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ABSTRACT 

	The central hill country of Sri Lanka is the backbone of vegetable production. Two main groups of vegetables are grown in Sri Lanka based on agroecological adaptability. The upcountry (hilly areas) vegetables constitute crops belong to Cruciferaceae and Solanaceae families which are grown at a commercial scale with the application of high rate of external inputs. Up-country vegetable cultivation is popular in Nuwara Eliya, Badulla, Kandy and Matale districts within the central highland of Sri Lanka. However, the output (yield) and profit substantially varied during the period of COVID-19 pandemic affected Sri Lanka in 2020 and also during the economic crisis followed by (in 2021/22). The resultant impact on the socio-economic structure of agricultural areas affected the vegetable crop value chains largely. Therefore, the present study was done to identify and assess the socio-economic feasibility of field vegetable production in the Hanguranketha AGA division during 2020-22, particularly under agro-chemical import ban imposed by the government in 2021. Altogether 51 small scale commercial vegetable farm units were selected using simple random sampling strategy from a designated population of 100 farmers. The pre-tested questionnaire-based survey key informant interviews and finally one-to-one meetings were conducted to collect primary data from vegetable farmers about their cost of cultivation and income generation. Fertilizer prices were the main cause of increasing production costs under the restrictions in agro-chemical supply for all vegetable crops. Meanwhile increasing farm gate prices due to production setback contributed higher income. Particularly for tomato and beans. Per farmer cost of cultivation and net income have shown a variability among different areas due to variability of the extent of cultivation in Hanguranketha, Sri Lanka during 2020-22 under the import ban on agro-chemicals.
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1. INTRODUCTION 

There are two main groups of vegetables grown in Sri Lanka based on their agro-ecological adaptability (Weerakkody and Mawalagedara, 2020). In the upcountry (hilly areas), vegetable crops such as cabbage, carrot, beetroot, cauliflower, knol khol, bean, tomato, and capsicum grown commercially with the application of high degree of external inputs. The other group constitutes the low-country (plains) vegetables, which includes brinjal, bitter gourd, pumpkin, luffa, cucumber and snake gourd which are cultivated less intensively under low input systems (Udara et.al, 2022, Bhowmick, 2022 and AgStat, 2022). They collectively produce more than 900,000 metric tons of fruit and vegetables annually, predominantly under open-field conditions and to meet the local demand. The government also encourages the private sector engagement in commercial cultivation for further expansion of this sub-sector (Bhowmick, 2022, AgStat, 2022).
Agriculture continues to be the mainstay of the national economy through its contribution to the GDP, despite its declining trend due to relatively higher rate of expansion in the alternative sectors of the national economy. At present, the contribution from agriculture to GDP is 8.7 %. According to national statistics, agricultural activities were contracted by 4.6 % in 2022 in value-added terms, compared to the growth of 0.9 % recorded in 2021 (Central Bank Report, 2022). Its share in vegetables is primarily coming from semi-commercialized small farmers whose individual extent of land does not exceed a hectare. In 2021, primary production of vegetables in Sri Lanka was 1.51 million tons. It is a result of an annual increase of 5.48%, since 1972. 
During 2020 – 22 the global pandemic, Covid-19 followed by, an economic down-fall affected Sri Lanka (Bhowmick 2022; Central Bank Reports, 2020, 2021 and 2022). As a remedial measure for diminishing foreign exchange reserves, the Sri Lankan authorities introduced an organic agriculture policy, banning the import of agro-chemicals. Consequently, as a group of perishable crops that are highly sensitive to dynamics in soil fertility and biotic stress (pest and diseases), vegetable cultivation was challenged heavily. Particularly Sri Lanka lost its first-place in 2017 in the Food Security Index for South Asia, dropping to 3rd place by 2021 (Economics and Social Status, 2021). 
Upcountry vegetable cultivation is the most popular among the farmers in Nuwara-Eliya, Badulla, Kandy, and Matale districts within the central highlands of Sri Lanka. Meanwhile, Hanguranketha AGA division belongs to Nuwara Eliya District, and is predominant in cultivation of a consortium of upcountry as well as low-country vegetables (i.e. tomato, beans, brinjal, cabbage, and capsicum) in a rice-based seasonal pattern (Kodituwakku and Weerahewa, 2014). It is the main source of income for the farmers in this area. Due to Covid-19 pandemic during 2020-21 the pattern of life and livelihoods were severely affected across the country, mainly due to restrictions on local transportation, closure of main whole sale markets (i. e. Dedicated Economic Centers), imposed ban on agro-chemical imports, and limitations in shipping (import-export failures) (Ghose et.al. 2023). Resultantly, the farmers were heavily affected due to insufficient inputs and market opportunities, leading to an economic loss. This was followed by new policy initiatives on the import ban of agrochemicals in the following year (in 2021). Even though the ban was lifted in 2022, a massive increase in the world market prices of fertilizers together with “black-market forces” the market prices of fertilizer went high-up, much higher than the normal range. This situation could have resulted in an increasing overall cost of production (COP) and lesser market supply of vegetables, leading to a drastic increase in retail prices of fresh vegetables. Considering all these issues which affected the agricultural production in Sri Lanka during 2020-22, this study was conducted to investigate how the crisis situation affected the socio-economic feasibility of vegetable crop production in the Hanguranketha area, by assessing the cost of cultivation and income generation during 2020, 2021 and 2022 and investigating the share of change in cost and supply of inputs, crop yields and produce prices in each year. 


2. MATERIAL AND METHODS 

2.1 Experimental Design 
Hanguranketha DS division is composed of 5 villages or Grama Niladhari (GN) divisions. Five GN divisions that are adjoining to each other, namely Rikillagaskada, Adikarigama, Maoya, Hewaheta, and Pallebowala were randomly selected for this study (Fig. 1). Either the GN division (five divisions) or vegetable crop species (five crops) were considered the test criteria (as treatments) alternatively while individual farms (8-15) were the replicates. The experimental design was a single factor CRD.  


2.2 Data collection and sampling
The study assessed the Socio-Economic feasibility of field vegetable production in the Hanguranketha AGA division during the economic recession in 2022 by interviewing farmers and collecting their farm records. “Simple random sampling” was followed as the sampling strategy by considering the population of farmers. Out of 100 total number of full-time commercial vegetable farmers, a sample of 51 farmers (nearly a 50 %) were selected for the study. A pre-structured questionnaire was used to administer the survey and one-to-one interview method was followed in data collection from those actors. The key informant interview is particularly used to collect data and information from selected farmers and field officers belongs to the Department of Agriculture and Department of Agrarian Development in order to verify some of the controversial information. Some data and information were collected from the Provincial Department of Agriculture, Central Province, especially for mapping the farm locations and pre-testing the questionnaire. Furthermore, focus group discussions were held with the members of the farmer organizations in each GN division to obtain cultivation-related details.  Officers of the Agriculture Department and Department of Agrarian Services, Natural Resource Management Centre, Divisional Secretariats and Land Use Division, of the relevant study area participated in those discussions.  
The questionnaire survey comprised of two parts; (1) For the vegetable farmers, about the existing agronomic practices and assess the costs and benefits while (2) Other value chain actors, to gather secondary data on wholesale and retail prices of vegetables, supply volumes, species diversification need, competition among the suppliers, transportation cost, and government strategies to uplift the vegetable farmers. Institutional support in this regard could be received from the Department of Agriculture and other relevant government and non-governmental institutions. Further, secondary data from monographs, journals articles, newspapers and websites were used to bridge the gaps in essential information.

2.3 Statistical analysis of primary data 
Data collected from different actors connected to the vegetable farming and rest of the value chains were analyzed by appropriate statistical methods, such as ANOVA and Chi-square procedures (using the statistical software, SPSS), followed by LSD procedure. And the mean and variance of statistically significant parameters (p=0.05) were presented in bar charts, line graphs and tables, as appropriate, using graphic software, MS Excel. Moreover, general facts pertaining to vegetable cultivation were presented in percentages. Finally, the whole exercise was diverted to assess the significance of the region (GN division), crop and year on the variability of cost of production, yield and net income, per farmer basis as well as hectare basis.


3. RESULTS AND DISCUSSION

3.1 age distribution and educational qualifications
The age distribution of vegetable farmers is shown in figure 1a. The highest fraction (41%) of the respondents were in the age group of 56-75 years while the next highest group of farmers (20 %) were belonging to the 25–36-year range. Our results are supported by Nuskiya (2019) in which the largest group of the up-country vegetable farmers (56 %) were in between 45-65 years while the next largest group (26 %) were in between 25-45 years old category (relatively young). The results clearly indicate the less popularity of vegetable farming among the younger generation in this area. A study was done on the market window and economic efficiency of selected upcountry vegetables in Sri Lanka has also reported that vegetable cultivation is a less attractive livelihood among rural youths (Priyadarshini and Wickremasinghe, 2018).
The majority of farmers (61%) had completed their education up to G.C.E A/L (university entrance). About 73 % farmers had education levels up to G.C.E O/L and only 10% of the farmers had completed a degree. Hence 72.5 % of the vegetable farmers have their basic education (o/l passed) and only 27.5% of farmers were below G.C.E O/L education level (fig. 1b). A study done by Kumara et al. (2015), on the viability of controlled environmental agriculture (CEA) for vegetable farmers in Sri Lanka, also reported that 90 % of protected culture farmers are G.C.E O/L qualified. Protected culture practices need more technical knowledge than conventional farming practices, and it could be the reason for relatively high educational level of CEA farmers, compared to open-field farmers. Nearly 27 % have some kind of professional qualifications (degree and diploma holders) and degree and diploma holder farmers seem to increase because of unemployment in Sri Lanka. This is not a satisfactory situation because they are small-scale field vegetable farmers.
	
	


Figure 1: Age distribution of farmers (in years) (A) Educational background (B)
3.2 Experience in vegetable farming
The majority of farmers (82.4 %) had a minimum of 10 years of experience in vegetable farming. Nearly half of them (43.1 %) were having more than 20 years of experience (20 -45 years).  An earlier study done on market window and economic efficiency in assessing the profitability of selected upcountry vegetables in Sri Lanka also reported the similar results regarding the experience of vegetable farming among upcountry vegetable farmers (Priyadarshani and Wickramasinghe, 2018). Hence, the majority of farmers can be considered well experience on vegetable crop production and marketing, adopting well with the variable situations in production and marketing.
3.3 Area of Cultivation
The total farmland covered in the survey was 31.75 ha. Based on the percentage of farmers cultivated during the 2020-22 period, the most popular vegetable crop was cabbage (28 %), followed by tomato (24 %), beans (21 %), brinjal (17 %) and capsicum (10 %), respectively. Meanwhile as shown in Fig. 2a, there was no yearly variation in the extent of cultivation of each crop by individual farmers during 2020-21. However, the variation of the extent of cultivation among crops within each year was marginally significant, where the highest and lowest were cabbage and capsicum, respectively while the others were in between in both years (Fig. 2a) 
The area wise distribution of extent of cultivation by individual farmers indicated apparently higher values in Rikillagaskada and Adikariama in 2020 and also Rikillagaskada, Adikarigama and Maoya in 2021 (Figure 2b).
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Figure 2; Variation of extent of cultivation by major vegetables in 2020 and 2021
3.4 Use of inputs and the cost of vegetable production
[bookmark: _GoBack]The main cost components of vegetable cultivation in Hanguranketha were seeds, fertilizer, pesticide and labor. The total cost of cultivation was Rs. 1,53,038±31427 per hectare (approximately U.S. $ 500). Table 1 illustrates detailed cost components on hectare basis. It shows an increase in all cost components along with time. The increase in labor costs and pesticide were not very noticeable but yearly increase in cost of fertilizer was very high (quadruple increase). This could be a reason for the temporary shortage of fertilizer in the input market in 2020 due to restrictions in the local distribution network during the early part of the COVID-19 pandemic in the country. The shortage of chemical fertilizers continued during 2021 and also in the first two quarters of 2022, due to import sanctions imposed on agro-chemicals under the organic agriculture policy brought up by the Sri Lankan government (Weerahewa, and Dayananda, 2023). Skyrocketing of the retail prices of agrochemicals, under imperfect input marketing, during this period aggravated this situation. According to Samaranayake, and Ulpathakumbura (2021), the synthetic fertilizer usage of agricultural lands in Sri Lanka in 2018 was 100 kg per hectare while it suddenly reduced to approximately 25 kgs in 2019-2020. Along with the availability of chemical fertilizers as the import ban was lifted in the second half of 2022, the application rates increased gradually, and thus contributed largely to increase the ultimate cost of cultivation.  According to the Table 1, the fertilizer cost has been increased by three times in2021and six times in 2022 than compared to the cost of fertilizer in 2020 (nearly Rs. 4000 per ha). The annual expenditure on agrochemicals (including fertilizer) by Sri Lanka is not stable as Samaranayake, and Ulpathakumbura (2021) reports 60 million USD expenditure in 2015 whereas it was 40 million USD in 2018. Meanwhile, relatively higher other cost components such as labor (Rs. 87,980±1,316) and pesticide use (Rs. 40,330±5,305) and their steadiness during the study period contributed a lot to the overall cost of cultivation (Table 1). Further, a low and steady share of the cost for seeds (planting material) implies their exemption from the import ban and the supply through local seed production sources, except for cabbage.
Table 1: Cost of cultivation of vegetable production in Hanguranketha during 2020-22
	[bookmark: _Hlk190516927]
	Cost of cultivation (LKR per ha)

	 Year
	2020
	2021
	2022
	Mean (2020-22)

	Labour
	74,002
	89,803
	1,00,135
	87,980±13,162

	Fertilizer
	4,088
	12,446
	24,415
	13,650±10,217

	Pesticide
	34,211
	42,322
	44,455
	40,330±5,305

	Seeds
	8,469
	10,220
	14,544
	11,077.8±3,127

	Total
	1,20,770
	1,54,793
	1,83,550
	1,53,038±31,427


3.5 Yearly variation in vegetable crop yields during 2020 -2022
There is a significant yearly difference in vegetable crop yields at Hanguranketha (p=0.003). Compared to 2020 there is a significant yield reduction in 2021 in all five GN divisions in Hanguranketha in 2021. However, further reduction in 2022 was not significant. This could be a result of the limited application of technical inputs, especially chemical (synthetic) fertilizers due to their unavailability and sudden price escalation (Yakandawala, 2023). Further, the gradual reduction in vegetable crop yields over the years implies low use of chemical fertilizer due to 3-4-fold increase in the cost of fertilizer during 2020 – 2022. The highest yield was reported by cabbage in all three years and its mean was significantly higher than all the other vegetable crops.  Farmers reported the lowest mean yields for capsicum, which was significantly lower than the other vegetable crops. Yearly means of the yield records of the other three vegetable crops were not significantly different (Figure 3). Apart from this, the farmer-to-farmer variation of crop yields (irrespective of the crop and the year) was also highly significant (p=0.0001), indicating a great deal of variation in crop management among them.  Hence the annual reduction of crop yields (especially from 2020 to 2021) has affected all five vegetable crops in the same manner.
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[bookmark: _Hlk190517205]Figure 3: Yearly variation in vegetable crop yields of farmers during 2020 -2022
3.6 Fluctuation of farm gate price of vegetables in 2020-2021 
According to the farmers’ records in Hanguranketha, annual/ seasonal fluctuation of the mean farm gate price of five selected vegetable crops during 2020 – 2022 was significant (p=0.03). The mean farmgate prices in 2020, 2021 and 2022 were LKR 106.17,166.32 and 302.96, respectively for all five vegetable crops. The mean retail price increase reported by other national databases tally with this result (Central Bank Report, 2022). Price variation was completely opposite to the yield variation within 2020 – 22, described above (Figure 4). Therefore, the drastic escalation of farm gate prices of vegetables could be a result of a shortage in supply due to limited transportation and higher cost of transportation under the fuel shortage prevailed severely during March 2021 – December 2022 (Nuskiya,2022). For example, farmer’s records indicate that the cost of transportation per unit pack was LKR 218.63±8.51 in 2020 while it increased to LKR 423.53±12.39 in 2021 and further increased to Rs. 582.35±5.39 in 2022, indicating a 194 % and 266 % increase in respective years.  This matter severely affected the long-distance transport of upcountry vegetables. The descending order of the farm gate prices were capsicum, beans, tomato, brinjal and cabbage. The pattern was almost the same in every year (Figure 4).  As reported above, the vegetable with the highest yield receives the lowest market price (i. e. cabbage) while the highest yielding vegetable received the lowest market price (i. e. capsicum). 
[image: ] 
Figure 4: Fluctuation of farm gate prices of vegetables in 2020-2021
3.7 Variation in COP and Net Income among crops (per ha basis)
According to Figure 5, the cost of production (COP) was not significantly different among crops in all three years. However, the net income was marginally significant among five vegetable crops, cabbage, beans, tomato, capsicum and brinjal in 2020 (p=0.092), 2021 (p=0.122) and 2022 (p=0.071).  The highest net income was given by capsicum in 2020, but reduced by more than 50% in 2021 and became the lowest net income earner in 2022. Yield reduction and higher COP in 2022 (due to increasing fertilizer prices) could be the main reason for this result. Net income of brinjal is significantly higher in 2022 compared to 2020 and 2021, manly caused by the increased farm gate price of brinjal, as there was no significant yield increase, l.
In contrast, the net income of cabbage increased drastically in 2022 despite the fact the cabbage yield per hectare was less than in the other two years (Figure 4). The reason for overall increase in COP could be the price hike of fertilizer (nearly quadrupedal increase), compared to the prices prevailed in previous two years. And also, the net income of tomatoes has drastically increased (>400,000 per ha) in 2022 compared to 2020 and 2021 (around 100,000). Since tomato was one of the most popular crops in selected areas, every farmer cultivated tomato every year as well as COP was affordable for farmers compared to other crops. The net income of beans also shows a similar trend as tomatoes and the highest income has been reported in 2022. Despite the yield reduction, increased farm gate prices have led to this income hike in beans.























Figure 5: Variation in COP and Net Income among crops (per ha basis)

3.8. Variation in COP and Net Income among GN divisions (per farmer basis)

According to Figure 6, there is a marginally significant difference in per farmer cost of cultivation (COP) among GN divisions in 2020 and 2021 (p=0.12) while it was not significant in 2022 (p=0.5). The farmers in Adikarigama were able to maintain it at significantly lower levels than Hewahata. Furthermore, the cost of cultivation in Pallebowala was significantly higher than in Hewaheta, making it the highest among GN divisions. Meanwhile, the cost of cultivation in Rikillagaskada and Maoya was marginally significantly lower than in Pallebowala in both these years. When consider the deviation of per farmer extent of cultivation in GN divisions from its mean (0.6 ha), Hewaheta (0.75 ha) and Pallebowala (5.4 ha) were in the upper and lower extremes, respectively. Even though per-farmer COP in Hewahata was higher, it could be attributed to its higher per-farmer extent of cultivation. However, this logic fails for Pallebowala farmers because of their relatively low per-farmer extent of cultivation.
Net income within GN divisions has been increased in all the GN divisions from 2020 to 2022. For example, in 2020 the net income of Rikillagaskada GN division was less than zero (negative) but, it was increased to nearly LKR 80000 and 190000 in 2021 and 2022, respectively.
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Figure 6: Variation in COP and Net Income among GN divisions (per farmer basis)

3.9 Yearly variation in overall COP and net income 

This Fig. 7 shows, the marginal significant differences in cost of production (COP) of vegetable crops (per ha) within the three consecutive years (p=0.102). The difference between 2020 and 2022 was significant but there was no significant difference between years 2020 and 2021. By 2022, the price of agricultural raw materials has increased unusually. The drastic increase in fertilizer prices (given in Table 1) could be the driving force behind this escalating COP of all crops.
Meanwhile, there was a significant difference in net income (per ha) from 2020 to 2022 (p=0.014). The annual difference in net income from vegetable cultivation has drastically increased from 2020 to 2022 whereas the difference between 2021 and 2022 was also significant but the difference between 2020 and 2021 was not significant. The total vegetable production in the country has reported to be decreased by 1.4 % (from 1.69 mil t in 2020 to 1.67 mil t in 2021 (AGSTAT, 2023). It was further reduced by 4.9 % to 1.59 mil t in 2022. This was owing to the combined impact of variable weather, the fertilizer shortage and increased machinery and transportation costs. (Central Bank, 2021 and 2022). Hence the continuous supply of vegetables to meet the market demand was a challenge as there is a gap between demand and supply. Almost all socio-economic sectors in the society have been affected by the COVID-19 pandemic, and the agriculture sector is no exception (Gray, 2020; Rozaki, 2020). Sri Lanka in March 2020 underwent several waves of the pandemic through 2020 and 2021. The social and economic impact of the pandemic has reduced the agricultural sector's contribution to Sri Lanka's GDP for 2020 by 2.4% compared to 2019 (Central Bank Sri Lanka, 2020). With 25.3% of the country's employed population involved in the agricultural sector, any unfavorable economic conditions in the sector are expected to influence the livelihoods of 2,071,940 individuals (Department of Census and Statistics Sri Lanka, 2019). According to a study conducted in Bangladesh, COVID-19 has had a significant impact on farmers growing perishable products such as vegetables (Alam and Khatun, 2021). Vegetable farmers in Sri Lanka are likely to be more financially vulnerable than other farmers due to lack of a guaranteed price for their produce (Sandika, 2012), limited access to community irrigation systems, limited access to good information sources (Perampalam and Perera, 2018), higher transaction costs in marketing (Ratnadiwakara et al., 2008), and lack of input subsidies. Vegetables, unlike rice, are perishable, making them difficult to handle post-harvest if the supply chain is disturbed (Hailu and Derbew, 2015). Because vegetables are perishable, they must be transported to market as soon as possible before they degrade (Sandika, 2012), necessitating prompt marketing. In Sri Lanka, vegetable marketing is governed mainly by the private sector and the role of middlemen is significant (Vidanapathirana et al., 2018). Because of this, and due to the lack of a guaranteed price, farmers' profit margins from vegetable selling are relatively low and unpredictable (Sandika, 2012). This makes vegetable farmers potentially more prone to shock than other farmers who do not face these problems.
Even though the yields were lower (Figure 3), increased farmgate prices (as described earlier) have increased the overall income of all vegetable crops.
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Figure 7: Yearly variation in cost and income of vegetable crops – per farmer basis


4. CONCLUSIONS

The majority of vegetable farmers in Hanguranketha are old (under the age group 56-75 years), and over half of them are well-educated (having G.C.E. – A.L. qualification). Most of the vegetable farmers in these areas are full-time vegetable growers, and it is their main source of income. The mean area of cultivation had decreased in almost all the crops and areas, except for beans in 2021, compared to 2020. Unusual hike in fertilizer prices were the main contributor to elevated production costs in all areas in 2021 and 2022. Yearly yield variation has a downward trend while the trend of farm gate price variation was upward during 2020-22 for all five vegetables crops, where the highest income was reported for beans and tomato. The variations of cost of production were not significant among vegetable crops in all three years while the net income among vegetable crops were marginally significant. Tomato and beans were the breadwinners in 2021 and 2022. Driven by the variability of the extent of cultivation, per farmer cost of cultivation and net income have shown a variability among different areas within Hanguranketha in Sri Lanka during 2020-22.
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(A)

Total	
25-35	36-55	56-75	76-90	10	15	21	5	

(b)


Degree	Diploma	A/L	O/Ll	Lower than o/l	5	9	17	6	14	

(b)

2020	0.21	0.15	0.09	0.12	0.28000000000000003	0.21	0.15	0.09	0.12	0.28000000000000003	Rikillagaskada	Adikariama	Ma oya	Hewaheta	Pallebowala	0.7	0.7	0.5	0.5	0.5	2021	0.1	0.17	0.19	0.03	0.13	0.1	0.17	0.19	0.03	0.13	Rikillagaskada	Adikariama	Ma oya	Hewaheta	Pallebowala	0.6	0.6	0.6	0.4	0.2	



All crops	11174.1791605749	25317.197512970499	17845.154027523498	30134.768761352301	28953.2755043951	57502.705038043401	11174.1791605749	25317.197512970499	17845.154027523498	30134.768761352301	28953.2755043951	57502.705038043401	COP-2020	COP-2021	COP-2022	Net Income-2020	Net Income-2021	Net Income-2022	243297.726464646	297366.94926739897	403524.06897546898	78035.893063973097	90535.882234432196	277020.43318903301	Brinjal	49364.9749007305	63758.304813949901	59384.462942026701	22555.076985410698	61702.202441501198	66064.207815980495	49364.9749007305	63758.304813949901	59384.462942026701	22555.076985410698	61702.202441501198	66064.207815980495	COP-2020	COP-2021	COP-2022	Net Income-2020	Net Income-2021	Net Income-2022	232868.75	347360.71428571403	442729.090909091	3256.25	-4896.4285714285697	233498.181818182	Cabbage	32404.486654636999	37374.246540373402	46752.887869743499	17220.551289209401	42221.319393735903	67553.303578338906	32404.486654636999	37374.246540373402	46752.887869743499	17220.551289209401	42221.319393735903	67553.303578338906	COP-2020	COP-2021	COP-2022	Net Income-2020	Net Income-2021	Net Income-2022	214857.40740740701	342116.66666666698	374204.44444444397	53309.259259259299	146463.33333333299	279712.22222222202	Tomato	34965.923058707602	56341.392239974797	82883.860723571794	79501.070299060302	28426.498166166599	125976.336081008	34965.923058707602	56341.392239974797	82883.860723571794	79501.070299060302	28426.498166166599	125976.336081008	COP-2020	COP-2021	COP-2022	Net Income-2020	Net Income-2021	Net Income-2022	276086.28703703702	280527.08333333302	409404.66666666698	74084.083333333299	118097.91666666701	437662	Beans	39522.656645750998	39546.326197843198	70380.447926940702	48914.495438506499	53929.667497496499	95166.602868796894	39522.656645750998	39546.326197843198	70380.447926940702	48914.495438506499	53929.667497496499	95166.602868796894	COP-2020	COP-2021	COP-2022	Net Income-2020	Net Income-2021	Net Income-2022	230748.78787878799	308411.282051282	351975	72357.272727272706	139516.92307692301	342108.33333333302	Capsicum	38918.9389084543	25082.0655914407	64108.9757000229	94936.497727480993	88644.566248837	43072.809146317602	38918.9389084543	25082.0655914407	64108.9757000229	94936.497727480993	88644.566248837	43072.809146317602	COP-2020	COP-2021	COP-2022	Net Income-2020	Net Income-2021	Net Income-2022	261927.4	208419	439307.14285714302	187172.6	53497.666666666701	92121.428571428594	Year


Cost of Production and Net Income (Rs. per ha)
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