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ABSTRACT 
Uttar Pradesh, with a total area of 243,290 square kilometres, is India’s fifth largest state in terms of land area 
.Chandauli district of Uttar Pradesh is a major Rice growing district .An attempt was made in the study to examine the 
economics of cultivation of Swarna sub1 rice in Chandauli district of Uttar Pradesh. The study was based on survey of 60 
farmers and the selection of farmers was targeted to only those who cultivated swarna sub1. For examining cost of 
cultivation, CACP cost concepts was used to ascertain cost  and returns. Total cost of cultivation (cost D) of Swarna sub1 
rice was found to be Rs.55355.00 and for swarna it was Rs.56268.00 per ha, while the total returns received were found 
to be Rs.67680.00 and 65319.00 per ha for swarna sub1 and swarna, respectively. The average price received by farmers 
for main product was Rs.1100/qtls for  both the varieties. The yield of the main product obtained by the farmers was 
51.30 and 50.29 qtls/ ha of swarna sub1 and swarna, respectively. Average cost of production of rice was found to be 
Rs.1079.04 and 1118.87/qtl of swarna sub1 and swarna respectively. Farmers received Rs.1.22 and 1.16 for one rupee 
expenditure in the swarna sub1 and swarna rice varieties cultivation, respectively. The share of farm income was about 
one- third (33%) to total income. The average annual income from all sources per farm was Rs.295953. ) There is need to 
increase the net returns by reducing cost and reducing yield loss due to flood by adopting swarna sub1 cultivation 
practices. 
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INTRODUCTION 
Agriculture is the main source of income for the families in India. Farms cover half of the land and almost 
three-quarter of that land is used to grow the two major grains: rice and wheat. Approximately one fourth 
of the global rice production area (about 40 million ha) is in rainfed lowlands of the humid and sub-humid 
tropics of South and South-east Asia and Africa. Worldwide, India stands first in rice area and second in 
rice production after China. It contributes 21.5 percent of global rice production. Within the country, rice 
occupies one-quarter of the total cropped area, contributes about 40 to 43 percent of total foodgrain 
production and continues to play a vital role in the national food and livelihood security system. In India, 
rice is cultivated in both seasons-winter and summer. West Bengal, Uttar Pradesh, Andhra Pradesh, 
Punjab, Tamil Nadu, Bihar, Orissa, Assam, Karnataka and Haryana are the major producing states. More 
than 50% of total production comes from the first four states. More than 4000 varieties are grown in 
India.  
Rice is grown in a wide range of ecologies ranging from irrigated uplands to rainfed lowland, deep 
water and tidal wetlands. Rainfed lowlands constitute highly fragile ecosystems, always prone to flash-
floods (submergence) with an average productivity of only 1.2 t /ha in normal years and hardly 0.5 t/ 
ha in case of submergence. The rainfed lowland rice growing environments are highly variable both over 
time and location. Submergence annually, however, affects more than 7 million ha of rice in India. Of the 
total of 2.3 million ha of flood-prone rice lands in eastern India, eastern Uttar Pradesh alone has 0.39 
million ha. These areas are located in the  low-lying areas adjacent to rivers in different districts—Basti, 
Mahrajganj, Gorakhpur, Deoria, Ballia, Chandauli, Ghazipur, Varanasi, Gonda, Faizabad, Barabanki, and 
Bahraich—and are subject to various types of uncontrolled flooding ranging from 50 to 400 cm water. 
Transient flash floods that result in complete inundation of rice fields can occur at any growth stage, from 
crop establishment to harvest, and for durations of a few days to more than 2 weeks. The estimate losses 
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in 1990s due to complete submergence indicated that they were between US$ 600 million to US$ 1 billion 
a year in Asia [6-7].   
With early flood damage, farmers usually re-transplant their fields using aged seedlings of local 
varieties, but this is costly and in some cases not possible as water accumulation fast is in the field. In 
general, farmers are not tuned to adopt location specific and environment friendly technologies to 
overcome or mitigate these stresses. The most popular varieties of rice grown in these regions like 
Swarna, Samba Mahsuri and some hybrids though high yielding but do not have tolerance to continuous 
submergence for more than 5-6 days. Because of the extensive heterogeneity in flood-prone ecosystems, 
coupled with submergence hazards, farmers still grow many different types of traditional rice cultivars. 
These cultivars are low yielding but possess one or more of the adaptive traits required for this 
ecosystem, with challenges ranging from temporary submergence of one to two weeks to long periods 
of stagnant water, to even daily tidal fluctuations that may sometimes cause transient complete 
submergence, as in coastal areas. The farmers in submergence and flood-prone areas are resource poor 
or no resources, and fewer options for their livelihoods. The main constraint is a lack of suitable high 
yielding varieties that can tolerate complete submergence and have good grain quality. The Indian 
cultivar ‘FR13A’ is the most widely studied variety and it is used as a source of submergence 
tolerance in rice breeding. A major quantitative trait locus, designated Sub1, was identified that 
controls most of the submergence tolerance of this genotype [1, 2]. Sub1 is effective at all growth 
stages from seedlings to about a week before flowering [3].Sub1 controls about 70% of the 
phenotypic variation. Moreover, precise gene-based markers were designed and successfully used 
for its introgression into popular high yielding rice varieties [4, 5].  
The first of these varieties to be available for field testing was ‘Swarna’, a popular rainfed lowland 
Indian variety having high yield, adaptation to low input, moderate tolerance to various stresses, and 
good grain qualities. The bond between farmers and swarna in the parlance of agricultural scientists 
seems to be eternal. The past three decade long research failed to develop a variety that could 
effectively replace it despite its sensitivity to flooding. The popularity of swarna provided an 
opportunity to use it to dispatch important gene like sub1 to farmers. Swarna Sub1 has been developed 
under a collaborative programme with the IRRI, Philippines and ICAR. The variety has been formally 
notified in the 53th meeting of subcommittee on crop standards notification 26 June, ICAR (CVRC). The 
effects of Sub1 on plant survival under submergence are dramatic and the gene has no yield penalty 
under non-submerged conditions. Results at IRRI show that Sub1 varieties give an average of 1–2 tons 
higher yield than non-Sub1 types under 12–17 days of complete submergence. In some cases, Sub1 
varieties can give a near normal yield whereas intolerant varieties are completely destroyed. This 
variety may be boon for farmer’s of flood prone areas.  
This paper examines the cost and returns of swarna sub1 and swarna varieties of rice in farmer’s field. 
 
MATERIAL AND METHODS 
The study was conducted in Chandauli district of Uttar Pradesh and the study was mainly based on 
primary data. The requisite secondary data were collected from various published records of government 
offices, books, block development offices, reports, and other related sources. The primary data were 
collected personally by survey method through intensive household survey. For the collection of primary 
data, an in depth household survey based on purposively developed and pre-tested survey instrument 
(well structured schedule) was used. The study pertains to Chandauli district of Uttar Pradesh. The 
district comprises of nine development blocks. The selection of farmers is targeted to those farmers who 
grow Swarna sub1 rice variety on their farms. Census method was followed for data collection for the 
study. 
To fulfill the objective i.e. cost of production and returns per ha, the CACP concept were employed as 
given below: 
CACP Cost concept 
Cost A1 =  All variable costs excluding family labour cost and including land  revenue, depreciation 

and interest on working capital. 
Cost A2  = Cost A1 +Rent paid for leased-in land. 
Cost B1 =  Cost A1+Interest on the value of owned fixed capital assets (excluding land). 
Cost B2  =  Cost B1 +Rental value of owned land (Net of land revenue). 
Cost C1  =  Cost B1 +Imputed value of family labour. 
Cost C2  =  Cost B2 + Imputed value of family labour. 
Cost C2

* =  Cost C2 estimated by taking into account statutory minimum or actual wage rate, 
whichever is higher. 
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Cost D  =  Cost C*
2 + 10 per cent of cost C2 * on account of managerial function performed by 

farmers. 
Note: There was no case of leased-in land, therefore cost A1 was same as cost A2. 
Total Cost of Production 
It included operational costs, material costs and fixed costs in rice crop cultivation. In operational costs 
the cost of hiring human labour own, machine power  were estimated at prevailing rate during study 
period in the study area. Value of hired labour was computed at actual wage paid in cash or kind and the 
kind part of payment also was converted into monetary terms at prevailing market price to arrive at 
actual wage rate. Imputed value of family labour was also calculated using the prevailing wage rate in the 
study area. The total wage included both cash and kind.  
In case machinery, the hiring charges were applied to all those cases that do not own these and cost of 
fuel, repairing and maintenance costs were calculated, for those own these. In cases of material cost, cost 
of seed, manures, chemicals, fertilizers were calculated at prevailing price at the time of application on 
per ha basis for farmers. Most of farmers used own produced seeds, to compute the cost of own seed, 
prevailing rate of such seeds in the village at the time of sowing was used.        
Fixed costs included interest on value of fixed capital assets, rental value of land and depreciation on 
value of fixed capital assets. Simple interest was calculated on working capital at flat rate of 7% per 
annum for half of the crop duration. Rental value of land prevailed in the study area during study period 
was taken into consideration. Depreciation on value of fixed capital asset per ha was calculated and 
included in the cost on the basis of hours used for the crop. Depreciation was calculated by straight line 
method on the value of assets like farm buildings and tools and implements used by the farmer. The total 
annual depreciation and interest obtained on the value of farm assets during the year was apportioned 
according to percentage to area under rainfed rice of total cropped area on the farm during the year. This 
was mainly done due to fact that these fixed farm assets were used in all the crops grown by the farmers. 
GROSS AND NET RETURNS 
Gross returns included total value of main product and total value of by-product of the crop. For 
calculating the net returns on per ha basis all the expenses were deducted from gross returns. 
 
RESULT AND DISSCUSSION: 
Economics of rice cultivation 
Table 1 shows the major rice varieties grown, planted area, no. of growers and mean yield on sample 
farms.  
 

Table 1: Major rice varieties, planted area and mean yield on sample farms 
Varieties Year of 

release 
No. of 

growers 
Share of 

total 
growers (%) 

Planted 
area(ha) 

Share of 
area (%) 

Yield 
range 

(qtls/ha) 

Maturity 
duration 

(days) 
Swarna sub1 2009 60 100 0.45 36.0 51-60 145-150 
Swarna 1987 52 87 0.53 42.0 50-60 150-155 
Samba 
Mahsuri 

1986 41 68 0.16 12.8 40-45 140-145 

Jalpriya 1993 24 40 0.03 2.4 40-45 150-160 
Bad Avrodhi 1995 27 45 0.02 1.6 30-35 145-155 
Saket 4 1971 47 78 0.06 4.8 30-35 110-115 
Total  251  1.25 100 40-46  

  
Table 1 gives information about the rice varieties grown on sample farms. The common high yielding 
varieties on sample farms were swarna sub1, swarna, samba mahsuri, jalpriya, bad avrodhi, and saket 4 
which were released in between 1971-2009 from Central Varietal Release Committee (CVRC). It is 
obvious from the table that swarna sub1 was grown by 100% farmers on sample farms.  About 87% 
farmers cultivated swarna followed by samba mahsuri being 68% on their farms. A substantial number of 
farmers were also grown jalpriya (40%), bar avrodhi (45%) and saket 4 (78%) on their farm. Among 
these varieties swarna & swarna sub1 gave highest grain yield range (50-60 qtls/ha) followed by samba 
mahsuri (40-45 qtls/ha) on sample farms. Yield range of jalpriya, bar avrodhi and saket4 were lies in 
between 30-45 qtls/ha.  It is evident from the table that swarna variety occupies maximum area under 
rice cultivation accounted for 42% to total area under rice cultivation. Therefore, swarna variety can 
considered as major rice variety on sample farm for present study.  
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Level of input use in rice cultivation 
Table 2 presents input uses in swarna sub1 and swarna cultivation on sample farms on per hectare basis. 
Rice is planted predominantly during the kharif season. Transplanting is dominating and popular crop 
establishment method in rice cultivation in the area. In this area tractor power is commonly used for land 
preparation. In swarna sub1 8.00 hours and for swarna 7.50 tractor hours required for land preparation. 
Seed used of swarna sub1 and swarna were 35.50 and 38.50 kg/ha, respectively. Differences in quantity 
of seed used due to size of grain and grain weight 1000 grains. Sources of irrigation were tube well and 
canal on sample farms. Usually 5-6 irrigation was given for successful harvest of these varieties in the 
area, if required. Sources of inorganic fertilizer were urea, DAP, MOP and ZnSo4. In swarna sub1  
cultivation farmers were uses 140.00kg nitrogen, 60.00kg phosphorus and 40.00 kg potassium/ha. 
Addition to it, farmers were also using ZnSo4 about 20.00kg/ha.  Whereas farmers were applied 163.00kg 
nitrogen, 65.00kg phosphorus, 45.00 kg potassium alongwith 20.00kg ZnSo4 on per hectare basis in 
swarna cultivation. The difference in fertilizer use was because of recovery of plants, swana variety 
requires more nutrient to attain same level of yield after submergence. 
Total labour use in swarna sub1 was 128.00 days whereas in swarna it was 122.00 labour days. The 
differences in labour days used in both varieties is mainly labour requires in transplanting, fertilizer 
application and in weeding. Seedlings of swarna sub1 are shorter than the seedlings of swarna variety so 
in uprooting and transplanting of shorter seedlings requires more labour in swarna sub1 than the swarna. 
However,  in swarna sub1 35.00 labours were required for transplanting while in case of swarna it was 
30.00.  
For fertilizer application 3.00 labour were required for swarna sub1 and for swarna it was 4.00 labour 
due to more quantity of fertilizers applied in Swarna. Swarna suppresses the growth of weeds due to 
vigorous characteristics in initial stage of crop growth after planting so that less requirement of labour for 
weeding was required. In weeding 30.00 and 27.00 labours were requires in swarna sub1 and swarna 
cultivation, respectively. For plant protection & chemical application 1.00 labour was required for both 
varieties.  In   irrigation 2-3 labours were required in both varieties. In case of harvesting and threshing 
and winnowing 55.00 labours were required for each variety. 
 

Table 2: Input use in rice production on sample farm (per ha) 
Particulars Swarna sub1 Swarna 
Material input   
Tractor power (total hrs.) 8.00 7.50 
Seeds(kg) 35.50 38.50 
Irrigation(no.) 5.00 6.00 
Plant protection chemicals (kg.) 25.00 20.00 
Fertilizer (kg.)   
Nitrogen 140.00 163.00 
Phosphorus 60.00 65.00 
Potash 40.00 45.00 
ZnSo4 20.00 20.00 
Labour days   
1.Nursery establishment 2.00 2.00 
2.Transplanting 35.00 30.00 
3.Fertilizer application 3.00 4.00 
4.Weeding 30.00 27.00 
5.Irrigation 2.00 3.00 
6.Plant protection chemical 1.00 1.00 
7.Total pre –harvest labour 73.00 67.00 
8.Harvesting 35.00 35.00 
9.Threshing and winnowing 20.00 20.00 
Total labour   128.00 122.00 

Cost of swarna sub1 and swarna rice cultivation 
The average cost from swarna sub1 and swarna on per hectare basis are revealed in table3 Per hectare 
cost of cultivation of swarna sub1 was Rs. 55355.00 and for swarna it was Rs.56268.00 which seems 
similar for both varieties. The material cost, which includes tractor power, seed, fertilizer consumption, 
irrigation and plant protection, was worked out to be Rs.13884.00 for swarna sub1 and it was 
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Rs.14799.00 for swarna which account for 25.08% and 26.30% to total cost D, respectively. Material cost 
is slightly more for swarna due to more uses of fertilizers.  
Table further indicates that among different items of material cost, fertilizer cost is most important 
component of cost D which accounts for 9.79% of cost D for swarna sub1 and 10.65% for swarna, 
followed by cost incurred on tractor power that is 5.89% and 5.38% of cost D, respectively. Irrigation 
charges for swarna sub1 contributed 4.30% while in swarna it was 5.22% of cost D. Cost incurred in plant 
protection chemicals was 3.15% and 2.70% of cost D in swarna sub1 and swarna respectively. 
Labour cost in rice cultivation included management of nursery establishment, transplanting, fertilizer 
application, weeding, harvesting, threshing and winnowing. Labour cost was Rs.19200.00 and 18300.00 
for swarna sub1 and swarna that contributed 34.68% and 32.31% to cost D, respectively. In case of 
swarna sub1 harvesting and transplanting cost was almost similar which accounted 9.48% of cost D for 
each. In case of swarna cultivation harvesting and transplanting cost which accounted for 9.33% and 7.99 
% of cost D respectively. Labour cost for fertilizer application, weeding, plant protection & chemical 
application, irrigation and threshing and winnowing  were accounted for 0.81%, 8.12%, 0.27%, 0.54% 
and 5.41% respectively for swarna sub1 and for swarna it was 1.06%, 7.19%, 0.26%,0.79% and 5.33% 
respectively of costD. 
Other cost includes interest on working capital, rental value of owned land, land revenue, depreciation 
and interest on value of owned fixed assests. For swarna sub1 it was Rs.17239.00 contributes 31.14% of 
cost D and for swarna it was Rs.18054.00, (31.08%). Interest on working capital for swarna sub1 was 
1.97% and for swarna  2.13% of cost D. Rental value of owned land was 18.06% and 17.77% for swarna 
sub1 and swarna respectively to the cost D. Land revenue contributed 0.26% and 0.26% of cost D for 
swarna sub1 and swarna, respectively. Depreciation and interest on value of owned fixed assests for 
swarna sub1 was 4.51% and 6.32% of cost D and for swarna it was 5.33% and 6.57% of cost D, 
respectively. 
 

Table 3: Cost of swarna sub1 and swarna rice cultivation (Rs/ha) 
Particulars Swarna sub1 % of cost D Swarna % of cost D 
Material cost     
 Tractor power 3263.00 5.89 3028.00 5.38 
Seeds 1073.00 1.93 1310.00 2.32 
Irrigation 2382.00 4.30 2941.00 5.22 
Plant protection & chemical 1746.00 3.15 1524.00 2.70 
Fertilizers     
Urea 1680.00 3.03 1956.00 3.47 
DAP 2460.00 4.44 2665.00 4.73 
MOP 760.00 1.37 855.00 1.51 
ZnSo4 520.00 0.93 520.00 0.92 
Total cost for fertilizer 5420.00 9.79 5996.00 10.65 
 Sub Total 13884.00 25.08 14799.00 26.30 
Operational cost     
1.Nursery establishment 300.00 0.54 300.00 0.53 
2.Transplanting 5250.00 9.48 4500.00 7.99 
3.Fertilizer application 450.00 0.81 600.00 1.06 
4.Weeding 4500.00 8.12 4050.00 7.19 
5.Irrigation 300.00 0.54 450.00 0.79 
6.Plant protection & chemical 150.00 0.27 150.00 0.26 
7.Total pre–harvest labour 10950.00 19.78 10050.00 17.86 
8.Harvesting 5250.00 9.48 5250.00 9.33 
9.Threshing and winnowing 3000.00 5.41 3000.00 5.33 
Total labour  cost 19200.00 34.68 18300.00 32.52 
Total material & labour cost 33084.00 59.76 33099.00 58.82 
Other cost     
Interest on working capital 1094.00 1.97 1204.00 2.13 
Rental value of owned land 10000.00 18.06 10000.00 17.77 
Land revenue 145.00 0.26 150.00 0.26 
Depreciation 2500.00 4.51 3000.00 5.33 
Interest on value of owned fixed assets 3500.00 6.32 3700.00 6.57 
Sub total 17239.00 31.14 18054.00 31.08 
Grand Total 50323.00 90.90 51153.00 90.91 
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Computation for cost and returns based on CACP for swarna sub1 and swarna rice (Rs./ha)  
Cost of cultivation for swarna sub1 and swarna was given in table 4. The total cost of cultivation i.e. cost D 
is estimated to be Rs. 55355.00 and 56628.00 for swarna sub1 and swarna, respectively. It was evident 
from table that the cost A1 i.e. direct cost involved in rice cultivation was Rs.35923.00 for swarna sub1 and 
Rs.36553.00 for swarna. In the study area there was no leased -in land so cost A1 was equal to cost A2.  In 
the analysis cost B1 was Rs.39423.00 and 40253.00 for swarna sub1 and swarna, respectively. Cost B2 
contributed Rs. 49423.00 and Rs. 50253.00 to the cost D for swarna sub1 and swarna, respectively. Cost 
C1, C2 and C* was Rs. 40323.00, Rs. 50323.00 and Rs. 50323.00 for swarna sub1 and   for swarna it was Rs. 
41153.00, Rs. 51153.00 and  Rs. 51153.00, respectively. 
Analysis of return in swarna sub1 and swarna rice varieties cultivation is presented in table5.3.3. It could 
be seen from table, that the average yield of swarna sub1 was found to be 51.30 qtls and in swarna 50.29 
qtls /ha. The gross income from swarna sub1 was calculated to be Rs. 67680.00 and from swrana it was 
found to be Rs. 65319.00/ha. Therefore, it can be infered from the table that the farmer got 
Rs.2361.00/ha more in case of swarna sub1 than from the swarna rice cultivation. 
The net return over direct cost i.e. cost A1 for swarna sub1 was found to be  
Rs.31757.00 and for swarna it was Rs.28765.00, net return over Cost A2 was equal to the net return over 
cost A2 that was Rs.31757.00 for swarna sub1 and Rs. 28257.00 for swarna. Net return over cost B1 was 
Rs.18257.00 for swarna sub1 and Rs.25065.00 for swarna. Net return over cost C1, C2,C* were 
Rs.27357.00, Rs.17357.00 and Rs.17357.00 and  for swarna sub1 and Rs.24165.00, Rs.14165.00 and 
Rs.14165.00 for swarna, respectively. The overall net returns from swarna sub1 was found to be 
Rs.12324.00 and from swarna it was Rs.9050.00 so there was difference of Rs.3274.00 in net returns 
from swarna sub1 than the swarna rice variety. 
 

Table 4: Computation for cost and returns based on CACP for swarna sub1 and swarna rice 
(Rs./ha) 

S. No Particulars Value 
A. Costs Swarnasub1 Swarna 
I  Cost A1 35923.00 36553.00 
II  Cost A2 35923.00    36533.00 

III  Cost B1 39423.00 40253.00 
IV  Cost B2 49423.00 50253.00 
V  Cost C1 40323.00 41153.00 

VI  Cost C2 50323.00 51153.00 
VII  Cost C2* 50323.00 51153.00 
VIII  Cost D 55355.00 56268.00 
B.  Yield of  main product(q/ha) 51.30 50.29 
C.  Yield of by –product(q/ha) 45.00 40.00 

D.  Price of main product(Rs/q) 1100.00 1100.00 
E.  Price of by- product(Rs/q) 250.00 250.00 
F.  Return from main product  (Rs/ha) 56430.00 55319.00 
G.  Return  from by-product (Rs/ha)    11250.00 10000.00 

H.  Gross return (Rs)  67680.00 65319.00 
I.  Cost of production at cost D (Rs./Qt)  1079.04 1118.87 

 Net returns(Rs./ha)   
I  Cost A1 31757.00 28765.00 

II  Cost A2 31757.00 28765.00 
III  Cost B1 28257.00 25065.00 
IV  Cost B2 18257.00 15065.00 
V  Cost C1 27357.00 24165.00 
VI  Cost C2 17357.00 14165.00 
VII  Cost C2* 17357.00 14165.00 
VIII  Cost D 12324.00 9050.00 

 Net returns 12324.00 9050.00 
 Gross return / cost D 1.22 1.16 
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The cost of production of swarna sub1 was  calculated as Rs. 1079.04/qtls. and for swarna it was Rs. 
1118.87 /qtls. From table it can also find out that if  invest rupees one to produce swarna sub1 then  get 
Rs. 1.22 in return of its sale while in case of swarna grower can get rupees 1.16 in return.   
 
SUMMARY AND CONCLUSION 
The above discussion clearly indicates that there are no significant differences in cost and returns of 
swarna sub1 and swarna varieties cultivation in study area. Because swarna sub1 is the version of swarna 
and differences prevails in their performance on farmers’ field during the occurrence of submergence for 
1-2 week. By the way there was no flood/submergence incident during the year in which study was 
conducted and unable to capture growth mechanisms and recovery of crops after damage due to 
submergence. However, it can be concluded that swarna sub1 being successfully grown in the area where 
flood/submergence is not constraining rice cultivation. It is up to farmers they can choose them on the 
basis of best bet whether swarna or swarna sub1, which one is suitable for them. Although swarna sub1 is 
recommended for flood/submergence-prone areas to minimize yield losses but there is no harm if 
cultivated in flood free area too. 
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