yield across all regions, 
attributed to various factors such as adverse weather conditions or agricultural practices. 
Nevertheless, the subsequent years witnessed a recovery and even surpassing of prev ious 
yield levels, particularly noticeable in 2017 -18 and 2018 -19. Analyzing the most recent 
data from 2021 -22, the average yield for Uttarakhand stands at 2305 kg/ha. While there 
has been a general upward trend in yield over the years, it's crucial to ack nowledge the 
disparities between hilly and plain districts. Despite this, both regions have shown 
improvements in yield over the years, indicating resilience and adaptability within the 
agricultural sector.  
 
(C) Millet:  
The average yield of Millet Uttarakhand, with a specific focus on comparing yields between 
Uttarakhand as a whole and its 
hilly districts, as Millet is not 
cultivated in plain districts. 
Millet is a staple crop known 
for its nutritional value and 
resilience to adverse growing 
conditions, making it in 
particularly important in 
regions like Uttara khand. 
Across the years from 2011 -
12 to 2021 -22, the average 
yield of Millet in Uttarakhand 
fluctuated within a relatively 
narrow range, with variations 
observed between the overall 

Figure 29 : Average Wheat Yield; Uttarakhand  

Figure 30 : Average Millet Yield; Uttarakhand.  
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state and its hilly districts. It's noteworthy that Millet cultivation is predominantly 
concentrated in hilly regions, as indicated by the absence of data for plain districts . In 2011 -
12, the average yield of Millet in Uttarakhand was 1400 kg/ha, with hilly districts showing 
a slightly higher yield at 1487 kg/ha. Over the subsequent years, there were minor 
fluctuations in yield, with occasional peaks and dips. Notably, in 2018 -19, there was a 
significant decrease in both overall state yield and hilly distri ct yield, dropping to 1220 
kg/ha. However, this trend reversed in the following years, with yields gradually increasing 
and even surpassing previous levels in some instances. The year 2021 -22 indicates an 
average yield of 1480 kg/ha for Uttarakhand as a wh ole, with hilly districts showing a 
slightly higher yield of 1550 kg/ha. This suggests a relatively stable performance of Millet 
cultivation in the region, with yields maintaining a consistent level over the years.  
 
(D) Pulses: 
The average yield of pulses in Uttarakhand, with a further breakdown into hilly and plain 
districts, spanning from 2011 -12 to 2021 -22. Pulses are essential crops in agriculture, 
providing a significant source of protein and nutrients, especially in regions like 
Uttarakhand. In 2011 -12, the 
average yield of pulses in 
Uttarakhand stood at 768 
kg/ha. Hilly districts generally 
exhibited higher yields 
compared to plain districts, 
with yields ranging from 595 
kg/ha to 800 kg/ha in the 
same year. Over the 
subsequent years, there were 
fluctuations in yield, with 
occasional peaks and dips. 
Notably, in 2014 -15, there 
was a significant drop in yield 
across all regions, particularly evident in plain districts. This could be attributed to various 
factors such as weather conditions, pest infestations, or agricultural practices. However, 
yields gradually recovered and even surpassed previous levels in the following years. 
Whereas,  average yield of pulses in 2021 -22 indicates an average yield of 1070 kg/ha for 
Uttarakhand as a whole. Hilly districts continue to show higher yields compared to plain 
districts, although both regions have experienced improvements in yiel d over the years. The 
variations in yield could be influenced by factors such as soil quality, climatic conditions, 
access to irrigation, adoption of improved varieties, and agricultural practices . 
 
(E) Foodgrains:  
The decadal average yield data analysis indicate a consistent upward trajectory in the 
average yield of pulses across Uttarakhand. This positive trend is evident in both hilly and 
plain districts, although there are variations in yield levels between these regions. In 2011 -
12, the avera ge yield of pulses in Uttarakhand stood at 1723 kg/ha, with hilly districts 
exhibiting slightly lower yields compared to plain districts. However, over the subsequent 
years, there was a noticeable increase in yield, with occasional fluctuations. In 2014 -15 , 
there was a notable decrease in yield across all regions, potentially attributed to various 
factors such as adverse weather conditions, pest outbreaks, or agricultural practices. The 
most recent data from 2021 -22 indicates an average yield of 2060 kg/ha for Uttarakhand 
as a whole. Interestingly, hilly districts have caught up and shown comparable yields to plain 
districts in recent years, reflecting improvements in agricultural practices and possibly 
better adaptation to local conditions.  
 

Figure 31 : Average Pulses Yield; Uttarakhand . 
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(F) Oilseeds: 
The provided data presents the average yield of oilseeds (measured in kilograms per 
hectare) in Uttarakhand, with a breakdown into hilly districts and plain districts, covering 
the period from 2011 -12 to 2021 -22. Oilseeds are essential crops as they are a primary 
source of vegetable oils, which are vital for cooking, industrial purposes, and as components 
of various products. Analyzing the trends over the spec ified period, it's evident that the 
average yield of oilseeds in Uttarakhand has experienced fluctuations, with varying 
performance between hilly and plain districts. In 2011 -12, the average yield of oilseeds in 
Uttarakhand stood at 873 kg/ha, with plain d istricts exhibiting higher yields compared to 
hilly districts. However, there have been fluctuations in yield over the years, with occasional 
peaks and dips observed across all regions. Notably, in 2014 -15, there was a significant 
decrease in yield across all regions, potentially due to adverse weather conditions, pest 
infestations, or other agricultural factors. The most recent data from 2021 -22 indicates an 
average yield of 848 kg/ha for Uttarakhand as a whole. Interestingly, hilly districts have 
shown a slight increase in yield compared to previous years, narrowing the gap with plain 
districts.  
 
From 2015 -16 onwards, there has been a noticeable distinction in the average yield of 
oilseeds between hilly and plain districts in Uttarakhand. In hilly districts, which typically 
have rugged terrain and 
limited access to resources, 
the average yield of oilseeds 
has demonstrated resilience 
despite challenges. For 
instance, in hilly districts, the 
average yield in 2015 -16 stood 
at 782 kg/ha, and it steadily 
increased to 780 kg/ha by 
2021 -22. This suggests a 
modest but consistent 
improvement in yield over th e 
years, highlighting the 
resilience of farmers despite 
challenging conditions. 
Conversely, in plain districts where agricultural land is more accessible and resources are 
relatively abundant, the average yield of oilseeds has exhibited more variability. For 
instance, in plain districts, the average yield in 2015 -16 was 1140 kg/ha, bu t it fluctuated 

Figure 33 : Average Oilseeds Yield; Uttarakhand. 

Figure 32 : Average Foodgrains Yield; Uttarakhand.  
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over the years, reaching 1305 kg/ha in 2020 -21 before decreasing to 1065 kg/ha in 2021 -
22 . 
 
(G) Sugarcane: 
Comparing the average sugarcane yield across Uttarakhand, hilly districts, and plain 
districts reveals intriguing 
insights into the productivity 
trends over the last 10 years. In 
Uttarakhand as a whole, the 
average sugarcane yield has 
shown fluctuations, with notable 
peaks and dips observed over 
the years. From 2011 -12 to 
2021 -22, the average yield 
ranged from 56,920 kg/ha to 
90,470 kg/ha, showcasing 
significant variability. In hilly 
districts, despite rugged terrain 
and potential limitations in 
resources,  the average 
sugarcane yield has generally been comparable to or slightly higher than the state average. 
While fluctuations were observed, particularly in the early years, there has been a trend of 
consistent improvement. From 2017 -18 onwards, hilly districts consistently showed higher 
yields compared to the state average, reaching 83,400 kg/ha in 2021 -22. Conversely, in 
plain districts where agricultural land is more accessible and resources may be relatively 
abundant, the average sugarcane yield has been consistently higher than both the state 
average and hilly districts. Plain districts consistently exhibited the highest yields 
throughout the years, peaking at 88,380 kg/ha in 2020 -21 .  
 
1.5.3 Vegetable Cultivation:  
Uttarakhand is a key supplier 
of off -season vegetables to 
the North Indian market. 
Farmers have adjusted their 
cropping calendars to meet 
market demand, with 
tomatoes, potatoes, and peas 
thriving. Other widely grown 
OSVs include cauliflower, 
capsicum, cabbage, and 
beans. Over the span of 6 
years, Uttarakhand's 
vegetable cultivation 
landscape exhibited nuanced 
shifts and notable trends. Peas 
cultivation witnessed a consistent rise in area, expanding from 12.58 thousand hectares to 
11.56 thousand hectares, paralleled by a steady in production from 87.81 thousand tonnes 
to 81.51 thousand tonnes. Radish cultivation remained relatively stable, mai ntaining an 
area between 4.90 to 4.15 thousand hectares and production increases from 55.68 to 
60.85 thousand tonnes till 2020 -21 and then decreased drastically in the recent year to 
37.16 thousand tonnes. Bean cultivation displayed a gradual expansion in area, reaching 
6.19 thousand hectares, with production scaling from 40.21 thousand tonnes to 42.28 

Figure 34 : Average Sugarcane Yield; Uttarakhand 

Figure 35 : Variation in Vegetable area & Production; Uttarakhand  
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thousand tonnes till the year 2021 -21, and then followed the similar result as other 
vegetables to decline drastically in 2022 -23 to 23.25 thousand tonnes. Cabbage, 
cauliflower, onion, capsicum, okra, tomato, brinjal, and other vegetables showcased similar  
trend as peas, radish and bean in both cultivation area and production. Collectively, the total 
vegetable cultivation area increased from 65.20 thousand hectares to 72.96 thousand 
hectares till 2021 -21. Additionally, potato cultivation, although separatel y categorized, 
also saw a slight uptick in both area (from 26.04 to 17.08 thousand hectares) and 
production (from 360.37 to 183.92 thousand tonnes). These trends signify a generally 
positive trajectory in vegetable cultivation, emphasizing incremental grow th in both 
cultivated area and production, reflecting the agricultural sector's adaptability and efforts 
to meet demand while enhancing yield across various vegetable categories in Uttarakhand.  
 
The detail table of area and productions of the all vegetable growing in project hilly and plain 
districts wise data is given in Annexure. In the section, a total overview of different 
vegetables is being discussed and the total vegetable data w.r.t the st ate as well as the hilly 
and plain districts is given in table 17 -19 below.  
 
Over the span of six years, the vegetable cultivation landscape in Uttarakhand's hilly and 
plain districts depicted varied trends and nuanced shifts. Total vegetable cultivation showed 
a consistent increase in area, expanding from 30.88 to 30.14 thousand h ectares in hilly 
districts and from 12.36 to 14.10 thousand hectares in plain districts, paralleled by a steady 
rise in production from 243.54 to 192.47 thousand tonnes in hilly districts and from 156.26 
to 201.73 thousand tonnes in plain districts. Radish  cultivation remained relatively stable, 
maintaining an area between 2.43 to 2.17 thousand hectares in hilly districts and from 0.42 
to 0.55 thousand hectares in plain districts, with production fluctuating from 27.60 to 
17.67 thousand tonnes in hilly dist ricts and from 5.06 to 8.19 thousand tonnes in plain 
districts till 2020 -21 and then decreased drastically in the recent year to 8.19 thousand 
tonnes. Bean cultivation displayed a gradual expansion in area, reaching 3.14 thousand 
hectares in hilly district s and from 0.31 to 1.22 thousand hectares in plain districts, with 
production scaling from 19.31 to 11.79 thousand tonnes in hilly districts and from 2.95 to 
2.94 thousand tonnes in plain districts till the year 2021 -21, and then followed the similar 
result as other vegetables to decline drastically in 2022 -23 to 11.79 and 2.94 thousand 
tonnes, respectively. Cabbage, cauliflower, onion, capsicum, okra, tomato, brinjal, and 
other vegetables showcased similar trends as peas, radish, and beans in both cultivat ion 
area and production across hilly and plain districts.  
 
Collectively, the total vegetable cultivation area increased from 42.46 to 44.24 thousand 
hectares in hilly districts and from 16.72 to 17.46 thousand hectares in plain districts till 
2021 -21. Additionally, potato cultivation saw a slight uptick in both ar ea (from 12.10 to 
8.61 thousand hectares in hilly districts and from 4.36 to 3.71 thousand hectares in plain 
districts) and production (from 181.05 to 72.88 thousand tonnes in hilly districts and from 
95.05 to 74.37 thousand tonnes in plain districts). The se trends signify a generally positive 
trajectory in vegetable cultivation, emphasizing incremental growth in both cultivated area 
and production, reflecting the agricultural sector's adaptability and efforts to meet demand 
while enhancing yield across var ious vegetable categories in Uttarakhand's hilly and plain 
districts.  
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1.5.4 Fruits and Flowers:  
(A) Fruits:  Across the years spanning from 2016 -17 to 2022 -23, Uttarakhand's fruit 
cultivation sector underwent varied shifts in both cultivation area and production. The 
region showcased consistency in certain fruit categories while witnessing nuanced changes 
in others. Apple cultivation 
remained relatively stable with 
an average cultivation area of 
25,500 hectares, fluctuating 
only marginally across the 
years, while its production 
maintained an average of 
62,060 tonnes in 2016 -17 and 
peaked at 64,880 tonn es in 
2020 -21. Similarly, Nashpati 
(Pears) cultivation displayed a 
modest increase in area from 
13090 hectares to 13,250 
hectares, yet its production 
exhibited a declining trend, 
starting at 79.75 thousand tonnes and falling to 73.78 thousand tonnes by 2020 -21. 
Conversely, Peach cultivation experienced a slight rise in area, reaching 8,280 hectares, 
but its production declined from 58.09 to 52.86 thousand tonnes over the same perio d. 
Plum cultivation witnessed minor area expansions and gradual production de clines, while 
Apricot cultivation remained relatively stable in both area (ranging from 7,990 to 8,070 
hectares) and production (fluctuating around 28,000 tonnes). These trends reflect the 
nuanced dynamics within Uttarakhand's fruit cultivation sector, sho wcasing stability in 
some fruits' cultivation areas alongside fluctuations in their production outputs over the 
specified years . 

The detail table of area and productions of the all fruits and flowers growing in project hilly 
and plain districts wise data is given in Annexure. In the section, a total overview of different 
fruits and flowers is being discussed and the total vegetable data w.r.t the state as well as 
the hilly and plain districts is given in tables below.  
 
  

Figure 36  Variation in Fruits Area & Production; Uttarakhand  

Figure 37  Variation in Vegetable Area & Production; Hilly and Plain Districts  
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Table 6: Area and Production of Fruits; Uttarakhand  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Fruits  

Apple 25.20  62.06  25.32  58.66  25.68  57.75  25.79  62.09  25.98  64.88  9.42  37.17  
Pears (Nashpati)  13.09  79.57  13.14  79.80  13.19  77.25  13.23  78.12  13.25  73.78  1.63  6.52  
Peach (Aadoo)  7.94  58.09  8.11  58.99  8.19  58.49  8.26  58.80  8.28  52.90  5.52  36.24  
Plum (Pulam)  8.90  36.25  8.95  36.47  8.99  36.20  9.03  36.45  9.08  34.84  2.63  12.62  
Apricot (Khumanee)  7.99  28.28  8.03  28.43  8.07  28.03  8.09  28.32  8.07  25.62  2.30  8.76  
Walnut  17.37  20.47  17.55  21.17  17.62  20.05  17.73  20.37  17.76  18.93  5.68  9.68  
Citrus  21.28  88.90  21.49  91.33  21.61  90.92  21.74  91.18  21.75  86.85  9.99  36.91  
Mango 36.42  150.14  36.48  152.71  36.77  154.03  36.91  156.79  36.60  150.67  21.05  113.41  
Litchi  10.39  24.02  10.50  24.27  10.61  24.26  10.70  24.64  10.72  24.72  5.22  19.07  
Amla  1.29  2.39  1.33  2.65  1.40  2.43  1.43  2.46  1.00  2.39  0.99  3.92  
Guava 3.43  19.34  3.62  20.37  3.98  20.10  4.10  21.17  4.15  21.75  4.69  37.70  
Total Fruits  177.32  662.85  178.65  669.94  180.47  664.66  181.49  677.37  181.07  648.90  81.69  369.45  

 
Table 7: Area and Production of Fruits; Hilly Districts  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Fruits  

Apple 17.11  29.94  17.14  44.12  17.43  43.67  17.49  48.00  17.60  50.78  7.48  26.23  
Pears (Nashpati)  8.82  56.71  8.84  56.74  8.88  56.19  8.91  57.09  8.91  52.90  2.58  26.23  
Peach (Aadoo)  5.06  50.50  5.19  50.68  5.23  50.43  5.27  50.70  5.29  44.75  3.98  31.65  
Plum (Pulam)  6.23  32.21  6.25  32.25  6.28  31.98  6.30  32.22  6.32  30.60  2.02  11.33  
Apricot (Khumanee)  5.56  24.65  5.57  24.67  5.59  24.29  5.59  24.57  5.60  22.42  1.88  7.85  
Walnut  11.47  12.92  11.59  13.43  11.62  12.35  11.70  12.68  11.73  11.23  3.68  7.22  
Citrus  10.25  47.12  10.39  48.45  10.47  48.34  10.54  48.56  10.57  19.24  5.23  20.14  
Mango 14.63  73.58  16.25  77.38  14.80  75.55  14.89  75.69  14.94  74.02  7.13  40.38  
Litchi  2.38  9.84  2.42  9.77  2.22  9.40  2.49  9.74  2.51  9.73  2.05  8.79  
Amla  0.28  1.10  0.29  1.31  0.32  1.11  0.33  1.11  0.47  0.96  0.52  2.84  
Guava 0.77  3.48  0.79  3.54  0.83  3.35  0.85  3.64  0.80  3.62  1.15  5.99  
Total Fruits  95.17  381.09  95.79  380.58  93.52  324.02  97.10  387.64  97.44  366.18  42.77  199.70  
Note: A: �9�j�]�Y���Y�f�\���H�2���H�j�g�\�m�[�l�a�g�f�3��� �9�j�]�Y���a�f���(�(�(�Ì���`�Y�&���Y�f�\���H�j�g�\�m�[�l�a�g�f���a�f���(�(�(�Ì���L�! 
 
Table 8: Area & Production of Fruits; Plain Districts  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Fruits  

Apple 0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
Pears (Nashpati)  0.00  0.00  0.21  2.41  0.21  1.97  0.21  1.92  0.20  1.78  0.01  0.09  
Peach (Aadoo)  0.00  0.00  0.16  0.75  0.17  0.68  0.17  0.71  0.18  0.72  0.08  0.31  
Citrus  1.68  7.74  1.69  8.63  1.70  7.41  1.70  7.43  1.70  7.28  0.64  3.05  
Mango 9.43  57.36  9.65  58.12  9.80  58.91  9.82  61.48  9.47  57.03  8.33  51.63  
Litchi  3.15  6.62  3.18  6.65  3.23  6.66  3.27  7.01  3.26  7.09  1.79  6.86  
Amla  0.20  0.71  0.20  0.72  0.20  0.70  0.21  0.72  0.19  0.67  0.05  0.23  
Guava 1.58  13.41  1.70  14.33  2.00  14.23  2.08  15.00  2.10  15.59  2.58  28.80  
Total Fruits  22.95  152.10  23.35  153.92  23.89  153.71  24.06  158.31  23.70  152.13  14.53  98.17  

 
In the hilly districts, apple cultivation remained relatively stable with a consistent cultivation 
area, ranging from 17.11 to 17.60 thousand hectares. Its production fluctuated marginally 
between 26.23 to 50.78 thousand tonnes, peaking in 2020 -21 before experiencing a 
significant decline to 7.48 thousand tonnes in 2022 -23. Similarly, pears (Nashpati) 
cultivation maintained a steady area around 8.82 to 8.91 thousand hectares, with 
production ranging from 26.23 to 57.09 thousand tonnes, witnessing a decline to 26.23 
thousand tonnes in 2022 -23. Peach (Aadoo) cultivation displayed a slight increase in area, 
reaching 5.29 thousand hectares, but production declined from 44.75 to 31.65 thousand 
tonnes over the same period. Plum (Pulam) cultivation witnessed minor area expansions 
and gradual production declines, wh ile Apricot (Khumanee) cultivation remained relatively 
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stable in both area and production, fluctuating around 5.56 to 5.60 thousand hectares in 
area and approximately 22.42 to 24.67 thousand tonnes in production. These trends 
reflected nuanced dynamics within Uttarakhand's fruit cultivation sector, showcasing 
stability in some fruits' cultivation areas alongside fluctuations in their production outputs 
over the specified years.  
 
Conversely, in the plain districts, the cultivation landscape displayed different dynamics. 
While apple cultivation was not reported in the data provided for the plain districts, pears 
(Nashpati) cultivation witnessed slight fluctuations in both area and production, with a 
gradual decline in both metrics, reaching 0.01 thousand hectares in area and 0.09 thousand 
tonnes in production in 2022 -23. Peach (Aadoo) cultivation showed a minor increase in both 
area and production, reac hing 0.08 thousand hectares in area and 0.31 thousand tonnes in 
production in 2022 -23. Citrus cultivation exhibited a slight decline in area and production 
in 2022 -23 compared to previous years. Mango cultivation displayed fluctuations in both 
area and production, with a decline in both metrics in 2022 -23. Litchi cultivation also 
witnessed minor fluctuations, with a slight decrease in both area and production in 2022 -
23. Amla and guava cultivation showed similar trends, with minor fluctuations in both area 
and production . 

 
 
(B) Flowers:  From 2016 -17 to 2020 -21, Uttarakhand's floral cultivation landscape 
experienced fluctuations in both cultivation area and production across various flower 
varieties. Gerbera cultivation remained relatively stable with a consistent cultivation area 
of approximately 0.10 to 0.11 
thousand hectares, showing 
fluctuations in production, 
starting at 950 to 1,110 
tonnes in 2019 -20 before 
dropping to 910 tonnes in 
2020 -21. Carnation 
cultivation sustained a 
consistent area of around 
0.02 thousand hectares, wh ile 
its production remained 
relatively stable, fluctuating 
between 120 to 130 tonnes. 
Gladiolus exhibited minor 
variations in both  area and 
production, with the area increasing slightly from 0.29 to 0.31 thousand hectares and 
production ranging from 440 to 650 tonnes over the years. Marigold, a significant floral 
crop, showcased a gradual rise in both area and production, expanding from 0.78 t o 0.86 

Figure 38 : Variation in Fruits Area & Production; Hilly & Plain Districts  

Figure 39 : Variation in Flower Area & Production; Uttarakhand  
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thousand hectares and from 1,780 to 2,680 tonnes, respectively. Roses experienced a 
minor increase in area from 0.11 to 0.16 thousand hectares while maintaining production 
levels between 170 to 220 tonnes. Tuberose and other flowers maintained consistent 
cultivation areas around 0.02 thousand hectares and exhibited stable production values . 
 
As of the current year 2022 -23, there have been further changes in floral cultivation in 
Uttarakhand. Gerbera cultivation area has notably decreased to 0.05 thousand hectares 
with production reduced to 490 tonnes. Carnation cultivation area remained at 0.0 2 
thousand hectares with a slight increase in production to 50 tonnes. Gladiolus cultivation 
area has decreased to 0.06 thousand hectares with a production of 90 tonnes. Marigold 
continues to maintain a significant cultivation area of 0.34 thousand hectare s with a 
production of 1,890 tonnes. Roses have a cultivation area of 0.11 thousand hectares with 
a production of 210 tonnes. Tuberose cultivation area remained the same at 0.0003 
thousand hectares with a production of 3 tonnes.  
 
Table 9: Area & Production of Flowers; Uttarakhand  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Flowers  

Gerbera 0.10  0.95  0.10  0.98  0.11  1.07  0.11  1.11  0.11  0.91  0.05  0.49  
Carnation  0.02  0.12  0.02  0.12  0.02  0.13  0.02  0.13  0.02  0.05  0.00  0.02  
Gladiolus 0.29  0.48  0.28  0.44  0.28  0.64  0.32  0.65  0.31  0.47  0.06  0.09  
Lilium  0.01  0.02  0.01  0.02  0.01  0.02  0.01  0.02  0.01  0.02  0.00  0.01  
Marigold  0.78  1.78  0.83  2.17  0.84  2.64  0.86  2.67  0.86  2.68  0.34  1.89  
Rose 0.11  0.17  0.16  0.22  0.15  0.21  0.15  0.22  0.16  0.17  0.11  0.21  
Tuberose (Rajanigandha)  0.017  0.033  0.017  0.019  0.017  0.018  0.018  0.019  0.018  0.020  0.0003  0.003  
Total Flowers  1.40  3.64  1.53  4.09  1.56  4.88  1.64  4.97  1.61  4.47  0.67  2.95  
�F�g�l�]�2���9�2���9�j�]�Y���Y�f�\���H�2���H�j�g�\�m�[�l�a�g�f��� �9�j�]�Y���a�f���(�(�(�Ì���`�Y�&���Y�f�\���H�j�g�\�m�[�l�a�g�f���a�f���(�(�(�Ì���L�! 
 
Table 10 : Area & Production of Flowers; Hilly Districts  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Fruits  

Gerbera 0.01  0.25  0.01  0.25  0.01  0.25  0.01  0.25  0.01  0.02  0.01  0.04  
Carnation  0.00  0.10  0.00  0.10  0.00  0.10  0.00  0.10  0.00  0.03  0.00  0.01  
Gladiolus 0.054  0.076  0.048  0.086  0.047  0.236  0.103  0.208  0.076  0.073  0.010  0.019  
Lilium  0.01  0.02  0.01  0.02  0.01  0.02  0.01  0.02  0.01  0.01  0.00  0.00  
Marigold  0.11  0.42  0.15  0.47  0.15  0.47  0.17  0.48  0.16  0.45  0.08  0.41  
Rose 0.02  0.08  0.07  0.14  0.06  0.12  0.06  0.12  0.02  0.04  0.04  0.15  
Tuberose (Rajanigandha)  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0002  0.0030  
Total Flowers  0.23  0.96  0.34  1.12  0.33  1.24  0.38  1.27  0.35  0.68  0.19  0.73  

 
Table 11 : Area & Production of Flowers; Plain Districts  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Fruits  

Gerbera 0.05  0.67  0.05  0.70  0.05  0.79  0.06  0.84  0.06  0.87  0.03  0.44  
Carnation  0.000  0.000  0.005  0.002  0.005  0.010  0.005  0.011  0.005  0.010  0.000  0.000  
Gladiolus 0.18  0.34  0.17  0.28  0.18  0.33  0.14  0.29  0.18  0.33  0.04  0.07  
Lilium  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  
Marigold  0.53  0.85  0.53  1.16  0.54  1.63  0.54  1.64  0.54  1.68  0.18  1.34  
Rose 0.08  0.07  0.08  0.07  0.08  0.09  0.08  0.09  0.09  0.10  0.04  0.05  
Tuberose (Rajanigandha)  0.01  0.03  0.01  0.04  0.01  0.01  0.01  0.01  0.01  0.02  0.00  0.00  
Total Flowers  0.89  2.02  0.94  2.28  0.92  2.92  1.00  3.00  0.94  3.09  0.27  2.03  

 
In the hilly districts, flower cultivation presents a mixed picture marked by challenges and 
limitations. Gerbera cultivation, for instance, experienced a continual decline in both area 
and production over the years, with the area decreasing from 0.01 thou sand hectares in 
2016 -17 to 0.01 thousand hectares in 2022 -23, accompanied by a decrease in production 
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from 0.25 to 0.04 thousand tonnes during the same period. This trend indicates perhaps 
the constraints posed by the rugged terrain and harsher climatic conditions on cultivation. 
Carnation cultivation remains marginal, with minimal fluctuations and negligi ble production 
throughout the period, suggesting the limited suitability of hilly terrains for this particular 
flower variety. Gladiolus cultivation, while showcasing fluctuating trends, witnessed a 
significant drop in both area and production in 2022 -23, reflecting the vulnerability of hilly 
regions to environmental factors.  
  
Flowers cultivation in plain districts showcases a more promising outlook characterized by 
stability and growth. Gerbera cultivation, for instance, exhibits a steady increase in both 
area and production, with the area expanding from 0.05 thousand hectares in 2016 -17 to 
0.03 thousand hectares in 2022 -23, accompanied by a rise in production from 0.67 to 0.44 
thousand tonnes during the same period. This indicates the favourable conditions of the 
flatlands for this particular flower variety. Similarly, Carnatio n cultivation demonstrates a 
relatively stable growth trend, with slight fluctuations but an overall upward trajectory in 
both area and production, indicating the adaptability of plain districts to support diverse 
floral crops. Gladiolus cultivation shows consistent growth patterns, with both area and 
production steadily incrementing over the years, showcasing the resilience and potential of 
plain districts to sustain floral cultivation efforts.  

 
1.5.5 Spices:  
Over the span of years from 2016 -17 to 2022 -23, Uttarakhand has consistently showcased 
a progressive trend in the cultivation and production of spices. Turmeric cultivation area 
and production have witnessed steady growth, with the area expanding from 1.48  thousand 
hectares in 2016 -17 to 1.79 
thousand hectares in 2020 -
21, accompanied by a rise in 
production from 12.65 to 
15.20 thousand metric tons 
during the same period. In 
2022 -23, there was a notable 
surge in both area and 
production, with the 
cultivation  area increasing to 
3.15 thousand hectares and 
production reaching 28.16 
thousand metric tons, 
indicating a significant boost in 
turmeric cultivation. Similarly, 
chilly, coriander, fenugreek, garlic, ginger, cardamom, and other spices have experienced 

Figure 41 : Variation in Spices Area & Production; Uttarakhand  

Figure 40 : Variation in Flowers Area & Production; Hilly & Plain Districts  
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an upward trajectory in both cultivation area and production rates over the years. For 
instance, chilly cultivation has maintained an area ranging from 2.75 to 2.85 thousand 
hectares and production between 8.86 to 9.63 thousand metric tons. In 2022 -23, the re 
was a considerable increase in chilly cultivation area and production, with the area 
expanding to 3.72 thousand hectares and production rising to 10.74 thousand metric tons. 
Ginger, a prominent spice, displayed consistent growth in both cultivation area  and 
production, expanding from 4.47 thousand hectares and 47.11 thousand metric tons in 
2016 -17 to 5.17 thousand hectares and 50.05 thousand metric tons in 2020 -21. However, 
in 2022 -23, there was a slight decline in both area and production, with the cult ivation area 
decreasing to 4.60 thousand hectares and production declining to 33.38 thousand metric 
tons . 
 
The detail table of area and productions of the all fruits and flowers growing in project hilly 
and plain districts wise data is given in the Annexure.  
Table 12 : Area & Production of Spices; Uttarakhand  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type 2016 -17  2017 -18  2018 -19  2019 -20  2020 -21  2022 -23  

A P A P A P A P A P A P 
Spices 

Turmeric  1.48  12.65  1.57  13.03  1.72  14.18  1.77  14.75  1.79  15.20  3.15  28.16  
Chilly 2.75  8.86  2.76  9.16  2.80  9.47  2.85  9.63  2.75  9.33  3.72  10.74  
Coriander  1.24  3.37  1.36  3.64  1.43  4.06  1.46  4.15  1.39  3.93  1.85  3.47  
Fenugreek 0.58  3.32  0.65  3.30  0.66  3.70  0.69  3.85  0.66  3.63  0.86  2.86  
Garlic 1.70  10.70  1.95  10.64  2.00  11.05  2.09  11.44  1.92  11.27  2.95  14.25  
Ginger 4.47  47.11  4.52  48.03  4.91  48.47  5.06  49.69  5.17  50.05  4.60  33.38  
Cardamom 0.058  0.070  0.063  0.072  0.075  0.527  0.067  0.078  0.085  0.090  0.049  0.037  
Total Spices  12.70  87.92  13.67  91.18  14.12  93.62  14.36  96.28  14.28  96.00  18.03  96.85  

�F�g�l�]�2���9�2���9�j�]�Y���Y�f�\���H�2���H�j�g�\�m�[�l�a�g�f�3��� �9�j�]�Y���a�f���(�(�(�Ì���`�Y�&���Y�f�\���H�j�g�\�m�[�l�a�g�f���a�f���(�(�(�Ì���E�L�! 
 
Table 13 : Area & Production of Spices; Hilly Districts  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Spices 

Turmeric  0.74  5.52  0.80  6.35  0.88  6.46  0.91  6.63  0.91  6.93  1.70  14.24  
Chilly  1.55  3.96  1.76  4.59  1.78  4.81  1.82  4.91  1.71  4.59  2.54  5.66  
Coriander  0.69  1.59  0.80  1.92  0.85  2.24  0.86  2.27  0.78  2.02  2.13  1.64  
Fenugreek  0.17  0.73  0.23  0.77  0.22  1.08  0.24  1.13  0.20  0.84  0.43  1.43  
Garlic  0.78  3.73  1.01  3.99  1.03  4.29  1.11  4.76  0.93  4.21  1.57  6.09  
Ginger 2.71  27.48  2.98  28.10  3.05  28.41  3.17  28.97  3.27  29.27  2.50  17.03  
Cardamom 0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.04  0.04  0.02  
Total Spices  7.01  43.19  7.86  46.25  8.07  47.88  8.37  49.00  8.03  48.35  10.08  46.99  

 
Table 14 : Area & Production of Spices; Plain Districts  

Area in Thousand Ha. and Production in Thousand Tonnes  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

A P A P A P A P A P A P 
Spices 

Turmeric  0.28  2.65  0.29  2.78  0.30  2.84  0.32  3.22  0.33  3.31  0.53  7.65  
Chilly  0.527  3.425  0.462  3.173  0.473  3.235  0.482  3.286  0.483  3.292  0.379  1.797  
Coriander  0.26  1.00  0.26  0.90  0.27  0.97  0.28  1.03  0.29  1.04  0.28  0.21  
Fenugreek  0.19  1.52  0.19  1.42  0.20  1.48  0.21  1.58  0.93  1.01  0.20  0.80  
Garlic  0.35  3.53  0.36  3.14  0.37  3.20  0.38  3.38  0.38  3.42  0.48  3.46  
Ginger 0.61  6.78  0.61  6.55  0.62  6.60  0.64  7.13  0.64  7.12  0.35  3.94  
Cardamom 0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.00  0.00  
Total Spices  2.33  19.25  2.33  19.19  2.43  19.70  2.50  21.03  2.54  21.17  2.46  20.51  

 
In the realm of spice cultivation in hilly and plain districts spanning from 2016 -17 to 2022 -
23, both regions showcased distinct yet consistent patterns. In hilly districts , the cultivation 
area remained relatively steady, ranging from 7.01 to 10.08 thousand hectares, while 
production rates fluctuated slightly, reaching 46.99 thousand metric tons in 2022 -23. 
Notably, turmeric cultivation in hilly districts displayed a signif icant surge in both area and 
production, peaking at 1.70 thousand hectares and 14.24  thousand metric tons 
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respectively in 2022 -23. Chilly, coriander, fenugreek, garlic, and ginger also exhibited 
consistent growth in cultivation area and production rates over the years. Conversely, in 
plain districts, the cultivation area ranged from 2.33 to 2.54 thousand hecta res, with 
production rates fluctuating between 19.19 to 21.17 thousand metric tons. Turmeric 
cultivation in plain districts notably surged in both area and production, reaching 0.53 
thousand hectares and 7.65 thousand metric tons respectively in 2022 -23. Similar to hilly 
districts, other spices like chilly, coriander, fenugreek, garlic, and ginger demonstrated 
steady growth in both cultivation area and production rates. Overall, both hilly and plain 
districts portrayed a consistent dedication to spice culti vation, with minor variations in 
cultivation area and stable production rates observed across the specified timeframe.  

 
1.5.6 Yield of Vegetables, Fruits, Flowers, and Spices:  
The table presents the yield rates of vegetables, flowers, fruits and spices in Uttarakhand 
spanning from 2013 -14 to the projected figures for 2022 -23. Over this period, several 

trends and fluctuations emerge across different crops. In terms of rice cultivation, the yield 
rate initially showed a steady rise from 2289 kg/ha in 2013 -14 to 2814 kg/ha in 2019 -20, 
signifying progressive agricultural practices. However, there was a slig ht decrease 
projected for 2020 -21 and 2021 -22, settling at 2786 kg/ha and 2556  kg/ha, respectively. 

Figure 42 : Variation in Spices Area & Production; Hilly & Plain Districts  

Figure 43 : Area & Production of Vegetables, Fruits, Flowers & Spices; Uttarakhand  



Project Implementation Plan (PIP), UCRRFP 
 

Page 45  of 233  
 

Wheat cultivation exhibited fluctuations, with significant variations year to year. After a dip 
in 2014 -15, wheat yields saw consistent growth until 2021 -22, reaching 2974 kg/ha, 
indicating efforts to improve wheat productivity. Coarse cereals showed fluct uations but 
generally maintained a relatively stable yield rate, with a projected increase in 2022 -23 to 
1584 kg/ha. Pulses demonstrated a slight increase in yield rates over the years, peaking at 
1076 kg/ha in 2021 -22. However, the total foodgrains yield mirrored the trend in pulses, 
reflecting a similar growth pattern. Oilseeds showcased fluctuations but have been 
relatively steady around 942 -1100 kg/ha over recent years. Sugarcane, while not  
displaying significant year -to-year changes, consistently maintained a high yield rate, 
projected at 80,000 kg/ha from 2019 -20 onwards, indicating stability in sugarcane 
production. Overall, these trends suggest varying degrees of stability and growth in y ield 
rates for different principal crops, reflecting the agricu ltural landscape's dynamism and the 
efforts toward enhancing crop productivity in Uttarakhand.  
 
Table 15 : Average Yield of Vegetables, Fruits, Flowers, & Spices, Uttarakhand  

Avg. Yield in Kg/Ha  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

Vegetables  8971  8506  8897  8958  9000  8612  
Fruits  3740  3750  3680  3730  3584  4520  
Flowers  2592  2667  3123  3040  2774  4413  
Spices 6900  5670  6630  6620  6722  5370  
Source: State Horticulture Mission Govt. of Uttarakhand  
 
Table 16 : Average Yield of Vegetables, Fruits, Flowers, & Spices; Hilly Districts  

Avg. Yield in Kg/Ha  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

Vegetables  7318  7356  7357  7421  7140  5840  
Fruits  3847  3816  3263  3860  3656  4127  
Flowers  3980  3893  4204  4078  3021  2748  
Spices 5514  5635  5733  5716  5737  4111  
Source: State Horticulture Mission Govt. of Uttarakhand  
 
Table 17 : Average Yield of Vegetables, Fruits, Flowers, & Spices; Plain Districts  

Avg. Yield in Kg/Ha  
Type  2016 -17 2017 -18 2018 -19 2019 -20 2020 -21 2022 -23 

Vegetables  13105  16155  16114  16220  16237  14873  
Fruits  6725  6685  6520  6620  6370  6628  
Flowers  2375  2721  3748  2974  3936  7799  
Spices 8264  8228  8124  8416  8340  8331  
Source: State Horticulture Mission Govt. of Uttarakhand  
 
In examining the average yield of various agricultural products such as vegetables, fruits, 
flowers, and spices across hilly and plain districts, discernible patterns emerge. In hilly 
districts, the average yield of vegetables remained relatively stable, fluctuating between 
7,318 to 7,421 kg/ha from 2016 -17 to 2019 -20, before experiencing a notable decline to 
5,840 kg/ha in 2022 -23. Contr astingly, in plain districts, vegetable yields exhibited a 
consistent upward trend, starting at 13,105 kg/ha in 2016 -17 and peaking at 16,237 kg/ha 
in 2020 -21 and 14,873 kg/ha in 2023 -23. Similarly, fruit yields in hilly districts fluctuated 
over the years , ranging from 3,263 to 3,860 kg/ha, with a notable increase to 4,127 kg/ha 
in 2022 -23. In plain districts, fruit yields showcased a more stable trend, fluctuating 
between 6,720 to 6,628 kg/ha across the same period. Flower yields in hilly districts 
fluctu ated considerably, with a peak of 4,204 kg/ha in 2018 -19, followed by a decline to 
2,748 kg/ha in 2022 -23. Conversely, plain districts witnessed a notable increase in flower 
yields, rising from 2,375 kg/ha in 2016 -17 to a peak of 7,799 kg/ha in 2022 -23. Spice 
yields in hilly districts ranged from 5,514 to 5,737 kg/ha, with a significant decline to 4,111 
kg/ha in 2022 -23, whereas in plain districts, spice yields remained relatively stable, 
fluctuating between 8,264 to 8,340 kg/ha over the specified period. T hese trends 
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underscore the varying agricultural productivity levels between hilly and plain districts, with 
plain districts generally exhibiting higher average yields across different agricultural 
products.  
 
 

Figure 44 : Area & Production of Vegetable, Fruits, Flower & Spices; Hilly Districts  
 

Figure 45 : Area & Production of Vegetables, Fruits, Flowers. & Spices; Plain Districts  
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1.5.7 Cropping Intensity:  
The snapshot of Uttarakhand's agricultural landscape from 2011 -12 to 2020 -21, reflects 
decrease in net sown area from 714 in 2011 -12 to 621 in 2020 -21 along with gross cropped 
area, from 1132 in 2011 -12 to 997 in 2020 -21.  The cropping intensity has been fluctuating 
between 155 to 161 percent.  
 
Table 18 : �;�j�g�h�h�a�f�_���A�f�l�]�f�k�a�l�q�3���M�l�l�Y�j�Y�c�`�Y�f�\��� �9�j�]�Y���a�f���(�(�(�Ì���`�Y�! 
Years Gross Sown Area Net sown area  Cropping intensity (%)  
2011 -12 1132  714  158.5  
2012 -13 1124  706  159.2  
2013 -14 1099  701  156.8  
2014 -15 1097  700  156.7  
2015 -16 1083  698  155  
2016 -17 1082  691  156.7  
2017 -18 1060  673  157.4  
2018 -19 1029  648  158.9  
2019 -20 1024  638  160.5  
2020 -21 997  621  160.6  
Source: Reserve Bank of India - Handbook of Statistics on Indian States (rbi.org.in)  
 

 
Figure 46 : Gross Sown Area, Net Sown Area, and Cropping Intensity 

 
 
1.5.8 Irrigated Area:  
The gross and net irrigated area reflects gradual decrease from 2012 -13 and further 
increase towards 2020 -21. The gross irrigated area has decreased from 555 thousand 
hectares in 2011 -12 to 546 thousand hectares in 2020 -21, while the net irrigated area has  
decreased from 339 thousand hectares to 322 thousand hectares. On the other hand, gross 
irrigated area to gross sown area and net irrigated area to net sown area reflects a positive 
growth trend.  
 
Table 19 : Irrigated Area  
Years �?�j�g�k�k���A�j�j�a�_�Y�l�]�\���9�j�]�Y��� �Ë�(�(�(���@�Y�&�! �F�]�l���A�j�j�a�_�Y�l�]�\���9�j�]�Y��� �Ë�(�(�(���@�Y�&�! 
2011 -12 555  339  
2012 -13 554  338  
2013 -14 544  328  
2014 -15 542  330  
2015 -16 541  330  
2016 -17 542  329  
2017 -18 543  329  
2018 -19 540  323  
2019 -20 539  317  
2020 -21 546  322  
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Table 20 : Addressing Challenges; Strategy & Technological Overview 
Challenges/ Issues  Strategy to Overcome  Technology / Activity  
Low and stagnant 
productivity (Land 
Productivity)  

Enhancing water retention 
capacity of watersheds; 
Promoting sustainable land 
management practices. 
Promoting integrated Water 
shed and spring shed   
management  

1. Soil and moisture conservation 
techniques;  
2. Afforestation and reforestation;  
3. Promoting agroforestry;  
4. Promoting contour farming;  
5. Promoting gully plugging and stream 
bank stabilization.  

Climate Risk to 
Agricultural Production 
System 

Enhancing resilience to climate 
change impacts;  

1. Drought -tolerant crop & varieties;  
2. Flood control measures;  
3. Community -based adaptation plans;  
4. Watershed development plans (GPRP);  
5.Integrated watershed management 
projects;  
6. Improving spring yield;  
7. Technology adoption;  
8. Water harvesting and its efficient use;  
9. Promoting water conservation 
practices;  
10. Facilitate weather -based crop 
advisory.  

Deterioration of water 
quality  

Minimizing pollution sources; 
Promoting sustainable water 
management practices.  

1. Waste management practices;  
2. Afforestation and reforestation;  

Lack of efficient utilization 
of water resources  

Promoting water use 
efficiency; Enhancing water 
availability.  

1. Micro -irrigation (drip/sprinkler etc.);  
2. Water harvesting techniques;  
3. Watershed restoration and 
conservation;  
4. Spring-shed management; 
5. Moisture conservation (mulching etc.).  

Soil Degradation Crop Rotation, Cover 
Cropping, and Green Manure 
Practices 

1. Implementation of crop rotation;  
2. Cover cropping;  
3. Green manure practices;  
4. Conservation of topsoil;  
5. Use of compost / FYM 

Low Crop Productivity  Promote Agroecological 
Practices, Crop Diversification, 
and Integrated Farming 
Systems 

1.Introduce Climate -Resilient Crop & 
Varieties,  
2. Integrated climate resilient farming 
system 
3. Participatory watershed management  
4. Promotion precision farming 
techniques;  
5. Soil health management  

Pest and Diseases Integrated Pest Management 
(IPM), Resistant Crop Varieties, 
Biological Controls  

1.Monitoring pest occurrence & advisory 
to farmers;  
2.Early disease detection technologies;  
3,Use of IPM / IPNM; 

Yield Stability  Diversification of Crop 
Varieties, Inter -cropping 
Methods 

1. Improved climate resilient crop & 
varieties;  
2. Promotion of resilient seed in cluster 
basis; 
3.Climate -Resilient Crop Breeding; 
4. Short duration varieties;  
5. IT based real time soil, moisture, 
nutrient, and pest management.  
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Lack of institutional 
coordination and 
stakeholder participation  

Strengthening institutional 
coordination; Enhancing 
stakeholder participation.  

1. Watershed management committees;  
2. FIG / FPO promotion;  
3. Capacity building programs;  
4. Awareness campaigns;  
5. Public-private partnerships;  
6. Coordination with State & National 
level knowledge institutions.  

 
 
1.6 Animal Husbandry:  
Animal Husbandry is related with sustained employment, Income Generating Activities (IGA) 
and livelihoods of rural people / farming communities.  It is a crucial component of the state's 
rural economy. Livestock are an essential part of the farming system and a key source of 
livelihood for over 70% of rural households in the state, with these households earning more 
than a third of their income from  livestock. The livestock census 2019 shows that the total 
population of the livestock in the state is 96.78 la cs including poultry. As per 20th livestock 
census 2019,  Uttarakhand has 18.52 lakhs cattle, 8.66 lakhs buffaloes, 2.84 lakhs  sheep, 
13.71 lakhs  goats, and 50 lakhs poultry. Uttarakhand ranks 10th in per -capita availability 
of livestock which is higher than the national average with highest per -capita availability in 
Punjab. Uttarakhand ranks 12th in annual growth rate of egg production, 4th in ann ual 
growth rate of meat production (Animal Husbandry Statistics, 2022 -23).  
 
The livestock census in Uttarakhand reveals a diverse distribution of animals across 
districts. The total cattle count stands at approximately 12.75 lakhs, with Haridwar leading 
in crossbred cattle and Tehri Garhwal boasting the highest number of indigenou s cattle, 
each surpassing 10 lakhs. Buffaloes total around 8.66 lakhs, with Udham Singh Nagar 
having the highest count of crossbred buffaloes (15.29 lakhs) and Pauri Garhwal leading in 
indigenous buffaloes (3.01 lakhs). Sheep population records around 0.76  lakhs, showcasing 
Uttarkashi as the highest district, while goats tally up to 2.08 lakhs, with Tehri Garhwal 
taking the lead. Interestingly, pigs have a lower count at around 0.76 lakhs in the state. 
These figures highlight the significant presence of var ious livestock in specific districts, 
emphasizing the diverse agricultural landscape of Uttarakhand. - 

 
In Uttarakhand, the livestock 
population varies significantly 
between hilly and plain 
districts. In hilly regions, 
indigenous sheep constitute 
33% of the total state livestock 
population, with crossbred 
sheep at 93%, goats at 47%, 
and poultry at 6%. 
Contrasti ngly, in plain districts, 
indigenous sheep make up 3% 
of the state livestock 
population, crossbred sheep 
1%, goats 6%, and poultry a 
significant 78%. These differences 
highlight the diverse agricultural practices across the state.  
 
 
  

Figure 49 : Livestock Population (%) of Total 
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Table 21 : Animal Population in Hilly Districts  

20th Livestock Census - 2019  
Hilly Districts  Cattle  Buffalo  Sheep Goat Pig Poultry  

Indigenous  Cross Bred  Indigenous  Cross Bred  Indigenous  Cross Bred  
Almora  132038  17042  77444  2186  0 185319  351  8 10910  
Haridwar  63728  115667  214480  4209  488  26594  3856  2273  18479  
Nainital  101009  75497  77759  825  3 66213  383  396  42183  
Pauri Garhwal  20899  235412  30076  13159  117  142816  1085  7 17602  
Rudraprayag  2960  71277  31115  12265  819  28363  44 0 12256  
Tehri Garhwal  80833  5529  79394  8176  21145  126944  420  203  23562  
Udham Singh Nagar  63311  103038  152911  1759  309  51014  1753  4277  1518654  

Uttarkashi  82991  22488  25945  31606  48743  100882  151  118  14099  
State Total  1275303  576820  866318  208256  76359  1371971  9544  8115  1981073  

Source: 20th Livestock Census- 2020 -21 
 
Table 22 : Animal Population in Plain Districts  

20th Livestock Census - 2019  
Plain Districts  Cattle  Buffalo  Sheep Goat Pig Poultry  

Indigenous  Cross Bred  Indigenous  Cross Bred  Indigenous  Cross Bred  
Haridwar  63728  115667  214480  4209  488  26594  3856  2273  0 
Udham Singh Nagar  63311  103038  152911  1759  309  51014  1753  4277  0 

State Total  1275303  576820  866318  208256  76359  1371971  9544  8115  1981073  
Source: Statistical Diary, 2020 -21; 20 th Livestock Census, 2020 -21 
 
Table 23 : Animal Health Care in Project Districts  

Name of the District  No. of Hospitals and Dispensaries 
(2020 -21)  

No. of Livestock Aid Centres 
(2020 -21)  

Almora  37 172  
Haridwar  16 86 
Nainital  28 204  
Pauri Garhwal 40 199  
Rudraprayag 15 83 
Tehri Garhwal 38 155  
Udham Singh Nagar 22 172  
Uttarkashi  25 121  
Uttarakhand (Total)  329  1690  
 
From the above table, district Pauri Garhwal and Tehri Garhwal are having the maximum 
number of hospitals and dispensaries. Nainital and Pauri Garhwal have maximum number of 
livestock aid centres. Apart from these districts, Almora, US Nagar, Uttarkashi al so have 
good number of hospitals, dispensaries as well as livestock aid centres, while Haridwar has 
the lowest number of hospital and dispensaries as well as livestock aid centres.    
 
In Uttarakhand, Haridwar leads in milk production with 375.01 thousand MT, while 
Rudraprayag has the lowest at 42.89 thousand MT. Udham Singh Nagar stands out for egg 
production with 3622.15 lakh, whereas Nainital has the lowest at 98.85 lakh. Tehri Garhwal 
records the lowest meat (Sheep, Goat, Pig) production at 0.65 TMT, while Pauri Garhwal 
leads with 18.10 TMT. Uttarkashi excels in wool production at 131.91 thousand kg, whereas 
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Nainital shows no wool 
production. Over 80% of 
women households in the 
state are involving in the 
livestock management and 
rearing, while majority of the 
farmers are associated with 
farming activities.  
 
 
 
 
 
 
 
 
Table 24 : Production of Milk, Egg, Meat and Wool in Hilly Districts  

Hilly Districts  Production (2020 -21)  
Milk ('000 MT)  Egg (Lakh No.) Meat (T.M.T) 

(Except Poultry)  
Wool ('000 

Kg) 
Almora 118.4  20.6  10.5  3.5  
Haridwar  375.0  41.2  7.6  5.9  
Pauri Garhwal 98.9  37.4  18.1  16.1  
Rudraprayag 42.9  24.5  4.7  17.0  
Tehri Garhwal 98.7  50.1  0.6  32.0  
Uttarkashi  59.2  28.5  5.3  131.9  

 
Table 25 : Production of Milk, Egg, Meat & Wool in Plain Districts  

Plain Districts  Production (2020 -21)  
Milk ('000 MT)  Egg (Lakh No.) Meat (T.M.T) 

(Except Poultry)  
Wool ('000 

Kg) 
Haridwar  375.0  41.2  7.6  5.9  
Udham Singh Nagar 281.0  3622.1  54.3  2.6  

 
Over the years in Uttarakhand, the trends in key livestock and poultry products have seen 
varying patterns. Milk production peaked at 1844.97 thousand MT in 2019 -20, marking the 
highest, while 2020 -21 witnessed a slight decline to 1797.45 thousand MT. Conversely, 
meat production saw a decrease from 29.45 thousand MT in 2017 -18 to 18.58 thousand 
MT in 2020 -21, reflecting a significant drop. Egg production steadily increased, hitting a 
high of 4924.1 lakhs in 2020 -21, showcasing consistent growth. Wool production rema ined 
relatively stable, fluctuating between 436.01 thousand kg (2020 -21) and 564.07 thousand 
kg (2017 -18). The per capita availability of these resources demonstrated slight variations 
annually, with 2017 -18 marking the highest for milk, meat, eggs, and wo ol. 
 
When comparing livestock production between Uttarakhand's hilly and plain districts 
relative to the state's total, distinct patterns emerge. Hilly districts contribute 44% of the 
state's milk production, surpassing plain districts which account for 36%. In  egg production, 
however, plain districts stand out significantly, contributing 79% of the state's total 
compared to a mere 4% from hilly regions. Meat production, excluding poultry, sees plain 
districts leading slightly with 33% contribution, while hilly areas contribute 25%. Notably, 
wool production heavily favours hilly districts, contributing 47% to the state's total 
compared to a minimal 2% from plain districts. These disparities highlight the diverse 
agricultural landscapes and practices between Uttar akhand's hilly and plain regions.  
 

Figure 50 : Livestock Production in Hilly & Plain (% of Total) 
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Table 26 : Trend in Production of Milk, Meat, Egg & Wool; Uttarakhand  
Year Productio

n of milk 
(thousan

d MT) 

Per capita 
Availability 

of Milk 
(lts/day)  

Production 
of meat 

(thousand 
MT) 

Per capita 
Availability 
of meat (Kg. 

/ annum) 

Production 
of eggs (in 

Lakhs) 

Per capita 
Availability 

of eggs 
(nos/annum)  

Production 
of wool 

(thousand 
kg) 

Per capita 
Availability 

of wool 
(kg/annum)  

2014 -15 1565.35  155  26.03  2.58  3697.4  37 468.93  0.046  
2015 -16 1655.73  164  27.60  2.74  3906.5  39 513.33  0.051  
2016 -17 1692.42  168  28.40  2.82  4119.1  41 538.25  0.053  
2017 -18 1741.68  173  29.45  2.92  4297.6  43 564.07  0.056  
2018 -19 1791.96  178  29.19  2.89  4531.8  45 551.98  0.055  
2019 -20 1844.97  183  25.26  2.50  4786.3  47 496.69  0.049  
2020 -21 1797.45  178  18.58  1.84  4924.1  49 436.01  0.043  
 
1.7 Watershed:  
Watershed management is one of the most important options that can provide a 
constructive framework to address the challenges in rainfed areas in the following ways:   
 

�x Improving the recharge of local aquifers and improving downstream water flows.  
�x Helping farmers better manage surface and groundwater resources.  
�x Increasing vegetative cover and decreasing soil erosion.  
�x Increasing agricultural productivity.  
�x Supporting farmers to adapt to climatic change; and  
�x Ensuring improved livelihoods for people.  
�x Carbon Storage8 

 
Watershed management approaches have shifted from a centralized, supply -oriented 
method to one that embraces community participation, aiming to collaborate closely with 
local populations as partners. This new model integrates interventions for soil and wat er 
conservation with support for rural livelihoods. The Watershed Development Component, 
funded by both Central and State Governments at a 90:10 ratio, serves as a pivotal element 
in the Government of India's backing for watershed development. It is antici pated to cover 
approximately 55 million hectares across 29 states by 2027, marking the culmination of 
the 14th Five Year Plan. Despite being the second -largest watershed program globally, 
trailing only China, the current results fall short of the potential  achievements. Uttarakhand 
encompasses approximately 1,164 micro -watersheds across 13 districts and 95 blocks, 
covering 53.4 lakh hectares. With an untreatable area of 10.89 lakh hectares, it 
underscores the comprehensive scale of watershed management effo rts in the region.  
 
Table 27 : Total No. of MWS (approx.) in Uttarakhand  

All amounts (in Rs Lakhs) And All Area in Lakh Ha.  

SN State Name  Total no. of 
Districts  

Total no. of 
Blocks 

Total no. of 
Micro -
watersheds  

Total geographical 
area 

Total 
untreatable 
area*  

1 Uttarakhand  13  95  1164  53.4  10.89  

Source: Department of Land Resources, Ministry of Rural Development  
 
In Uttarakhand, a total of about 8 catchments, 26 watersheds, 116 sub watersheds and 
1,164 micro -watersheds (MWS) are mapped, excluding Haridwar District 9. A separate 

 
8 Watersheds with intact natural land cover and healthy soil resources can sequester carbon, thereby 
offsetting greenhouse gas emissions (https://www.epa.gov/hwp/benefits -healthy-
watersheds#:~:text=Some%20healthy%20watershed%20ecosystem%20services,Carbon%20storage%2
0opportunities.) 
 
9 http://wmduk.gov.in/wmd.html  
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Directorates - Watershed Management Directorate (WMD) has been established as a nodal 
agency for coordination, monitoring, and implementation of integrated watershed 
development programmes in the state.  Among the 537 untreated ones, 124 are situated 
above 3,200 meters, characterized by snow -clad landscapes, rocky terrains, and dense 
forests within State Forest Department jurisdictions. These areas, vulnerable to landslides 
due to steep slopes, face environmental degradation from high tourist and pilgrim foo tfall. 
Specialized interventions are necessary for these high -altitude zones.  
 
Additionally, among the 409 MWS below 3,200 meters, covering around 18.11 lakh 
hectares, along with an extra 1,20,000 hectares from Haridwar, a total of 102 MWS 
(spanning 2.03 lakh hectares) have been earmarked for initial treatment under the 
Integrated Watershed Management Programme (IWMP). District -specific criteria guide the 
selection process, and these areas are open for convergence with other developmental 
schemes, inviting projects from various departments such as Forest, Agriculture, and Rural 
Development.  
 
Table 28 : Number of Water Bodies 

No. of water bodies  
State  Rural Urban Total  
Uttarakhand  2,970  126  3,096  
India (Total)  23,55,055  69,485  24,24,540  
Source: First Census of Water Bodies, 2017 -18 
The following is the list of projects initiated under the Watershed Management Department 
since 2004.  
 
Table 29 : List of WMD Projects in Uttarakhand  
S. 
N 

Name of the 
Project  

Implementation 
Period  

Project 
Districts  

Project 
Area 
(km2) 

No.  
of 

Watersheds  

Cost 
(Cr) 

Beneficiary 
Benefitted  

 Households Population  
1.  Uttarakhand 

Decentralized 
Watershed 
Development 
Project 
(UDWDP)Phas
e-I (GRAMYA) 

September 
2004 -2012  

Dehradun, 
Terhri, 
Uttarkashi, 
Pauri 
Garhwal, 
Rudraprayag
, Chamoli, 
Bageshwar, 
Champawt, 
Pithoragarh, 
Almora, 
Nainital,  

2348  76 488.20  51,000  258,000  

2.  UDWDP 2009 - August 
2013  

Uttarkashi, 
Nainital, and 
Bageshwar 

608  20 37.60    

3.  Integrated 
Livelihood 
Support 
Project (ILSP) 

2012 - 
December 
2021  

Pauri 
Garhwal, 
Nainital, 
Champawat 

702  22 282.19  22,420  107,211  

4.  Pradhan 
Mantri Krishi 
Sinchayee 
Yojna WD (erst 
while IWMP) 

2011 -March 
2022  

Dehradun, 
Uttarkashi, 
Pauri 
Garhwal, 
Rudraprayag
, Chamoli, 
Bageshwar, 
Champawat, 
Pithoragarh, 
Almora, 

4266  182  147.26  206,109  1,170,204  
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Apart from the above, under these projects several important aspects shall be covered to 
strengthening then agribusiness sector in the project districts as below;  
 

�x Strengthening agri -marketing systems through farmers' federations and value 
addition services.  

�x Developing carbon-neutral end -to-end supply chains in agriculture logistics.  
�x Establishing Agri Business Growth centres in remote areas for agri -enterprise hubs.  
�x Providing nonfarm -based livelihood initiatives to marginalised households in project 

villages for inclusiveness and equity.  
 
The Growth Centre Scheme in Uttarakhand, launched in 2018, focuses on establishing 
growth centres in specific rural areas to promote niche local products and services at a 
national and international level. Uttarakhand's diverse agro -geo climatic zones and natural 
resources offer potential in various sectors like flowers, horticulture, textiles, and industrial 
infrastructure. However, challenges in commercial cultivation, quality standardization, and 
market linkages hinder the growth of MSMEs, particularly i n specialized products.  
 
The scheme aims to bridge these gaps by setting up growth centres in remote areas 
witnessing high youth out -migration. By adopting a cluster -based approach inspired by the 
Ministry of Micro and Small Enterprises' Cluster Development Programme, these centre s 
will provide common infrastructure for enterprises producing similar products. The focus 
will be on establishing export -oriented units, boosting local economies, and creating income 
opportunities to curb youth migration.  
 
Through empowering entrepreneurs, farmers, and artisans, the scheme intends to improve 
product -specific value chains, enhance productivity, and diversify outputs. It emphasizes 
skill development, infrastructure enhancement, and rural -urban linkages to cata lyse 
employment and reduce poverty. The state government plans to support these initiatives 
by developing infrastructure, institutions, capacity building, and facilitating marketing 
efforts. The Growth Centre Scheme in Uttarakhand aims to uplift rural econ omies, leverage 
local advantages, and foster economic activities to achieve poverty reduction and shared 
prosperity in the state.  
 
The Agri-Business Growth Centre lays the groundwork for a comprehensive strategy aimed 
at nurturing agricultural development and economic progress in rural or distant regions. It 
acts as a consolidated platform, amalgamating essential components pivotal fo r advancing 
agricultural methods, fostering entrepreneurship, and enhancing community well -being. 
While a few agribusiness growth centres are already operational in the state, this initiative 
aims to expand further, reinforcing and fortifying this sector. Here are some of the existing 
agribusiness growth centres in Uttarakhand:  
 

�x Agri Business Growth Centre-Khyarshi Thatud, Tehri Garwhal  
�x Agri Business Growth Centre-Thano Raipur, Dehradun 
�x Agri -Business Growth Centre Faliyat Almora  
�x Agri Business Growth Centre- Shama Kapkot, Bageshwar 
�x Agri Business Growth Centre -Simarakhal Pauri 
�x Agri Business Growth Centre-Amotha Guth Patisain, Pauri Garhwal  
�x Agri Business Growth Centre-Punha, Vikas Nagar 
�x Agri Business Growth Centre-Purola, Uttarkashi  
�x Agri Business Growth Centre-Nachni, Pithoragarh  
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Between 2005 -2015 in India, crop residue burning contributed to total emissions of 5.06 
to 6.16 MtCO2e annually. Specifically, emissions from rice burning ranged from 1.87 to 
2.22 MtCO2e, wheat from 1.32 to 1.73 Gg/yr, maize from 0.14 to 0.21 Gg/yr, cotton  from 
0.05 to 0.10 Gg/yr, sugarcane from 1.27 to 1.69 Gg/yr, jute at 0.02 Gg/yr consistently, 
rapeseed & mustard from 0.10 to 0.12 Gg/yr, groundnut from 0.06 to 0.10 Gg/yr, and 
millets from 0.14 to 0.19 Gg/yr. Overall, these figures highlight the varying c ontributions 
of different crops to methane and nitrous oxide emissions during this period . 
 
Table 31 : GHG Emission from Crop Residue Burning; India (2005 -2015)  
Total Emissions from Crop Residue Burning (CH 4+N2O) MtCO2e - AR2 2005  2006  2007  2008  2009  2010  2011  2012  2013  2014  2015  
Rice (MtCO2e) 1.87  1.93  2.01  2.07  1.99  1.99  2.12  2.24  2.24  2.20  2.22  
Wheat (Gg/Yr) 1.32  1.40  1.46  1.53  1.52  1.61  1.73  1.72  1.74  1.57  1.63  
Maize (Gg/Yr) 0.14  0.14  0.17  0.19  0.17  0.19  0.21  0.21  0.23  0.23  0.21  
Cotton (Gg/Yr)  0.05  0.06  0.07  0.07  0.07  0.09  0.10  0.10  0.10  0.10  0.09  
Sugarcane (Gg/Yr)  1.27  1.58  1.64  1.41  1.36  1.55  1.67  1.62  1.64  1.69  1.66  
Jute (Gg/Yr)  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  
Rapeseed & Mustard (Gg/Yr) 0.12  0.12  0.10  0.11  0.11  0.12  0.11  0.12  0.12  0.10  0.10  
Groundnut (Gg/Yr)  0.09  0.06  0.09  0.09  0.07  0.09  0.08  0.06  0.10  0.09  0.08  
Millets (Millet+ Small Millet+ Bajra+ Sorghum) (Gg/Yr)  0.17  0.17  0.19  0.18  0.15  0.18  0.18  0.16  0.16  0.16  0.14  

Total Emissions from Residue Burning (AR2) (MtCO 2e) 5.06  5.49  5.75  5.66  5.46  5.84  6.22  6.25  6.35  6.17  6.16  

Source: https://www.ghgplatform -india.org/  
 
From 2010 -11 to 2016 -17, India's agricultural sector witnessed distinct fluctuations in 
greenhouse gas emissions across several crucial categories. Enteric Fermentation, a 
significant contributor stemming from livestock digestion, exhibited a modest rise i n 
emissions from 227 MtCO �we in 2010 -11 to a peak of 227.16 MtCO �we in 2014 -15, followed 
by a gradual decline to 222.66 MtCO �we by 2016 -17. Manure Management, despite a minimal 
footprint in 2010 -11 at 2.77 MtCO �we, experienced a sharp increase to 28.10 MtCO �we by 
2014 -15, stabilizing around 27 MtCO �we in subsequent years. Rice Cultivation, a pivotal 
agricultural practice, remained relatively consistent, fluctuating between 70 and 73 MtCO �we 
annually throughout the period. Agricultural Crop Residue and Emissions from Soils 
displayed slight fluctuations, with Crop Residue emissions rising from 7.92 MtCO �we in 2010 -
11 to 8.84 MtCO �we in 2016 -17, whereas Soil Emissions saw a gradual decline from 81.08 
MtCO�we in 2010 -11 to 77.78 MtCO �we in 2016 -17. Overall, these diverse categories 
collectively contributed to an average of approximately 409 MtCO �we annually, showcasing 
the nuanced dynamics and varied trends in greenhouse gas emissions within Indian 
agriculture over the seven -year period.  
 
Uttarakhand's net greenhouse gas emissions are 11.83 MtCO 2e, which make up 0.40% of 
India's emissions at 2952.87 MtCO 2e. India's per capita emissions average 2.24 tCO 2e per 
person, while Uttarakhand's per capita emissions are 1.07 tCO 2e per person.12 

 
12  Trend Analysis of GHG Emissions of UTTARAKHAND (2015-2018)  
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From 2005 to 2018, Uttarakhand experienced a compounded annual growth rate (CAGR) 
of 1.30%, with 
emissions climbing 
from 9.99 Mt CO 2e to 
11.83 Mt CO 2e. 
Throughout this 
period, the Energy 
sector consistently 
emerged as the 
primary contributor 
to the state's 
greenhouse gas 
emissions. Notably, 
there was a peak in 
overall emissions in 2014, reaching 17.55 Mt CO 2e. Between 2014 and 2016, there was a 
noticeable decline in net GHG emissions, mainly due to reduced emissions from the 
Industrial Processes and Product Use (IPPU) sector, coupled with increased removals from 
Agriculture, Forestry, and Other Land Use (AFOL U). Despite a subsequent increase in 
overall emissions post -2016, particular ly from the Energy sector, this rise was insufficient 
to fully offset the decline observed between 2014 and 2016 . 
 
Uttarakhand consistently had lower per capita emissions compared to India, as depicted in 
Figure. Despite 
reaching a peak in 
2014, 
Uttarakhand's per 
capita emissions 
witnessed a slight 
decrease at a CAGR 
of 0.20%, dropping 
from 1.10 t 
CO2e/capita in 
2005 to 1.07 t 
CO2e/capita in 
2018. This trend 
differed from India's per capita emissions trend, which experienced a growth at a CAGR of 
approximately 3.41% between 2005 and 2018 . 
 
Under the purview of Agriculture, Forestry, and Other Land Use (AFOLU), emissions 
delineate key contributors. Enteric Fermentation has the highest emission of 1.86 MT CO 2e 
with 72% of share, Manure management at 0.18 Mt CO 2e (7%) and agricultural soils at 0.41 
Mt CO2e (16%) emerge as significant contributors. Biomass burning in cropland and 
forestland records 0.06 Mt CO 2e (2%), while rice cultivation tallies 0.07 Mt CO 2e (3%). These 
statistics underscore the pivotal role of sustainable practices within AFOLU sectors to 
mitigate emissions and foster environmental balance.  

Figure 52  Per Capita Net GHG Emission of Uttarakhand & India (2005 to 2018)  

Figure 53  GHG Emission Estimates of Uttarakhand (2005 to 2018);  
Source: GHG Platform, India 
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Figure 54 : AFOLU Emissions (Mt CO2e) in Uttarakhand (2018) 
 
 

 
Figure 55 : GHG Emission from Paddy and Straw Burning 

 
Reduction in AFOLU GHG emission can be attributed to reduction in net sown area & gross 
cropped area, increased area under vegetable, fruit crops and other crops. GHG reduction 
in paddy is also attributed to reduction in paddy area in Kharif.  
 
Overall, paddy area in hilly districts reflects decreasing trend whereas it reflects increasing 
in plain districts of the State. The pattern remains same in project districts. Looking at the 
current growth in paddy area, it can be assumed that GHG emission from paddy fields are 
expected to rise in coming days. The project intends to address the emerging issue amicably 
through  different measures, like [1] promotion of appropriate package of practices and 
technologies, [2] climate resilient seed variety promotion, [3] irrigation management, [4] 
crop diversification in suitable land parcels, [5] promotion of organic farming, [6] fertiliser 
management using INM principles, [7] use of renewable energy -based water lifting devices, 
and [8] periodic measurement of emission and promotion of in -situ strategies for emission 
reduction.  
 

 
Figure 56 : Paddy Area in Hilly & Plain Area, Uttarakhand  
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Figure 57 : Paddy Area in Project Districts, Hilly & Plain Area  

 
The primary sources of greenhouse gas (GHG) emissions in the livestock sector stem 
predominantly from enteric fermentation (39.1 percent), feed production (46.7 percent), 
and manure management (9.7 percent). According to the FAO 13 , broader adoption of 
established best practices and technologies in livestock rearing has the potential to reduce 
GHG emissions from the sector by up to 30 percent.  
 
In Uttarakhand, the emissions 
stemming from livestock 
activities, particularly through 
enteric fermentation and 
manure management 
practices, form a significant 
portion of the region's 
greenhouse gas outputs. The 
detailed breakdown of 
emissions across different 
animal types and agricultural 
practices showcases the 
intricate role of each in 
shaping the emissions 
landscape. 
 
Buffaloes engaged in dairy production exhibited a substantial emissions footprint, releasing 
around 0.51 MtCO �we in 2015 -16 alone. Similarly, indigenous cattle, especially in non -dairy 
roles, contributed significantly, emitting approximately 0.43 MtCO �we in the same year. 
These findings underscore the substantial impact of specific livestock categories on the 
emissions profile due to their digestive processes.  
 
Additionally, the management of manure from livestock presents a noteworthy contribution 
to emissions. Practices such as manure handling from indigenous cattle and crossbred cattle 
collectively accounted for about 0.28 MtCO �we in 2015 -16. This aspect emphasizes that 
beyond digestion, waste management in agriculture significantly influences greenhouse gas 
emissions. The collective emissions from diverse livestock activities culminated in a total of 
approximately 2.14 MtCO �we by 2015 -16, showcasing the cumulative effect of these 
practices over the years. This data emphasizes the critical role of sustainable livestock 
management practices to curtail emissions and promote environmental sustainability in 
Uttarakhand. Efforts dir ected at optimizing livestock -related activities and waste 
management can significantly mitigate the region's greenhouse gas output, fostering a 
more sustainable agricultural sector.  
 
 

 

 
13  FAO. (2016). Livestock and climate change. Retrieved from www.fao.org/climate - change 
 

Figure 58 : Total GHG emission from Livestock 
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2.2 Project Design Framework:  
 

 
 

Figure 59 : Project Design Framework; UCRRFP. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

Figure 60 : Project Intervention Overview  
 
2.3 Key Performance Indicators:  
The following Key Performance Indicators (KPI) are proposed for measuring the core 
outcomes of the project:  
 

Overview of Project Interventions, Outputs and Outcomes  
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Theory of Change  

 

 
Figure 61 : Theory of Change 

 
2.4 Project Beneficiary:  
Project beneficiaries include small and marginal farmers, producer organizations (POs), and 
other Agri -entrepreneurs (AEs). Targeted investments will be undertaken to address climate 
change mitigation and adaptation strategies as well as benefit of other marginalised groups 
like, women farmers, community farmers/cultivators of different land holding categories, 
FIGs etc. 
 
 
2.5 Project Components:  
The project envisages to intensify and diversify agricultural production and adopting 
technology, enhance climate resilient watershed management and improve water 
productivity in selected village clusters of Uttarakhand. Further, to improve the market 
share of the produces at producer end, the project intends to promote / strengthen supply 
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The aim of this component is to enhance the efficiency of spring -sheds by implementing 
extensive catchment treatment measures, enhancing the quantity and reliability of spring 
flows through drainage management, and augmenting water storage capacity for 
agricultural use through the construction of farm ponds. The harvesting structures in 
participatory planning for spring -shed development that will empower watershed 
committees to deepen their grasp of science -based spring-shed hydrology. This process will 
enable them to identify and cultivate representative sites for project interventions, with a 
particular focus on critical springs.  
 
Additionally, the project will facilitate the installation of water harvesting and storage 
infrastructure and establish channels for gravity -based distribution at the farm level.  
 
To increase productivity, the project will provide both technical and farming inputs to the 
farmers in agriculture, horticulture, and allied sectors (fishery & livestock with small 
ruminants). In the endeavour to make farmers climate resilient, farming sys tems shall be 
promoted, organic farming, integrated pest management, integrated nutrient management 
and protected farming systems shall be developed. In the process the project will support 
interventions that reduce greenhouse gas emissions from farming sy stems. 
 
Hence, under this component, depending upon the activities, the project will promote 
resilient parameters of a watershed / spring -shed considering water availability, efficient 
irrigation system promotion, irrigation regulation and management, water conser vation 
mechanisms etc. Taking lessons from similar interventions under other projects in similar 
geographical conditions (like NICRA interventions), the project will promote climate resilient 
agricultural practices, intensive / semi -intensive farming model s, exploring agriculture -
horticulture options, mixed / inter -cropping etc., based on its feasibility. Reducing cost of 
cultivation through natural farming / organic farming, promotion of carbon farming models, 
achieving nutrient use efficiency etc. will al so be the points of intervention under the 
component.  
 
2.5.3 Component C: Enhancing Income Resilience:  
The foremost goal of the project is to bolster the economic resilience of farmers, with special 
focus on mountain communities. To achieve this, the project will invest in fortifying the 
agricultural marketing systems. This involves uniting farmers into fed erations, offering 
value-added services, establishing comprehensive supply chains, and ensuring less carbon 
intensive / carbon -neutral logistics for agricultural products. The initiative also aims to 
foster the growth of agricultural enterprises by establi shing Agri Business Growth Centres 
in remote regions. To promote inclusivity and fairness, the project will extend non -
agricultural livelihood opportunities to marginalised households within the project villages.  
 
Therefore, As stipulated under the component, income resilience can be achieved through 
the promotion of remunerative market linkage through collective approach. The project 
intervention would be in line with the expected outcomes, i.e., strategies and pro cesses of 
product collectivization, farmer association or FPO promotion mechanisms, product specific 
cluster development, support through processing intervention, market linkage through e -
marketing portals (like E -NAM) etc. The project will also support in  commodity specific 
supply chain improvement and management aspects, along with logistics management. With 
reference to the baseline, the project will also look at key livelihood support mechanisms 
that can benefit to the identified marginalised households  in the project area.  
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2.5.4 Component D: Project Management, Monitoring & Evaluation, and Learning:  
Supported by a consortium, the project aims to establish a knowledge hub within the Project 
Management Unit (PMU). This hub will analyse, synthesize, and document diverse methods, 
practices, and strategies essential for optimizing natural resource usage, r educing 
greenhouse gas emissions, fostering resilient integrated farming systems, and improving 
marketing inputs.  
 
Furthermore, the project will focus on augmenting the expertise of staff within the 
Watershed Management Department (WMD) and across departments. This effort aims to 
integrate climate -resilient approaches effectively at the local level. Additionally, this 
component encompasses overseeing the institutional framework, coordination, monitoring, 
evaluation, and overall project management under the purview of the PMU.  
 
2.6 Geographical Coverage:  
The project will cover 8 districts in the state with intensive focus for agricultural 
development and climate resilient watersheds / spring -sheds. The framed project activities 
will be implemented over a period of six years in a phased manner.  
 
Table 33 : Geographical Coverage 
SN Project District  No. of 

Blocks 
No. of 

Project 
Blocks 

No. of GPs No. of 
Project GPs  

No. of 
Project 

Revenue 
Villages  

No. of 
Watersheds  

1 Almora 11  2 1160  101  194   
 
 
 

58  

2 Haridwar 6 1 306  11  25  
3 Nainital  8 2 479  77  180  
4 Pauri Garhwal 15  1 1174  74  181  
5 Rudra Prayag 3 2 336  82  154  
6 Tehri Garhwal 9 2 1035  86  150  
7 Udham Singh Nagar 7 1 376  11  19  
8 Uttarkashi  6 2 508  73  97   

Total  65  13  5374  515  1000  
 
 

2.7 Project Implementation Arrangement:  
The UCRRFP is based on joint relationship among three entities: (i) village communities and 
GPs; (ii) WMD; and (iii) Consortia of Science Based Research Institutes. All these three 
stakeholders will fulfil their respective roles and responsibilities for the project to be 
successful. Specifically, the roles of each entity are:  
 
Table 34  Implementation Arrangements for UCRRFP:PIP 

Agency  Function  Composition  
Village 

Community 
and GP 

�x The Gram Panchayat (GP-WWMC) is 
the primary implementation agency 
of activities undertaken for 
Watershed Treatment  

�x Responsible for planning and 
executing project activities within 
their respective areas.  

�x Oversee the project's on -ground 
implementation at the grassroots 
level. 

Pradhan (Head) of the villages, Up -
Pradhans, representatives of SHGs, 
Yuva Mandals, WUAs, etc.  
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Table 35 : Project Financing 
Project Components  Project  

cost  
(USD) 

World Bank  
Financing 

(USD) 

State  
Governme

nt  
(USD) 

Beneficiar
y  

Share 
(USD) 

Developing Resilient and GHG Efficient 
Production Systems  

46.83   36.31   5.88   4.64  

Science-Based Development of Resilient 
Spring-sheds 

62.71   43.24   16.88   2.58  

Enhancing Income Resilience through 
Agribusiness and Entrepreneurship  

14.77   11.82   2.52   0.43  

Project Management, Monitoring & 
Evaluation, and Learning  

13.72   4.81   8.90  - 

Contingent Emergency Response  0.00  0.00   0.00  0.00  
Total Project Cost  138.05  96.20  34.19  7.66  
Total financing required  138.05  96.20  34.19  7.66  

 
 
2.9 Experience of WMD in Similar Interventions:  
The Watershed Management Directorate is the anchoring and nodal agency to implement 
the World Bank supported UCRRFP project. The Directorate is having adequate learning and 
experience in implementing externally aided projects in watershed and NRM sector. T he 
earlier experience of the WMD in implementing integrated watershed -based approach found 
to be encouraging and supportive to the people not only in restoring and enhancing 
ecosystem services, but also enhancing their income by strengthening agribusiness support 
mechanisms through individual and collective approach. Experience and learning have been 
across sectors, from agriculture to inclusive growth. Earlier interventions not only helped 
farmers from agricultural investments; marginalized groups / indivi duals were also 
integrated to the off -farm and non -farm activities for livelihood. Benefits of investment, that 
resulted with higher production and productivity of agricultural and horticultural 
commodities, were linked to the market through designed support mechanisms. 
 
While benefitting, these projects have also helped to develop in -depth understanding on key 
emerging challenges due to climate variability in agriculture sector, scopes that are 
emerging to enhance the income of the producers, the critical gaps that have b een hindering 
in realizing remunerative return to the farmers, need of crop diversification and livelihood 
support to be more resilient, need of production system resilience through scientific 
approach and practices and over and above need to enhance the r ate of adoption of such 
practices. The UCRRFP is designed, based on such learning from earlier projects to enhance 
climate resilience of people and production system.  
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Chapter Three:  Component A: 
Developing Resilient and GHG Efficient Production Systems 
 
 
The broad objectives of the project in the agriculture sector (agriculture and horticulture) 
are: (i) reduce methane emission from low land paddy without compromising with 
productivity; (ii) facilitate improved adoption of agricultural technology and package of 
practices for climate resilience, (iii) enhance crop productivity through technology 
promotion; and (iv) promote agribusiness through supply chain management and value 
chain improvement. In the above context, the project plans to take up agriculture, 
horticulture, and other interventions with the following specific objectives:  
 
 

Intervention Objectives : 
 
1.  Reducing methane emission from low land paddy; 
2.  Promote climate resilient technology and package of practices;  
3.  Improve productivity of crops by supporting with improved climate resilient seed varieties,  
4.  Minimize the risk by improving crop/cropping system diversification;  
5.  Promote on -farm water use efficiency techniques;  
6.  By promoting integrated farming system;  
7.  Agribusiness and market linkage for remunerative return.  

 
 
3.1 Supporting Climate Smart & Diversified Production Protocols : 
(Sub-Com A1): 
 
Promotion and adoption of CSA practices is the core focus of this sub -component. The 
project under this sub -component will support farm planning and mobilization of farmers 
and their association / federation and support them to adopt practices that are climate 
resilient and GHG efficient. For improving climate resilience of agriculture and improved 
adoption of CSA, this sub -component will support in identifying, accessing, and 
implementing the most suitable practices. The farmers can make use of weather forecast 
(provisioning weather fo recast in convergence with ongoing government initiatives) to plan 
agricultural activities.  
 
Adoption of CRA practices and improvement in cropping intensity require irrigation 
provision. The project will support farmers / FIG / FPO in providing controlled irrigation 
through various means to improve gross crop area. Along with this the project will  also 
support farmers for protective cultivation, converting abandoned agricultural fallows to 
crop land, promoting diversification of agriculture, and supplementing incomes of farmers 
through livestock support (including small ruminants). Wherever feasibl e and based on the 
interest of the farmers, integrated farming system will be supported. The project will also 
help the farmers in accessing quality inputs and deploy early warning advisory systems to 
ensure adoption of ecologically sensitive and diversifi ed production system.  
 
While provisioning irrigation will be one of the focuses of the project by using available and 
potential sources, it will also support farmers in improving water use efficiency. Improved 
efficiency in water use will support the farmers to irrigate more are a and hence 
enhancement in gross cropped area and cropping intensity. For improved resilience, 
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promotion of suitable seed varieties will be taken up by the project. While the project will 
support in productivity enhancement of selected crops, for the benefit of the nature and 
local environment, the project will pilot methane (CH4) emission reduction protocols in 
lowland paddy (selected land parcels / plots). This pilo t initiative will be supported by the 
consortium partner/s. Further the project will help farmers in accessing small farm 
equipment to minimise the cost of cultivation and improve timely  operation of farm 
activities.  
 
3.1 .1 Augmentation of Water Availability & Efficiency : 
Unavailability of required irrigation has been a constraint for the farmers. The hilly terrain 
geography further restricts scope of irrigation as lifting water to a higher altitude has been 
a problem. To make agriculture more productive, taking up intensiv e / semi-intensive 
farming, improving gross cropped area, and enhancing cropping intensity, it becomes 
essential to improve scope of irrigation and covering more area under irrigation. Hence, to 
improve resilience and bringing in more area under irrigation , the project will invest in 
irrigation improvement.  
 
The Project Appraisal Document (PAD) reflects that the project will have focused attention 
to bring more areas under controlled irrigation, promote water use efficiency, improve 
spring shed yield and conservation of water for irrigation. Accordingly, the p roject plan 
reflects to support farmers / FIGs / FPOs to take up solar based water lifting device, 
construction of water harvesting / storing structures, promotion of micro irrigation and 
taking up soil moisture conservation through mulching.  
 
Table 36 : Interventions for Augmentation of Water Availability & Efficiency  

Project Intervention  Specific Activities  
Demonstration and 
Adoption of Water 
Harvesting 
Interventions  

Village level Solar water lifting schemes  
Small Solar water lifting pumps for individual farmers  
Low-cost water harvesting / irrigation Tanks  
LDPE Tanks 
Prefabricated Water Harvesting Tanks  

    
Demonstration and 
Adoption of 
Interventions to 
improve Water use 
efficiency in production 
systems. 

Establishment  of farm level crop intelligence system in crop clusters 
including crop water budgeting  
Drip irrigation system for fruit orchards  
Drip irrigation system for vegetable cultivation  
Demonstration of Sprinkler irrigation systems  
Demonstration of mulching technologies  

    
 
3.1.1 .1 Water Harvesting and Storage:  
To improve water availability for irrigation, the project will support in constructing irrigation 
tanks for storage / harvesting water. The construction of tanks will include LDPE (Low 
Density Polyethylene) as well as water harvesting tanks. The water harvesting and storage 
structures will be utilised , with the support of lifting device , to irrigate crop land at different 
altitude.  Initially, it will be taken up on demonstration mode at the project villages (villages 
having inadequate irrigation  as identified during assessment and planning ). The project will 
also invest in promoting adoption of such practice by supporting individual farmers. In 
adoption promotion, a part of the cost will be supported by the interested beneficiary. The 
operation and maintenance cost  will be the responsibility of the concerned beneficiary.  
 
Though the project area is having different water sources like stream, wells etc., farmers 
have been facing difficulty in irrigating their fields due to lack of pumping mechanism to the 
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Role and Responsibilities : 
 
WWMC: Finalization of area to be irrigated through solar pumps, selection of farmer / 
farmers group as per the set criteria for project support, monitoring water utilization by the 
supported farmers and create awareness for water conservation and its management.  
 
Unit Office : Will provide project support as per the finalized list of farmer / farmer group, 
based on the assessment findings. Officials of unit office will monitor water utilization during 
different cropping seasons for specific crop types and record additional area put under 
irrigation.  
 
DPMU: DPMU will conduct periodic monitoring of the intervention, review the use of solar 
pumping system, monitor the benefits in terms of irrigation improvement, enhancement in 
gross cropped area and cropping intensity; assess the ground water status periodically and 
discuss during review meeting, if any such issues are there for amicable solution.  
 
PMU: The officials of PMU will conduct periodic monitoring to the project locations, assess 
the project benefits, discuss with the farmers, and document the learning cases for wider 
dissemination. PMU will also take up periodic assessment of ground water stat us in 
collaboration with consortium institutions / partners.  
 
3.1. 1.2 Promote Water Use Efficiency and Water Productivity:  
Water Use Efficiency (WUE) is the percentage of water supplied to the plant that is 
effectively taken up by the plant, i.e., water is not / less lost to drainage or evaporation. So, 
WUE is the ratio of total amount of water used to the total amount of wate r applied. Water 
productivity (WP) normally refers to crop production in relation to total water consumed. 
The water productivity plays a crucial role in modern agriculture which aims to increase 
yield per unit of water used, both under rainfed and irrigat ed conditions.  
 
3.1. 1.2.1 Crop Water Budgeting:  
The objective of Crop Water Budgeting (CWB) is to shift the focus from supply side to 
demand side management. The CWB will provide the community with required knowledge 
for social regulation on water management. CWB will be performed by data collected 
thro ugh the Participatory Hydrological Monitoring (PHM) initiative in the watershed to 
enable the community to understand water availability from all sources in different cropping 
seasons. This would enable them to plan for appropriate crops to ensure irrigati on in Kharif 
and augment the water availability in Rabi season. The CWB will be performed by accounting 
for the crop water requirement and hydrological data (i.e., rainfall, groundwater recharge 
and extraction, and surface water availability). The crop wat er requirement will be 
computed by accounting for crop acreage and their respective crop water requirements. 
The farmers will be sensitized to change their cropping pattern according to the water 
balance.  
 
Crop Water Budgeting (CWB) also serves as a crucial tool for optimizing cropping intensity, 
promoting crop diversification, and enhancing productivity and efficiency in agriculture. By 
meticulously analysing water availability and demands across different stages of the 
cropping cycle, CWB empowers farmers to make well -informed decisions concerning 
irrigation scheduling and crop selection. This meticulous planning enables farmers to 
maximize land use by efficiently utilizing available water resources, thereb y facilitating the 
cultivation of multiple crops within a single season. Moreover, CWB facilitates crop 
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Calculation of WP requires the measurement of crop produced and the amount of water 
applied from all sources (rainfall, surface water and ground water). The project will measure 
application of water from all sources and with these inputs, the consortium pa rtners will 
support in computing WP.  
 

1.  Water productivity to be assessed and computed at the end of each cropping season;  
2.  Water productivity will be assessed for major crop categories;  
3.  Maintaining water use data (surface and groundwater) for crop production by the 

WC; 
4.  Crop cutting, as per procedure, would be conducted to estimate production / 

productivity;  
5.  The WWMC/ farmers/ committee should maintain production figures by crop type.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The project proposes to enhance water productivity which 
will be achieved either by (1) increasing the yield of the 
crops for each unit of water transpired, (2) reducing the 
outflows / losses, or (3) enhancing the effective use of 
water. The first option r efers to the need for improving crop 
yield; the second one intends to increase the beneficial use (water uptake - transpiration) of 
water supply against the non -beneficial losses (evaporation); the third aims to utilize 
efficiently the water resources. All  these options will lead to the improvement of the on -
farm management aspects of crop growth, through the application of the best crop 
management practices which will permit to use less water for irrigation, decrease 
evaporation losses, allow better pest c ontrol, minimize energy consumption, and improve 
soil conditions.  
 
3.1. 1.2.3 Crop and Technology Adoption:  
Based on crop water balance, farmers shall adjust the crops and the extent of area to be 
cultivated. They will also adopt various water saving technologies to optimize available 
water, considering equity and productivity. The farmers, based on crop water balance, 
would take up water saving irrigation and other climate resilient technologies, such as:  
 

�ƒ Micro-irrigation (drip and sprinklers);  
�ƒ Plastic mulches and tunnels;  
�ƒ Improved soil moisture retention sub -surface barriers;  
�ƒ Alternative wetting and drying for rice;  
�ƒ Multi -cropping systems;  
�ƒ Proper shade management - humidity and moisture stress on crops;  

Promoting Water Productivity  through the Project  
 
�x Use of sensors - 

A. For soil moisture - will accurately measure soil moisture, allowing for precise 
determination of irrigation needs and reducing water waste.  It will prevent both under and 
over-irrigation.  
B. For weather -Temperature and humidity sensors enable farmers to identify optimal 
planting conditions for different crops, ensuring timely planting.   

�x Real-time sensor data - Data on soil moisture, nutrient levels, insect infestation, and crop 
health will be delivered to beneficiaries via an ICT platform, enabling informed decisions on 
irrigation, fertilizers, and pest control.  
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Beneficiaries would be trained on the use of micro irrigation (drip / spring) system and key 
precautionary measures to be taken to ensure that the system functions properly. Specific 
aspects to be taken care of by the beneficiaries for proper functioning o f the drip are:  
 

1.  Protecting the tubes from harsh sun which can damage the tube;  
2.  Regular check of tubes as without proper filtering, mineral deposit tends to build up 

and clog the tubes;  
3.  Maintaining and monitoring pressure as pipes and fittings can blowout during 

pressure fluctuations. Pressure reducing valves are required to ensure water 
pressure is low enough to avoid blowouts which cause dirt to enter lines.  

 
Role and Responsibilities:  
 
Community Organizations (WWMC / FIG / FPO):  
 
1.  Community consultation, awareness creation and identification of beneficiary;  
2.  Selection and finalization of interested farmers for micro irrigation;  
3.  Prepare a detail list of beneficiaries and its submission to the unit office;  
4.  Preliminary assessment of scope;  
5.  Appraising officials of the unit office from time to time on progress;  
6.  Mobilize and organize meetings / trainings with the support of project officials;  
7.  Providing required information to the unit office.  
 
Field Implementation Unit:  
The unit office will support community organizations (WWMC / FIG / FPO) in the following 
areas; 
 
1.  Assessment of current application of micro irrigation, area coverage and crops under 

micro irrigation and farmers adopting such practice;  
2.  Review the recommendations of the WWMC / FIG / FPO for assistance and discuss with 

the stakeholders;  
3.  Conducting physical verification of the suggested sites and feasibility assessment;  
4.  Educating farmers on importance of micro irrigation and its benefits;  
5.  Conducting training / orientation for beneficiaries;  
6.  Providing guidance / technical support as per the plan; 
7.  Assessment of use of micro irrigation in the project area, including area coverage;  
8.  Periodic visit to the field, consultation with farmers and assessing the benefits;  
9.  Documentation of learning and its dissemination.  
10.  Submission of progress / output report to DPMU as per requirement;  
 
DPMU: 
 
1.  Periodic monitoring / physical observation of the use of micro irrigation;  
2.  Discussion with the beneficiary farmers on current water use, increment in irrigated area 

etc.;  
3.  Assess the benefits harvested by the beneficiary through micro irrigation;  
4.  Discuss with officials of the Field Implementation Unit on progress of activity;  
5.  Documenting learning lessons and preparing case studies;  
6.  Preparing monitoring report and share with PMU for reference.  
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conditions. Different climate resilient crop varieties suggested for the State under different 
crop categories are as below (NICRA). 
 
Table 40 : Suitable Crop Varieties for Uttarakhand  

Crop Varieties  Source of Seed Availability  
   
Rice Pant Dhan 16, Barani,  Dhan-1, Aditya,  

Kalinga-3 
GBPUA&T, Pantnagar; IGKV, Jabalpur 

 Vivek Dhan-154  BAU, Sabour 
 DRR Dhan 44 (IET 22081) IIRR, Hyderabad 
 VNR-2111 PLUS (IET 24075) (VNR 212)  VNR Seeds Pvt. Ltd., Raipur 
 VL Dhan 39, 206,16, 163  ICAR-VPKAS, Almora 
Wheat UP1109, UP2572  GBPUA&T, Pantnagar 
 WH 1142 CCSHAU, Hisar 
 VL Gehun 401,404,421, 616,719  ICAR-VPKAS, Almora 
KODO Millet PRM-1 Hill Campus, GBPUA&   

T, College of Forestry, Ranichauri  -
VARSHA 

Barley  VL Barley 56  ICAR-VPKAS, Almora 
 VL Barley 85  ICAR-VPKAS, Almora 
 VL Jau 118  ICAR-VPKAS, Almora 
   
Maize Vivek Hybrid 9 (FH 3077)  ICAR-VPKAS, Almora 
 Vivek Hybrid 5  ICAR-VPKAS, Almora 
 VL Makka 42 ICAR-VPKAS, Almora 
Finger Millet  VL Mandua 315, 324, 347  ICAR-VPKAS, Almora 
Barnyard Millet  VL Madira 8, 29, 21  ICAR-VPKAS, Almora 
Buckwheat  VL Ugal 7 ICAR-VPKAS, Almora 
Amaranthus  VL Chua 44, VL Chua 110  ICAR-VPKAS, Almora 
Lentil  VL Masoor 126, VL Masoor 129   
Horse gram  VL Gahat 8 ICAR-VPKAS, Almora 
 VL Gahat 10 ICAR-VPKAS, Almora 
Onion VL Piaz 67 ICAR-VPKAS, Almora 
 VL Piaz 3 ICAR-VPKAS, Almora 
   
Short duration Crop Varieties  
Rice DRR Dhan 44 (IET 22081)  IIRR, Hyderabad 
 VNR-2111 PLUS (IET 24075) (VNR 212)  VNR Seeds Pvt. Ltd., Raipur 
Chickpea JG11 JNKVV, Jabalpur  
   
Crop Varieties Suitable for Cultivation under Delayed Monsoon  
Rice Govind GBPUA&T, Pantnagar 
 PR 113 PAU, Ludhiana 
Rice bean UP C 9202 GBPUA&T, Pantnagar 
 UPC 628 GBPUA&T, Pantnagar 
   
Crop Varieties Suitable for Cultivation under Heat Stress  
Wheat WH 1124 CCSHAU, Hisar 
 DBW 173 ICAR-IIWBR, Karnal, Haryana 
Chickpea Pant G 186 GBPUA&T, Pantnagar 
Brassica (Rapeseed & 
Mustard)  

Pant Rai 19, Pant Rai 20  GBPUA&T, Pantnagar 

   
Cold Stress  
Rice Pant Dhan 11 Pantnagar 
Barley  BHS352 IARI, Shimla 
Chickpea PDG 4 GBPUA&T, Pantnagar 
   
Crop Varieties Suitable for Cultivation under Flooding or Submergence  
Wheat UP 2338, UP 2425, UP 2526, UP 2565  GBPUA&T, Pantnagar 
Maize Pragati  GBPUA&T, Pantnagar 











Project Implementation Plan (PIP), UCRRFP  

Page 92  of 233  
 

infrastructure will be used for CHC establishment. There would not be any private 
land acquisition for CHC infrastructure construction;  

7.  The concerned WWMC / FIG / FPO may also provide land for establishing CHC, if they 
have land in their name which is free from any litigation;  

8.  The CHCs shall have farm machineries that are women farmer / women agricultural 
workforce friendly.  

 
Role and Responsibilities:  
 
Table 41 : Role and Responsibility, Farm Mechanization 

SN Implementing & 
Support Entities  

Role and Responsibility  

1 WWMC / FIG / 
FPO 

1.  Selection of area for establishment of CHC along with officials of unit 
office;  

2.  Applying to unit officer for the establishment of CHC;  
3.  Submission of required documents, including land records for CHC 

establishment;  
4.  Discussing / suggesting unit officer on priority list of machineries / 

equipment;  
5.  Prepare a business plan / revenue model that is implementable;  
6.  Taking steps for credit linkage with financial institutions (if credit is 

required after project support);  
7.  Construction of sheds / CHC unit;  
8.  Finalizing the hiring cost of different machineries in consultation with 

Field Implementation Unit;  
9.  Scheduling requirement of farmers (farm machinery based) and 

renting out machineries;  
10.  Collection of rental charges from the farmers and depositing in bank 

account;  
11.  Timely maintenance of the assets / machineries from the generated 

revenue; 
12.  Reporting the performance of the CHC to unit office.  

   
2 Field 

Implementation 
Unit 

1.  Assessment of current farm mechanization status in the project area;  
2.  Discussion with WWMC / FIG / FPO on establishment of CHC; 
3.  Capacity and feasibility assessment of WWMC / FIG / FPO for project 

support;  
4.  Finalization of area for establishment of CHC as per the assessment;  
5.  Review & verification of land record before establishing CHC;  
6.  Submission of all plan proposals to DPMU for review and approval  
7.  Handing over farm machineries / equipment to the concerned WWMC 

/ FIG / FPO; 
8.  Facilitate in preparing business plan;  
9.  Orientation to WWMC / FIG / FPO on operation, management, and 

maintenance of the CHC; 
10.  Documentation of learning lessons.  

   
3 District Project 

Management 
Unit (DPMU) 

1.  Review the proposals submitted by the unit offices;  
2.  Examine feasibility of he proposed units on sample basis;  
3.  Procurement of farm machineries / equipment and handing over to 

unit office;  
4.  Developing standard operating procedures for the CHCs;  
5.  Periodic monitoring and review the revenue generation and financial 

management;  
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5.  The beneficiary should be able to provide required raw material for vermicomposting;  
 
Role and Responsibilities:  
 
Community Organizations (WWMC / FIG / FPO):  
 
1.  Community consultation and identification of beneficiary farmers;  
2.  Selection and finalization of interested farmers for vermicompost;  
3.  Prepare a detail list of farmers and its submission to unit office;  
4.  Monitor the activities periodically;  
5.  Facilitate organizing meetings, training, orientation with unit office;  
6.  Appraising unit office from time to time on progress and coverage.  
 
Field Implementation Unit:  
 
1.  Review of beneficiary list and detail proposition of WWMC / FIG / FPO;  
2.  Assessing the feasibility and consult with the proposed beneficiaries;  
3.  Finalizing list of farmers for project support;  
4.  Extending financial and technical support to selected farmers;  
5.  Orientation / training of farmers on vermicomposting and its field application;  
6.  Assessment of use of vermicompost and farmers involved in producing vermicompost;  
7.  Periodic visit to the vermicompost units, consultation with farmers and assessing the 

benefits;  
8.  Preparing learning documents, including case studies;  
9.  Submission of progress / output report to PMU periodically.  
 
DPMU: 
 
1.  Review of documents submitted by field implementation units;  
2.  Periodic monitoring of vermicompost units and physical observation of its utilization;  
3.  Discussion with the beneficiary farmers involved in the activity;  
4.  Assess the benefits harvested by the beneficiary through vermicompost;  
5.  Preparing monitoring report and its sharing in PMU;  
6.  Assessment of current production and use of vermicompost;  
7.  Support unit office in preparing detail plan for project support;  
8.  Support unit office in training / orientation to the beneficiaries on vermicomposting;  
9.  Providing guidance / technical support as per the plan;  
10.  Periodic visit to the field by technical staff, guiding the farmers and assessing progress;  
11.  Preparing and submitting monitoring report to PMU on periodic basis.  
 
PMU: 
 
1.  Preparing guidelines for implementation of the activity  
2.  Consultation with DPMU and unit office on progress of the activities and review of 

records;  
3.  Periodic monitoring, including field visit and consultation with beneficiary farmers;  
4.  Assess the environmental and economic benefit of the activity and reduction in cost of 

inputs;  
5.  Providing required guidance to DPMU and unit office;  
6.  Document the learning lessons and dissemination.  
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3.1.3 Climate Resilient Horticulture Production System:  
The project will invest in strengthening horticulture production system in the project villages 
/ clusters along with agriculture production system.  A range of activities will be taken up for 
improving resilience which includes demonstrations of package of practices for different 
horticultural crops, rendering adoption support, establishing nursery for fruit crops, 
orchard development, promotion of pr otected cultivation etc.  
 
Table 42 : Interventions under Climate Resilient Horticulture Production System  

Particulars  Activities  
Conversion of hitherto 
agricultural fallows for 
horticulture purposes  

Development of fallow land cluster of FIGs for horticulture 
purposes 
Fencing of the cluster land parcel  
Terrace development  
Irrigation facility for the cluster land parcel  
Support for climate resilient package of practices (two years)  

    
Support for setting up of  high 
yielding fruit nurseries  

Support for setting up of  high yielding fruit nurseries  

    
Demonstration of High 
Yielding vegetable Crops 
through farmer field school 
(FFS) 

Demonstration of  Vegetable crops and Climate Resilient PoP at 
Cluster level 
Demonstration of  floriculture crops and Climate Resilient PoP 
at Cluster level  
Demonstration of spices crops and Climate Resilient PoP at 
Cluster level 
Demonstration of medicinal and aromatic crops/plants and 
Climate Resilient PoP at cluster level  

    
Demonstration of Climate 
Resilient Package of Practices 
(PoP) in Horticulture through 
(FFS) 

Setting up of  Fruit Orchards  
Setting up of High -Density Fruit Orchard  

    
Adoption Support to FIGs and 
FFs for high yielding 
Vegetables crops and climate 
resilient  PoP 

Adoption Support for Vegetable crops and Climate Resilient PoP  
Adoption Support for Floriculture crops and Climate Resilient 
PoP 
Adoption Support for Spices crops and Climate Resilient PoP  
Adoption Support for Medicinal and Aromatic crops and Climate 
Resilient PoP 

    
Adoption Support to 
FIGs/Farmers for setting up of 
Horticulture fruit orchards  

Adoption Support to FIGs/ farmers for setting up of Horticulture 
fruit orchards  
Setting up of High -Density Fruit Orchard  

    
Support for other horticulture 
interventions - Bee Keeping, 
Sericulture, Mushroom  etc.  

Support for Bee Keeping  
Support for Sericulture  
Support for Mushroom cultivation  

    
    
Demonstration support for 
Precision agriculture 
interventions  

Demonstration Support for setting up of Hitech Protected 
Cultivation  
Demonstration Support for setting up Poly Houses  
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Adoption support for 
Precision agriculture 
interventions  

Adoption Support for setting up of Hitech Protected Cultivation  
Adoption Support for setting up Poly House Clusters 

    
 
3.1.3.1 Development of Fallow Land through Horticulture:  
As discussed, there has been abandoned agricultural fallow land which is having the 
potential to be developed for agricultural and horticultural purposes. Apart from use of land 
of this category for agricultural purposes, horticultural activities will also be taken up to 
make such land productive again. Required land development will be taken up in the fallow 
land along with fencing, terrace development, creation of irrigation facili ty for horticultural 
crops etc. Horticultural intervention in fallow land will be taken up involving FIG / FPO who 
express their interest to watch and ward and managing it. The project will extend required 
land development and input support for specific pe riod and after that the concerned FIG / 
FPO will manage it and use the benefit for growth of the organization and its member. The 
fruit nurseries to be promoted under the project will be supportive in providing good quality 
planting materials for developme nt of orchard in such land. The agribusiness promotion 
initiatives, including growth center/s will be linked to the horticulture production system 
through digital platform so that it becomes easier for the FIGs / FPOs to venture into new 
market opportuniti es. 
 
3.1.3.2 Demonstration of Horticultural Crops through FFS:  
The project will demonstrate climate resilient practices not only for agricultural crops, but 
also for horticultural crops. Demonstrations will be taken up through FFS (FFS model as per 
the current practice by the Govt. and technical inputs of consortium p artners), involving 
individual farmers / FIGs / FPOs. Demonstrations will cover high yielding vegetable crops, 
floriculture, spice crops and medicinal & aromatic plants. The demonstrations will be helpful 
for the local producers to learn and adopt. The pro ject will also support interested farmers 
for adoption of such horticultural crops and related climate resilient package of practices. 
The responsibility of managing the farm, providing labour and watch and ward of the crops 
lies with the concerned interes ted farmers / FIGs / FPOs. Like agriculture production 
system, horticulture production system will be linked to growth centers and agribusiness 
initiatives through digital platform.  
 
3.1.3.3 Development of Fruit Nurseries:  
Availability of quality planting material is crucial for success of commercial horticulture. This 
necessitates having a network of horticultural nurseries which conform to Model Nursery 
Standards in terms of infrastructure, quality of seed and planting mat erials and adoption of 
nursery management practices. Looking at the emerging need for fruit crops, it is realized 
that fruit nurseries should be promoted under the project to meet the demand. Secondly, 
as the project intends to reclaim abandoned fallow lan d, improve income of the farmers 
through crop diversification and promote fruit orchards; nurseries will help in supplying 
quality planting materials to the farmers on timely basis and as per the required quantity. 
Establishing nurseries will minimize exte rnal dependency (including dependency on other 
States), reduce the cost of procurement, and ensure availability of seedling / planting 
materials.  
 
The fruit nurseries will be developed in association with existing or aspiring private entities 
who are interested in establishing nurseries. The project will select nursery developers and 
extend its support financially and technically for production of qu ality planting materials. 
The supported nursery owner will give priority to the project and its beneficiaries in 
supplying quality seedlings / planting materials with a rate / unit cost as fixed mutually by 
the project authority and the nursery owner. As t he project will invest in fruit nursery 
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development, it is expected that the beneficiary farmers will avail seedlings / planting 
materials in lesser cost than the actual market price. The project will ensure that 
Uttarakhand Fruit Nurseries (Regulation) Rules, 2021, is adhered to in the process.  
 
3.1.3.4 Support for Fruit Orchard:  
The project will support individual farmers / FIGs / FPOs in establishing fruit orchard / high 
density fruit orchard in project area. The fruit nursery to be promoted / supported under 
the project will be linked to these orchards in terms of supplying qual ity planning materials. 
The project will support selected farmers / FIGs / FPOs on demonstration basis for 
development of orchard. Apart from financial support, the project will also render technical 
support, including selection of proper location and site , planting system, and planting 
distance, choosing the varieties, and providing in -situ guidance to ensure maximum 
production. Orchard can be promoted in abandoned agricultural fallow land or in a patch of 
land that is suitable for orchard develop and farm er / FIG / FPO express their willingness. If 
required facilities are not available in the identified location, like irrigation, fence around 
the site etc. project will invest in creating such facilities with the support of concerned 
beneficiary. Before selection of site for establishing a new orchard, certain aspects would 
be examined, like [1] suitability of soil, its fertility, the nature of sub -soil and soil depth; [2] 
proper drainage system in the site (no water stagnation during rainy season); [3] sour ce of 
irrigation; [4] transportation facility in the nearby area; [5] suitability of climatic condition 
for growing fruit orchards.  
 
Preliminary operations : After selecting the suitable location and site, preliminary 
operations will be taken up like clearing tree stumps, shrubs and other weedy growth, deep 
ploughing and removing big roots, manuring, terracing depending upon the topography of 
the land, land l evelling within the terraces etc.  
 
Lay out of Orchard : Layout plan will be prepared aiming at  providing maximum number of 
trees per hectare, adequate space for proper development of the trees and ensuring 
convenience in orchard cultural practices. The system of layout can be [1] vertical row 
planting pattern and [2] alternate row planting pattern.  
 
High Density Planting System : High Density Planting (HDP) of fruit trees, i.e., planting at a 
closer spacing with the sole objective of obtaining maximum productivity per unit area 
without sacrificing quality, will also be taken up in suitable cases with specific fruit plants. 
High Density Planting will have certain advantages like [1] early cropping and higher yields 
for a long time, [2] reduced labour cost, and [3] improved fruit quality.  
 
Planting Season : The season of planting may vary with different fruits depending upon the 
local conditions. Planting will be taken up either in monsoon (June - August), and/or in 
spring (February - March). Monsoon season is considered to be most suitable for planting 
fru it trees like citrus, mango, sapota and guava. If the trees are planted early in the rainy 
season, they soon establish themselves and grow vigorously. Required technical guidance 
for orchard development (planting method, plant spacing, orchard management e tc.) will 
be rendered by the experts of the project to the beneficiaries.  
 
Mixed Cropping : Based on the feasibility and technical specification, certain seasonal / 
perennial crops can be grown in the alley spaces of the main perennial crops. The main 
advantage is the effective utilization of available area and increase in the net income of the  
farm per unit area.  
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Beneficiary Selection Criteria : 
 

1.  Farmers / beneficiaries are to be selected as per the existing government selection 
norms / criteria;  

2.  WWMC / FIG / FPO will identify such beneficiaries and project support will be routed;  
3.  The farmer should have provision for irrigation;  
4.  Project will give priority to progressive farmers in different holding categories, 

including women farmers;  
 
Project Assistance : 
The project will support the intervention as per the existing and approved norms. Other 
Govt. schemes of similar nature may also be referred.  
 
Implementation Process : 
 

1.  This activity will be demand driven, based on the interest of the farmer and 
willingness to abide by the guidelines;  

2.  Project team in consultation with FIGS/FPOs/community and with the support of 
local CBOs, will identify the beneficiaries at the village level and the list of 
beneficiaries will be verified by the unit office before providing project assistance;  

3.  The identified beneficiaries will apply to the project, through WWMC, for assistance 
in the prescribed format, along with certified copies of all land -related documents;  

4.  Project assistance will be credited directly to the bank a/c of the beneficiary, based 
on the work progress, as assessed by WWMC, and verified by unit office;  

5.  The beneficiary can procure goods / items from the agencies empanelled with the 
department. The vendor can be paid directly by the project following the financial 
norms; 

6.  Required technical support for the installation of poly house / shed net will be 
provided by the concerned supply agency with the technical guidance of the unit 
office;  

7.  The assistance will be on a one-time basis; 
8.  Beneficiary availing the benefits will also have to pay his/her share;  
9.  If there is potential in a village and farmers / FIG / FPO are interested, project will 

support in establishment of polyhouse in the village and developing it into a hub with 
a cluster of polyhouses for exotic variety of crops;  

10.  Scaling up of already existing polyhouse can also be taken up;  
11.  Capacity building for the project supported beneficiaries on operation and 

management of protected cultivation structures, feasible crops to be grown, 
adoption of technologies in protected cultivation, developing nurseries, etc.;  

12.  Maintenance of the structure will be the responsibility of the farmer / beneficiary.  
 
Role and Responsibilities:  
 
Table 44 : Role and Responsibilities: Protected Farming  

SN Implementing & Support Entities  Role and Responsibility  
1 WWMC / FIG / FPO Community consultation, awareness creation  
  identification of beneficiary farmers  
  Selection and finalization of interested farmers  
  Submit list of farmers to unit office  
  Appraising DPMU from time to time on progress  
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Uttarakhand is the only state producing all four kinds of cocoon viz Mulberry, Oak Tasar, 
Muga and Eri. Climatic condition of the state is suitable for silk sector with conducive 
temperature and relative moisture. In view of the increasing demand and to pr ovide 
employment and supplementary source of income, the project will support selected 
households who are currently involved in sericulture or households who express their 
interest to take up sericulture. The project will provide both technical and financi al support 
to the selected beneficiaries in project locations.  
 
3.1.3.6.3 Mushroom Cultivation:  
Mushroom farming is one of the most potent sources of subsidiary income generation for 
small and landless farmers. It is a labour-intensive but environmentally beneficial and a 
successful agribusiness. As mushroom farming does not require large cultivable area and 
may be grown vertically in a little space, it gives an edge over shrinking land holding size in 
recent years. Mush room farming is having the potential of generating employment and a 
steady source of income. It requires minimal cash, less technical  skills, and is feasible to 
produce on a small scale in an indoor environment, with a good return on investment. 
Women can cultivate mushrooms in their homes, similar to poultry raising, with little capital.  
 
Uttarakhand produces mainly three species of mushroom -Button, Oyster and Milky 
Mushroom. Button Mushroom contributes the largest share, i.e., 80 percent, followed by 
Oyster (12 -13 percent), and Milky mushroom (7 -8 percent). Mushroom production in 
Uttarakha nd state was 12,395 tonnes annually in which the contribution of Garhwal and 
Kumaon region was 10,685 and 1,710 tonnes, respectively 16. 
 
Uttarakhand faces various adverse climatic conditions and natural calamities. In view of the 
scope for mushroom cultivation that can provide a sustainable livelihood support to people 
engaged in agriculture and other sectors, the project will support rural  households and 
farmer associations in mushroom farming. The project will demonstrate mushroom farming 
and provide adoption support to the interested farmers / FIGs / FPOs. The members to be 
involved will be trained on technical aspects of mushroom farming  and in-situ guidance will 
be provided with market linkage support through ABGC.  
 
Role and Responsibilities:  
 
Table 45 : Role and Responsibilities: Other Horticultural Activities  

SN Implementing & Support Entities  Role and Responsibility  
1 WWMC / FIG / FPO Identification of beneficiary farmers  
  Selection and finalization of interested farmers  
  Consultation with interested farmers  
  Submit list of farmers to unit office  
  Appraising FIU from time to time on progress  
   

2 Field Implementation Unit  Assessment of current scenario in the project area  
  Review the list of farmers, submitted by the WWMC 
  Consultation with WWMC / FIG / FPO / farmers 
  Prepare detail plan for project support  
  Submitting the compiled list to DPMU for support  
  Training to farmers on bee keeping, sericulture etc.  
  Providing guidance / technical support  
  Periodic monitoring and assessing progress  
  Maintaining database and updating MIS 
  Documentation of learning and its dissemination  

 
16  The Pharma Innovation Journal 2022; SP -11(9): 1043 -1048;  
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3 District Project Management Unit  Support to FIU in planning and execution  
  Facilitate capacity building events  
  Periodic monitoring & beneficiary consultations  
  Assess the benefits 
  Learning documentation and reporting to PMU  
   

4 Project Management Unit (PMU) Prepare guidelines in consultation with DPMU/FIU  
  Review of physical & financial progress  
  Periodic field monitoring & beneficiary meeting  
  Assess the economic benefit of the activity  
  Providing required guidance to DPMU/FIU  
  Consult with consortium partners, if required  
   

5 Technical Institutions (Consortium)  Providing guidance as per the need  
  Facilitate capacity building of beneficiaries  
  Assess benefits based on per PMU request 

 
 
3.1.4 Support for Climate Resilient Production System:  
(Diversify Livelihood -Support Small Ruminants)  
 
In Uttarakhand, agriculture, animal husbandry, and forestry are interconnected 
components of the overall farming system. Together, agriculture and animal husbandry 
contribute two -thirds of the net domestic output from commodity -producing sectors in the 
region. Small and marginal farmers in Uttarakhand heavily rely on the livestock sector, not 
only for milk and draft power but also for supplementary income through by -products. 
Additionally, women play a significant role in livestock activities, including gat hering fodder, 
maintaining sheds, milking cattle, and processing milk products. Furthermore, research 
indicates that women in Uttarakhand, as in many regions of India, face challenges such as 
restricted ownership of agricultural land and limited access to agricultural credit and 
information 17. 
 
Table 46 : Interventions to Support Climate Resilient Production System  

Particulars  Activities  
Natural Breeding Centre / 
Hatcheries for Small Ruminants / 
Poultry / Fisheries  

Natural Breeding centre for Goatry  
Setting up of Hatcheries for Poultry  
Setting up of Hatcheries for Fisheries  

    
Demonstration for Commercial 
Goat / Poultry / Fisheries Farming 

Demonstration of commercial goat farming  
Demonstration of commercial poultry farming  
Demonstration of commercial fish farming  

    
Adoption Support for Commercial 
Goat / Poultry / Fisheries Farming  

Adoption support for commercial goat farming  
Adoption support for commercial poultry farming  
Adoption support for commercial fish farming  

    
Feed and Fodder Support and 
Technologies 

Feed and Fodder support and technologies  
Demonstration support for promoting of Feed which lower 
GHG emission in ruminants  
Adoption support for promoting of Feed which lower GHG 
emission in ruminants  

    
 

17  Preparatory Survey on Uttarakhand Integrated Horticulture Development Project (UKIHDP), JICA  
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Roles and Responsibilities : 
 
WWMC / FIG / FPO: Selection of beneficiaries as per the set criteria in consultation with 
officials of unit office. A list of selected farmers will be prepared by the WWMC and will be 
submitted to the project authority for demonstration support.  
 
Unit Office : The office of Unit Officer will be involved in scrutiny of the list of the 
beneficiaries as prepared by WWMC / FIG / FPO, consult with the selected beneficiaries, and 
render project related support for demonstration.  
 
Technical Agencies / Consortium Members : Technical support agencies / consortium 
members will extend required guidance and technical support in technology demonstration. 
They will support the farmers in adopting appropriate technologies in the demonstration 
fields.  
 
DPMU: DPMU will monitor the demonstration activities, consult with the farmers involved in 
demonstration, and prepare monitoring reports.  
 
PMU: The agriculture expert of PMU will monitor the demonstration activities from time to 
time, consult with DPMU / Unit Office on progress of demonstrations, visit the 
demonstration sites and discuss with farmers, document the learning cases, dissemination 
/  sharing the learning with other stakeholders.  
 
3.1.5.1  Promotion of CSA Practices: 
The IPCC sixth assessment report defines climate resilience as the capacity of social, 
economic and ecosystems to cope with a hazardous event or trend or disturbance, 
responding or reorganising in ways that maintain their essential function, identity, and 
structure as well as biodiversity in case of ecosystems while also maintaining the capacity 
for adaptation, learning and transformation. In general, climate resilience considered to be 
the ability to recover from, or to mitigate vulnerability to climate -related shocks (floods, 
droughts etc.).  It is a process that strengthens the ability of all to mitigate vulnerability to 
risks from, and adapt to changing patterns in, climate hazards and variability 18. Climate 
resilient agriculture also referred as an approach that includes sustainability, using existing 
natural resources through crop and livestock production systems to achieve long term 
higher productivity and farm incomes under climate variabilities.  
 
CSA means the incorporation of adaptation, mitigation and other practices in agriculture 
which increases the capacity of the system to respond to various climate related 
disturbances by resisting damage and recovering quickly. Such perturbations and 
distur bances can include events such as drought, flooding, heat/cold wave, erratic rainfall 
pattern, long dry spells, insect or pest population explosions and other perceived threats 
caused by changing climate. In short it is the ability of the system to bounce back. Climate 
smart agriculture includes an in -built property in the system for the recognition of a threat 
that needs to be responded to, and the degree of effectiveness of the response. CSA will 
essentially involve judicious and improved management of na tural resources viz., land, 
water, soil, and genetic resources through adoption of best practices 19. 
 
 
  

 
18  Climate Smart Agriculture ( CSA) (also referred as climate resilient agriculture, CRA) is a set of agricultural practices and technologies which 
simultaneously boost productivity, enhance resilience and reduce GHG emissions (https://www.worldbank.org/en/topic/climate -smart -
agricultur e). 
19  https://naas.org.in/Policy%20Papers/policy%2065.pdf  
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Objectives:  
The overall objective of promoting CSA practices is to enable farmers in general, and 
marginal & small holders in particular, to cope with climate variability, minimise agricultural 
emission, increase agricultural productivity in the longer run and moving ahead in achieving 
income resilience in village clusters of the project.  
 
With reference to the principles of climate resilience, the project will promote and support 
the farmers in adopting climate resilient agricultural practices, based on agroecological 
zone and crop type. List of different practices to be promoted, based on the feasibility and 
suitability, are listed below in the matrix.  
 
Table 49 : CSA Technologies & Agronomic Practices 

Agric. 
Technology  

Agri. Practice  

Main resilience feature  
and contribution to the  

climate agenda  

Main 
agronomic  

benefits 
expected  

Potential 
triple -win 

impact 
under 

UCRRFP 

Yield 
improvement 

due to  
climate 
resilient 

intervention 20   

Improved 
seed varieties  

Adaptation to adverse climate 
conditions through use of 
climate -smart seed varieties 
(short maturity duration, 
stress-tolerant)  
Demonstration of high yielding 
rabi/kharif/zaid crops at the 
cluster.  
Demonstration of seed 
production of rabi/kharif/zaid 
crops 

Reduces risk 
of major crop 
losses due to 
adverse 
weather.  
Helps 
preserve crop 
mix even with 
late onset of 
monsoon.  

Increased 
crop 
productivity    
Improved 
water use 
efficiency  

In mid-hills 
(<1,000 mm):  
short -
duration, 
stress-
tolerant 
(biotic/abiotic) 
varieties  
Millets: 20% 
Wheat: 20% 

In-situ soil 
and moisture 
conservation  

Enhanced capacity to manage 
water run -off and surface 
drainage to protect against 
soil erosion following high 
intensity precipitation.   

Collects run-
off from the 
catchment to 
improve soil 
moisture on 
the cropped 
area. 
Encourages 
controlled 
surface 
drainage. 
Reduces soil 
erosion and 
nutrient 
losses. 

Increased 
crop 
productivity  
Enhanced 
soil health  
Improved 
water 
security  

Improvement 
in fodder 
availability.  
increased 
crop 
productivity  

 
20   Ch. Srinivasa Rao, K.A. Gopinath, J.V.N.S. Prasad, Prasanna kumar, A.K. Singh (2016): Climate Resilient Villages for Sustainable Food 

Security in Tropical India: Concept, Process, Technologies, Institutions, and Impacts.  In: Advances in Agronomy, Vol.140, by Donald L. 
Sparks, ed. (2016)  
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Agric. 
Technology  

Agri. Practice  

Main resilience feature  
and contribution to the  

climate agenda  

Main 
agronomic  

benefits 
expected  

Potential 
triple -win 

impact 
under 

UCRRFP 

Yield 
improvement 

due to  
climate 
resilient 

intervention 20   

Organic 
Farming 
Practices  

Organic practices that 
strengthen farming systems 
for carbon sequestration  

Encourages 
moisture 
storage in the 
soil profile.  
Provides a 
better drained 
and more 
easily 
cultivated 
soil. 

Increased 
crop 
productivity  
Enhanced 
soil health  
Improved 
water 
security  

Reduction in 
input costs, 
increased 
profitability, 
and optimum 
productivity.  

Intercropping/  
Mixed 
Cropping 

Climate-risk management 
strategy to help farmer cope 
with adverse climate events 
that may have a different 
impact on 2 or more crops 
grown simultaneously on the 
same plot. 
Demonstration and adoption of 
Vegetable crops, floriculture, 
species, medicinal, aromatic 
crops and Climate Resilient 
PoP at Cluster level 

Reduces 
likelihood of 
total crop 
failure due to 
adverse 
weather.  
Crop 
diversification 
benefits 
(biological, 
financial)  
Ensures 
optimum use 
of soil 
moisture and 
nutrients.  
Helps with 
effective pest 
management.  

Increased 
crop 
productivity  
Enhanced 
soil health  
Improved 
water 
security  

Crop 
diversification 
ensures 
buffering 
against biotic 
and abiotic 
stress 
ensuring 
economic 
resilience.  

Integrated 
Pest and 
Nutrient 
Management  

Enhanced absorptive capacity 
of the farming system to 
manage pest infestations and 
soil nutrient deficiency 
induced by high levels of 
humidity (pests) or prolonged 
droughts (nutrient deficiency).  

Reduces 
nutrient 
deficiencies.  
Mitigates soil 
salinity.  
Reduces 
infestations.  
Reduces crop 
losses. 
Reduces use 
of chemical 
pesticides. 
Improves crop 
quality.  

Increased 
crop 
productivity  
Enhanced 
soil health  

Reduces input 
cost, 
increases 
productivity, 
and returns 
across the 
project area. 
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2 Field Implementation Unit  Awareness and sensitization on CSA practices 
  Periodic consultation with local KVK and other institutions  
  Providing hand holding and in -situ guidance & support  
  Extension supports to farmers -crop based 
  Conducting demonstrations and implementation of farming 

system/ FFS 
  Prepare project database on inputs, coverage etc.  
  Appraising and reporting to DPMU  
   

3 District Project Management 
Unit (DPMU) 

Finalize package of practices in consultation with PMU  

  Coordinate with technical institutions of consortium  
  Guide unit office from time to time  
  Monitoring and supervision of project inputs  
  Tracking physical and financial progress using MIS  
  Prepare and submit periodic progress report to PMU  
   

4 Project Management Unit 
(PMU) 

Consultation with technical institutions of the consortium  

  Prepare package of practices for different crops  
  Guide DPMU and unit office in CSA practices 
  Capacity building of DPMU and unit office  
  Tracking physical and financial progress using MIS  
  Periodic monitoring and technical / managerial support  
   

5 Technical Institutions 
(Consortium)  

Consult with PMU / DPMU from time to time  

  Prepare POP based on agroclimatic zone & crop 
  Support in implementation of POP  
  In-situ guidance based on PMU / DPMU request 
  Provide capacity building inputs on POP  
  Conduct visits to sample sites and providing guidance  

 
 
3.1. 5.2  Farmers Training on Climate Resilient Agricultural Practices:  
Capacity building of farmers on Climate Resilient Agricultural Practices is key for sustaining 
interventions under UCRRFP. Project will take required capacity building measures for the 
farmers in the watershed villages for adoption and replication of climate resilient package 
of practices. Training module s on climate resilient practices will be developed to impart 
training to the farmers. Along with the farmers, the associated project personnel / staff / 
experts would also be given training so that their learning can percolate down to the farmers 
during fi eld orientations, guidance, and awareness initiatives.  
 
Objective : 
 

1.  To impart knowledge to farmers on climate change, its impact on agriculture, 
feasible adaptation strategies to climate variability and mitigation measures of 
climate change 

2.  To equip farmers, irrespective of their holding category, on climate resilient 
agricultural practices  

3.  To strengthen the knowledge base of farmers through practical demonstration, 
sharing research findings and learnings from national and international practices  
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Project Assistance : 
The project will bear the entire cost of training and capacity building of farmers / other 
stakeholders, as per the project design.  
 
Key Guiding Principles : 
 

1.  Project village / cluster will be considered as the unit;  
2.  Capacity building of farmers will cover training, exposure, hand holding, escorting etc. 

as per the identified capacity building needs;  
3.  Key capacity requirements, as per the capacity need assessment will be identified 

before finalizing capacity building plan. Training modules would be developed, 
encompassing the identified thematic areas for capacity building;  

4.  Separate capacity building plan would be developed for women and tribal farmers, if 
required;  

5.  Capacity building measures will be taken up in a phased manner, keeping in mind the 
agricultural season and engagement of farmers;  

6.  Based on the need of the women farmers, trainings may be organized locally, at the 
village level or in a suitable place which is easily approachable by the women farmers;  

7.  Training on climate resilient technologies, package of practices specific to crop types, 
IPNM, IPM, agro-enterprise promotion etc. may be taken up, if so, identified as a 
capacity building need;  

8.  Necessary training modules / manuals / IEC materials would be designed and 
circulated to farmers;  

9.  As a part of capacity building, field demonstrations and in -situ guidance will be 
provided along with exposure to some of the demonstration sites.  

 
Role and Responsibilities:  
 
Table 51 : Role & Responsibilities; Capacity Building 

SN Implementing & Support 
Entities  

Role and Responsibility  

1 WWMC / FIG / FPO 1.  Mobilizing farmers to participate in the CNA process;  
2.  Discuss with unit office from time to time on capacity building 

initiatives;  
3.  Participate in capacity building program;  
4.  Create awareness among farmers and follow -up for adoption 

of climate resilient practices;  
   

2 Field Implementation 
Unit 

1.  Consultation with the farmers on their current agricultural 
practices (crop specific);  

2.  Conducting Capacity Need Assessment (CNA) of the farmers;  
3.  Identifying capacity gap through CNA by different land 

holding categories;  
4.  Designing a capacity building framework / plan on climate 

resilient agricultural practices for the farmers, based on the 
identified gap and taking in to account the agro -climatic 
condition of the area;  

5.  Preparing a detail report on CNA, including capacity building 
plan and finalizing with DPMU; 

6.  Preparing modules / manuals for capacity building of the 
farmers;  

7.  Piloting the modules / manuals and its adoption for capacity 
building;  
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8.  Finalization of resource persons, and if required, taking 
support of DPMU / SPMU 

9.  Organizing capacity building program as per the finalized 
capacity building framework / plan;  

10.  Follow-up of the capacity building inputs and organizing 
refresher courses, if required;  

11.  Educate, aware and motivate farmers to adopt climate 
resilient practices.  

   
3 District Project 

Management Unit 
(DPMU) 

1.  Participate in capacity building program and observe / 
witness the approach and process adopted for capacity 
building of farmers;  

2.  Suggest, if any modification required in capacity building 
approach or process adopted or delivery methodology;  

3.  Prepare monitoring report on capacity building and share 
with PMU. 

   
4 Project Management 

Unit (PMU) 
1.  Designing the capacity need assessment tool/s and its 

modification, if any, after piloting;  
2.  Designing capacity building framework / plan;  
3.  Finalization of CNA report and issuing required guidelines for 

conducting capacity building events;  
4.  Designing modules / manuals as per the identified capacity 

gaps; 
5.  Participate in piloting of the modules / manuals and making 

necessary correction / change in the modules / manuals;  
6.  Monitoring capacity building events and suggest, if any 

modification is required in delivery mechanism / 
methodology, capacity building approach or related aspects;  

7.  Document capacity building learning (in terms of adoption of 
practices by the farmers) and its dissemination.  

 
 
 
3.1.5.3  GHG Emission Reduction in Paddy: 
Promoting climate resilience in agriculture sector has been the focus of the project. Looking 
at the geo -morphological situation of the State, total area covered under paddy is about 
39.16 percent in hilly districts with total production of 24.85 percent o f total paddy 
production of the State. Whereas area covered under paddy in plains is 60.84 percent of 
the total paddy area that produce 75.15 percent of total paddy production 22. Of the 8 
project districts, 27.48 percent of the total paddy area are in 6 hilly districts and remaining 
72.52 percent paddy area in 2 plain districts 23. In view of emission potential of paddy fields, 
the project intents not only to promote package of practices that reduce emission from 
paddy fields, but also the project will monitor in -situ GHG emission on pilot basis, with the 
involvement of technical i nstitutions of the consortium. Periodic measurement of emission 
from paddy fields will further support in strengthening interventions that would help in 
minimizing emission with increased adoption of relevant package of practices.  
 
Key reasons for assessing and measuring emission in paddy field is related to unscientific 
does of fertiliser use, less use of soil parameters for soil health improvement, standing water 
in the paddy field, less adoption of precision farming protocols etc.  Hence GHG emission 
measurement and its tracking would be supportive to the farmers to adopt package of 
practices that reduce GHG emission, without compromising crop productivity.  

 
22  Directorate of Economic & Statistics, DA&FW, MoA&FW, GOI, 2021 -22  
23  Directorate of Economic & Statistics, DA&FW, MoA&FW, GOI, 2021 -22  
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Strategies for Reducing GHG Emission:  
The project will adopt multi -prong strategies for reduction of GHG emission from crop lands, 
more particularly from paddy fields. Better irrigation management with land levelling (laser 
levelling of land), and 
Alternate Wetting and Drying 
(AWD) in place of Continuous 
Flooding (CF) will reduce 
emission of CH4. The project 
will promote scientific 
management practices in 
four critical areas, i.e., [1] 
water / irrigation 
management, [2] ferti liser 
(organic / synthetic) 
management (fertiliser 
efficiency through prevision 
farming), [3] crop 
diversification (pulses and millet promotion) in suitable land parcel (particularly in medium 
and up land), with crop and varietal selection (short duration paddy, agro forestry / farm 
forestry), and [4] promotion of scientific agronomic practices. Apart f rom this, soil 
management and improving Soil Organic Carbon (SOC) will be an integral part of the project 
intervention. All these aspects are discussed in different sections which are objectively 
linked to GHG emission reduction. Emission of GHGs in rice fields can be reduced by 
modifying irrigation pattern and tillage permutations, managing organic additives and 
fertilizer inputs, and selecting cropping regime.  
 
Modifying Irrigation Pattern:  
Water management during rice production is one of the key factors controlling GHG 
emission. Several water management options like distinct drainage periods in mid -season, 
alternate wetting and drying of the soil, intermittent irrigation, and controlled irr igation 
support to minimize GHG emissions as compared with traditional flooded rice and can be 
opted as a practice under varying soil and climatic conditions without lowering crop yields. 
Mid-season drainage / a short -term drainage will encompass a distinc t period of interrupted 
irrigation during the crop growth phase. Reducing the amount of applied water, i.e., net 
decrease in water will ultimately reduce CH4 emissions.  
 
Alternate Wetting and Drying:  
Alternate wetting and drying are the periodic drying and reflooding of the rice field. In 
contrast to mid -season drainage, the time intervals between dry and wet conditions appear 
to be too short to facilitate the shift from aerobic to anaerobic soil condi tions. Alternate 
wetting and drying will result in a significant reduction of CH4 emission, but N2O emission 
from this system varies in a broad range. Optimal irrigation according to the crop 
physiological characteristics at different growth stages can lim it the frequency of alternate 
dry and wet conditions leading to less N2O production and emissions.  
 
Intermittent Drainage:  
Intermittent drainage will involve a repetition of free drainage and irrigation. It will improve 
the advantage of ameliorating soil oxidative conditions by enhancing root activity, higher 
soil bearing capacity, and will ultimately minimise water inputs tha t result in anaerobic 
conditions. It will enhance diffusion of oxygen into the soil, increase the aerobic area and 
reducing the CH4 production.  
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the requirement, micrometeorological method (Eddy covariance flux tower) may also be 
used to continuously measure the vertical concentration gradients of the gases.  
 
Chamber Method : For decades, until the eddy covariance (EC) technique has become the 
standard technique to estimate net carbon dioxide (CO2) exchange (Aubinet et al., 2012), 
chamber measurements have been the prevailing technique to monitor the CO2 exchange 
between the atmosphere and soil, plant organs or complete ecosystems (Livingston and 
Hutchinson, 1995; Pumpanen et al., 2004; Wohlfahrt et al., 2005; Acosta et al., 2013). In 
the case of methane (CH4) and nitrous oxide (N2O), for which fast and precise a nalysers 
have only been developed very recently and are more expensive than fast CO2 sensors, 
chambers still provide the majority of information and are the most commonly used flux 
measurement method (Denmead, 2008). CO2, CH4 and N2O are the three greenhou se 
gases (GHGs) which are most commonly monitored using the chamber method.  
 
Chamber measurements are relatively simple to operate, and they are important tools in 
situations where the EC technique cannot be applied. Furthermore, they are useful to 
determine the spatial heterogeneity of fluxes of GHGs, to partition the net fluxes of CO2 
into their components (respiration and gross primary production), as well as to offer 
supporting data for the gap -filling of the EC data. Even though the manual chamber 
measurements allow to investigate the inter -annual variations of soil GHGs and the influence 
of environmental factors on them during the growing season, they may not be consistent 
throughout the year and may miss specific weather events; such as wet or dry conditions. 
Automated chambers have the great advantage of being able to measure continuously for 
long periods, regardless of the weather and time of day. The use of automated systems for 
GHG efflux allows accurate measurements, minimal disturbance of the soil surface, and 
high-resolution datasets for extended periods of time (Korkiakoski et al., 2017).  
 
Project Intervention : 
The project will monitor GHG emission from agricultural fields / crop lands, in both high land 
and low land areas of intervention districts of the State, focusing on paddy area. The project 
will implement chamber -based flux monitoring mechanism, at least t hrice in each cropping 
season (planting, flowering and before harvesting), covering both paddy and non -paddy 
fields. The consortium partner institution/s will play an important role in monitoring GHG 
emission in crop lands. 
 
Table 52 : Role & Responsibilities for Emission Measurement 

SN Implementing & Support Entities  Role and Responsibility  
1 WWMC Identify suitable land for installing chamber  
  Support in chamber installation  
  Periodic checks of sites & physical verification  
  Report to unit office periodically about site status  
   

2 Field Implementation Unit  Identification support in installing chambers  
  Keeping recording  
   

3 District Project Management Unit 
(DPMU) 

Periodic verification of installed sites  

  Support in installation of chambers for flux 
monitoring  

  Coordinate with PMU and technical institutions  
   

4 Project Management Unit (PMU) Coordinate with technical institutions (consortium)  
  Prepare plan for measurement (annual / seasonal)  
  Review of report of technical institution  
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  Plan for GHG emission reduction as per 
observations  

   
5 Technical Institutions (Consortium)  Technical guidance on chamber installation  
  Orientation to project officials on measurement  
  Analysis of collected measurement data  
  Laboratory testing of chambers for flux analysis  
  Submit report to PMU on observations of 

experiment  
  Orientation to PMU/DPMU on scientific dimensions  
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Provisioning Services under Digital Agriculture:  
In the face of growing demands and environmental concerns, digital agriculture is emerging 
as a game-changer, offering a diverse range of services to empower farmers and transform 
the agricultural landscape. In the project, the services will encompass a spectrum of 
technologies and tools that bridge the gap between traditional farming practices and the 
power of digital solutions.  
 
Precision Agriculture:  
Utilizing sensors, satellite imagery, and data analytics, farmers/ beneficiaries will gain real -
time insights into their fields, enabling them to make informed decisions regarding resource 
allocation, irrigation, and pest control, ultimately leading to increased eff iciency and 
productivity. It will help the beneficiaries to precisely tailor the application of resources, 
ensuring crops and soil receive the optimal inputs for their health and productivity. The 
beneficiaries will get timely information through mobile ap ps related to the weather 
forecasts, irrigation, at what stage the fertilizers and based on the soil type what type and 
quantity of fertilizers need to be added to the crop. The real -time information through 
sensors will reach the beneficiaries through ICT  platform on the soil moisture and nutrient 
levels, insect infestation and crop health. This will help the beneficiaries to utilize this data 
to make informed decisions regarding the timing and application of irrigation, fertilizers, 
and pest control measu res. 
 
Farm Management Platforms:  
Mobile apps and online platforms will provide access to market information, weather 
forecasts, agricultural advisories, and financial services, streamlining farm operations, 
improving risk management, and fostering financial inclusion. These platforms will  cater all 




























































































































































































































