
 

~ 2158 ~ 

Journal of Pharmacognosy and Phytochemistry 2020; 9(1): 2158-2166

 
 
 
 
 
 

 
E-ISSN: 2278-4136 

P-ISSN: 2349-8234 

www.phytojournal.com 

JPP 2020; 9(1): 2158-2166 

Received: 21-11-2019 

Accepted: 25-12-2019 

 
S Sarvade 
Assistant Professor, Department of 

Agroforestry, College of Agriculture, 
Balaghat, Jawaharlal Nehru Krishi 

Vishwa Vidyalaya, Jabalpur, Madhya 

Pradesh, India 
 

AK Shrivastava 
Assistant Professor, Department of 
Agronomy, College of Agriculture, 

Balaghat, Jawaharlal Nehru Krishi 

Vishwa Vidyalaya, Jabalpur, Madhya 
Pradesh, India 

 

SK Rai 
Assistant Professor, Department of 

Agri. Extension, College of 

Agriculture, Balaghat, Jawaharlal 
Nehru Krishi Vishwa Vidyalaya, 

Jabalpur, Madhya Pradesh, India 

 

S Bisen 
Assistant Professor, Department of 

Horticulture, College of Agriculture, 
Balaghat, Jawaharlal Nehru Krishi 

Vishwa Vidyalaya, Jabalpur, Madhya 

Pradesh, India 
 

U Bisen 
Assistant Professor, Department of 

Plant Breeding and Genetics, College 

of Agriculture, Balaghat, Jawaharlal 

Nehru Krishi Vishwa Vidyalaya, 
Jabalpur, Madhya Pradesh, India 

 

NK Bisen 
Assistant Professor, Department of 

Plant Breeding and Genetics, College 

of Agriculture, Balaghat, Jawaharlal 
Nehru Krishi Vishwa Vidyalaya, 

Jabalpur, Madhya Pradesh, India 

 

SB Agrawal 
Assistant Professor, Department of 

Agronomy, College of Agriculture, 
Balaghat - 481331, Jawaharlal Nehru 

Krishi Vishwa Vidyalaya, Jabalpur, 

Madhya Pradesh, India 
  

Mohammad Imran Khan 
Senior Research Fellow, Department 
of Agri. Extension, College of 

Agriculture, Balaghat, Jawaharlal 

Nehru Krishi Vishwa Vidyalaya, 
Jabalpur, Madhya Pradesh, India. 

 

 

 

 

 
 

 

Corresponding Author: 
S Sarvade 
Assistant Professor, Department of 

Agroforestry, College of Agriculture, 
Balaghat, Jawaharlal Nehru Krishi 

Vishwa Vidyalaya, Jabalpur, Madhya 

Pradesh, India 

 

 

 

 

 

 

 

 

Socio-economic study of farming communities, 

their knowledge on climate change and 

agroforestry systems in the cluster of villages of 

Chhattisgarh plain region, Madhya Pradesh 

 
S Sarvade, AK Shrivastava, SK Rai, S Bisen, U Bisen, NK Bisen, SB 

Agrawal and Mohammad Imran Khan 

 
Abstract 

The study was carried out to examine the socio-economic status of farming communities, their 

knowledge on climate change and adoption of agroforestry systems in cluster of three villages of 

Balaghat District of Madhya Pradesh during 2017-19. Farming communities are mainly depending on the 

agriculture and dairy for their socio-economic upliftment. Average 5.7 persons were present in each 

farming communities. All the farmers rear 8-10 livestock for milk, meat and for farming. The 40-50% 

livestock population was accounted by milch animals i.e. cow and buffalo. Whereas, the farmers feed 

paddy and wheat straw as a dry fodder. More than 50% farmers were falls under marginal and small 

farmers’ category. The family income was highest from agriculture land use system (51-68%) as 

compared to other systems. The 56% farmers falls in medium, 22% under high, 15% under low and 7% 

under very low knowledge category of the awareness about climate change. Decrease in ground water 

level (95.83% farmers), erratic and sporadic rainfall (90.83% farmers) and increase in disaster events 

(76.67%) were the indicators of climate change on which most of the farmers aware about them, and 

ranked first, second and third, respectively. Increased use of vehicle (86.67%), over population (74.17%), 

industrialization and urbanization (72.50%) and increased use of insecticides/ pesticides/ fertilizers etc 

(65.00%) were the main causes of climate change. Afforestation and reforestation was the technology 

widely known amount the farmers (74.17% farmers). Around 56.67% farmers of the study area have 

medium whereas, 21.67% farmers has low, 12.5% farmers have least and 9.17% farmers has high 

knowledge about agroforestry. Most of the farmers practice agroforestry systems traditionally and this 

reason ranks 1st followed by systems can be practiced on degraded lands (2nd rank) and minimizing risk 

(diversified yield) ranks 3rd for the adoption of agroforestry systems. The 95.83% farmers thought about 

the legal issues regarding planting and felling of tree species, reduce yield of agriculture crops (89.17% 

farmers), allelopathic effect (84.17%), unavailability of quality planting material (79.17%), long time 

required for getting returns from tree species (75.83%) were the issues responsible for less adoption of 

agroforestry systems on commercial basis. 

 

Keywords: Land use pattern, socio-economic factors, climate change, knowledge of agroforestry 

 

Introduction 
After green revolution, India has enjoyed rapid economic growth. Whereas, the country also 

facing the magnitudes of rapid human population growth (Gupta et al., 2017) [16]. It affects on 

land holdings, land use pattern, cropping pattern and on family socioeconomic conditions 

(Sarvade et al., 2014a) [29]. According to the Agriculture Census of India 2015-16, an average 

land holding dropped to 1.08ha as compared to 1.15ha in 2010-11. Whereas, the small and 

marginal land holdings covered by the 86.08% of the total farming communities of the country 

and shares 46.94% in the total operated area (Anonymous 2019) [3]. Perpetual decreasing land 

holding is a serious issue and challenge for agriculture sector of the country. Small and 

marginal land holdings are the main constraint in the mechanization in agriculture. Where the 

growing cash crops for increasing economic return per unit area, farm mechanization is the 

key requirement. 

Socioeconomic condition of the farmer shows their economic and social position in the 

society. Gender might effects on the cropping pattern in agriculture and kind of farming 

system. Females of the farming community are the working hands in agriculture (Bala 2010) 

[6]. Farid et al. (2009) [14] reported the roles of women in farming & non- farming activities viz. 

post-harvest operations, rearing of livestock and poultry, agroforestry etc. The women labour 

in agricultural and non-agricultural sector firstly they look to meet the family needs and to 

enhance the family income. 
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Whereas, the literacy rate also affects on the farming systems 

and socioeconomic condition as well. Literate farmers are 

aware about new farming technologies, which helps to 

improve their socioeconomic conditions. Literate farmers also 

adopt agro-advisories given by the institutes, universities, 

KVKs and other sources. Such activities helps to improve the 

farm output in case of quantity and quality as well (Yadav et 

al., 2016) [37]. Changing climatic conditions in last few 

decades made vulnerable changes in land use and cropping 

pattern of the country (Ninan and Bedamatta, 2012)  [22]. Now 

days all the farmers are aware about the climate change due to 

its different kinds of consequences. Some farmers know due 

to the losses occurred in agriculture production, whereas some 

are aware due to the adverse climatic events such as high 

intensity rainfall, flooding, drought incidences etc. 

(Raghuvanshi et al., 2017) [24]. Ansari et al. (2018) [4] reported 

that the farming community understand the various 

dimensions of climate change such as increase in temperature, 

erratic and sporadic rainfall, increase in duration of heat stress 

due to high temperature, decrease in ground water table and 

several others. 

In such situations, farming communities has to think about its 

consequences and go for the integrated farming systems. 

Integrated farming has potential to enhance agriculture 

production and productivity (Yadav et al., 2019) [36]. Along 

with integrated farming, farmer should go for cash crops in 

some extent which will help to improve the livelihood and 

secure them for nutritional food requirement (Arora, 2013) [5]. 

Practicing agroforestry systems can be a best option for 

sustainable agriculture. In agroforestry, we can grow 

agriculture field crops, fodder crops, horticultural crops, fruit 

trees and forest MPTs (Multipurpose Tree Species). 

Diversified products may yield from the agroforestry systems, 

which helps to reduce the production risk and uncertainty in 

economic benefits (Sarvade and Singh, 2014; Sarvade et al., 

2014a; Singh et al., 2015; Sarvade et al., 2019b; Sarvade and 

upadhyay, 2019) [25, 29, 33, 30, 26]. Agroforestry systems also 

helps to improve soil health, where it cut downs the 

production cost at some extent (Sarvade et al., 2014b; 

Sarvade et al., 2017; Sarvade et al., 2019a) [31, 27, 28]. In case of 

the adoption of agroforestry system, people gave prefer for 

fuel wood, fodder, vegetable, fruit, and timber while moderate 

or low preferences for medicine, cottage industry/ handicrafts, 

fibre/ floss, oilseeds and animals/ birds/ insects etc. (Gupta et 

al., 2017; Islam et al., 2015) [16, 17]. Banyal et al. (2015) [7] 

reported that the high financial return was the only response 

holding the key as motivational factor for adoption of 

agroforestry practices. Rather than these benefits of 

agroforestry, adoption rate is very low due to the inadequate 

availability of quality planting material, thinking more about 

negative impacts of tree species on crop and legislative 

measures for planting and felling of MPTs (multipurpose tree 

species) (Sharma et al., 2017) [32]. Moreover, the policy 

matters are also responsible for the farmers’ avoidance in 

adoption of agroforestry systems (Chavan et al., 2015) [11].  

So, that the finding the impact of climate change on 

agriculture and adoption of agroforestry systems for 

mitigating climate change impacts and improve the 

socioeconomic conditions of farming communities, the study 

was carried out in selected three villages during 2017-19.  

  

Materials and Methods 
The present research study was conducted in cluster of three 

villages i.e. Lendejhari, Chillode, Koppe of Lalbarra block, 

Balaghat district of Madhya Pradesh during 2017-19. The 

district was bounded by 21° 19' to 22° 24' N Latitude and 73° 

31' to 81° 30' E Longitude with an altitude of 330m above sea 

level (masl) (Table 1 & Figure 1). The district encompassed 

in Survey of India toposheet Nos. 64B, 64C, 55N and 55O. It 

is bounded by the Mandla district of Madhya Pradesh in 

North, Rajnandgaon & Durg districts of Chhattisgarh in the 

East and South, and Seoni district of Madhya Pradesh in the 

west (Anonymous 2013; Masih et al., 2015) [1, 20]. Black 

cotton soils, sandy loam & lateritic are the three types of soils 

of the district. The main source of irrigation in the district are 

canals and dug wells, the tube wells and ponds. Climate of the 

district is sub- tropical characterized by a hot summer and 

general dryness except during the southwest monsoon season. 

The normal annual rainfall of Balaghat district is 1294.5 mm. 

Maximum temperature (43° C) recorded during the month of 

May and minimum (8° C) during the month of December 

(Anonymous 2013; Masih et al., 2015) [1, 20].  

Stratified random sampling method was used to decide 

sampling sites and number of farm families (Kindt and Coe, 

2005) [18]. Data for this study was obtained from both primary 

and secondary sources. Secondary data was collected from the 

government records and farm families from three villages 

were classified in four categories i.e. Marginal holdings (≤1 

ha), Smallholdings (>1 ha and ≤2 ha), Semi-medium holdings 

(>2 ha and ≤4 ha), Medium holdings (>4 ha and ≤10 ha) for 

primary data collection for socioeconomic study by following 

guidelines of All India Report on Agriculture Census 

(Anonymous, 2015) [2]. The primary data was collected from 

the 120 farm families by using structured questionnaires. The 

knowledge of farmers on climate change and adoption of 

agroforestry systems was collected from the survey conducted 

at three villages i.e. Koppe, Chillod and Lendejhari 

(Raghuvanshi et al., 2017; Chouhan et al., 2017; Yadav et al., 

2016; Banyal et al., 2015) [24, 13, 37, 7]. The collected data was 

analysed by using MS Office Excel and SPSS software.  

 
Table 1: Situation of three villages of Lalbarra block of Balaghat district of Madhya Pradesh  

 

Particulars 
Sites 

Site 1 (Village- Koppe) Site 2 (Village- Chillod) Site 3 (Village- Lendejhari) 

Latitude & Longitude 

Elevations 

21°48’19’’N 

80°04’27’’E 

301.50 masl 

21°49’52’’N 

80°04’43’’E 

295.30 masl 

21°49’27’’N 

80°6´25’’E 

298.70 masl 

Geographical Area (ha) 580.668 769.005 974.262 

Net sown (ha) 375.941 469.601 197.814 

Irrigation facilities 
Canal, open wells, borewell and farm 

ponds 
Canal, open wells, borewell and farm ponds 

Canal, open wells, borewell 

and farm ponds 

Crops grown 

Kharif 

Rice Irrigated, Rice unirrigated, Maize, 

Pigeon pea, French bean, Sesame and 

Zinger 

Rice irrigated, Rice unirrigated, Maize 

Pigeon pea, Lobia 

Zinger and Colocasia 

Rice irrigated, Rice 

unirrigated, Maize 

Pigeon pea, Zinger and 

Colocacia 
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Rabi Wheat, Gram, Mustard and Linseed Wheat, Gram, Mustard and Linseed 
Wheat, Gram, Mustard and 

Linseed 

Summer Rice, Cow pea, Moong and Urad Cow pea, Moong and Urad Cow pea, Moong and Urad 

Green fodder 

Fodder crops 
Berseem, Sorghum, Maize, French bean, 

Moong and Urad 

Berseem, Sorghum, Maize, Lobia, Moong 

and Urad 

Berseem, Sorghum, Maize, 

Moong and Urad 

Grasses 
Napier, Guinea, Anjan Grass and naturally 

grown seasonal grasses 

Napier, Guinea, Anjan Grass, naturally 

grown seasonal grasses 

Napier, Guinea, Anjan Grass, 

naturally grown seasonal 

grasses 

Fodder trees 

Albizia, Bauhinia, Morus, Leucaena, 

Azadirechta, Ziziphus, Sesbania, Bamboo, 

Arjun, Jamun 

Albizia, Bauhinia, Morus, Leucaena, 

Azadirechta, Ziziphus, Sesbania, Bamboo, 

Arjun, Jamun 

Albizia, Bauhinia, Morus, 

Leucaena, Azadirechta, 

Bamboo, Arjun, Jamun 

Dry fodder Paddy and wheat straw Paddy and wheat straw Paddy and wheat straw 

 

 
 

Fig 1: Study area 

 

Results and Discussion 
An average family size was 5.70, whereas the greater family 

size reported from medium land holding families (Table 2). 

Highest sex ratio was reported from small land holding 

farmers and lowest from medium land holding farmers. 

Females from the small and marginal farming communities 

are temporarily work as farm labours on the farms of other 

categories of farm families. Male farmers are also works in 

rice mills of the nearby areas. Literacy rate of the farmers was 

higher than 90 per cent in case of all farmers’ categories. High 

literacy rate among the farming community indicates their 

awareness about the farming technologies and about other 

income generating sources. Such demographic parameters 

were positively correlated with the family annual income, 

farmers’ knowledge about agroforestry and climate change by 

many researchers (Yadav et al., 2016; Maleknia et al., 2013; 

McGinty et al., 2008) [37, 19, 21]. Bargali (2015) [8] and Bala 

(2010) [6] were also reported that the women’s attitude was far 

better than the men in practicing agriculture, which impacts 

on the the adoption of agroforestry systems and increasing 

family annual income.  

The data given in Table 3 describes the population of the 

livestock of the farming communities. All the farming 

communities of the villages were reared the livestock for 

farming work and generating additional income along with 

agriculture production (Sarvade et al., 2019b) [30]. Each farmer 

reared 8-10 livestock units for the different purposes. Average 

livestock population was 8.9 (̴ 9 animal units) from different 

categories of farmers, in which contribution of cow was 

higher in comparison to other. In case of all categories of 

farming communities, population of cow and buffalo was 

highest as compared to the other. As the goat population was 

highest at marginal and small farmers, they treat it as the 

additional income source from the small land areas. In case of 

semi-medium and medium farmers, they reared cow and 

buffalo for the generating income from milk production. 

Sarvade et al. (2019b) [30] and Sarvade and Upadhyay (2019) 

[26] were stated that the rearing livestock helps farmers to 

improve their socioeconomic conditions. Chandran et al. 

(2014) [10] also reported that the most of the farmers of district 

Sitamarhi of north Bihar reared livestock for their livelihood 

improvement.  

http://www.phytojournal.com/
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An average land holding for marginal farmers was 0.64 ha, 

1.36 ha for small, 2.50 ha for semi-medium and 5.54 ha for 

medium farmers (Table 4). In case of land utilization pattern, 

maximum land area was covered under agriculture crop, 

especially cereal crops (rice, wheat, gram, mustard and 

linseed). Least area was covered under horticulture and other 

systems such as agroforestry and pasture. In case of 

horticulture crops, farmers grow vegetables in small areas on 

commercial basis. Whereas, they grow vegetables, fruit trees, 

agriculture crops and forest trees in home gardens (locally 

they called it as badi). Chavan et al. (2015) [11] explained wadi 

as agri-horti-silvi model practicing in Maharashtra, Gujarat, 

Karnataka, Uttar Pradesh, Uttarakhand, Rajasthan, Madhya 

Pradesh, Chhattisgarh, Bihar, Andhra Pradesh and Jharkhand. 

Only 2 semi-medium and 1 medium category farmers were 

cultivated mango orchards on commercial basis. High land 

holding farming communities were kept some area as pasture 

for their livestock. All the farming communities practicing 

traditional agroforestry system for fruit, fodder, fuelwood and 

timber production along with food grain and vegetable 

production. Tiwari et al. (2010) [34] reported that the land use 

pattern depends on the livelihoods of the communities, 

anthropogenic forces and natural causes.  

In case categories of farm families, total family income was 

highest from agriculture land use system (51-68%) and least 

from the other sources (0.63%), traditional agroforestry 

(2.00%), business (3.97%), horticulture (4.94%) and 

government jobs (7.11%) (Table 5). In case of income from 

livestock, marginal farmers earn highest (33.82% of total 

income) as compared to all the categories of farm families. 

Semi-medium category farmers earn highest income (67.83% 

of total income) from the agriculture as compared to all other 

categories of farmers. Chakravorty et al. (2019) [9] reported 

significant change in the growth of income from rearing 

livestock and increased the cost on both labour wages and 

non-farm business activities in 2003-13. They also reported 

that the distribution or diversification of income sources in 

India’s agricultural economy such as cultivation (63.5%), 

livestock (3.7%), other agricultural activity (1%), non-

agricultural enterprises (4.7%), wage / salaried employment 

(22%), pension (1.1%), remittances (3.3%), and others 

(0.7%). Singh et al. (2015) [33] reported the highest income 

was generated by practicing agri-silvi-culture system in Giri 

catchment, Himachal Pradesh.  

The farmers were also judged for knowing about the changing 

climatic conditions, their impact on agriculture and strategies 

used for the adaptation and mitigation of climate change. 

Generally, all the farming communities were aware about the 

climate change and their consequences. Around 56% farmers 

comes under the medium knowledge category of farmers, 

22% under high knowledge category, 15% under low and 7% 

under very low (Figure 2). All these farmers were interviewed 

to judge their knowledge about different indicators of climate 

change. Erratic and sporadic rainfall, increase in duration of 

heat stress, prolonged drought, high winds and heat waves, 

decrease in ground water level, increase in disaster events, 

insect-pest infestation, decline in soil fertility, and decrease in 

agriculture yield were the some indicators identified and 

asked about these indicators to the farmers for their 

consequences (Figure 3). More than 50% farmers had 

knowledge of all the indicators of the climate change listed 

for the study. Decreasing ground water level and erratic, 

sporadic rainfall and increase in disaster events were the 

indicators ranked first, second and third, respectively with 

95.83%, 90.83% and 76.67% response of farmers. Such 

findings were reported by Raghuvanshi et al. (2017) [24]. 

Occupation of the people and social participation significantly 

affects on the knowledge level about climate change 

(Chouhan et al., 2018; Tripathi and Mishra, 2017) [12, 35].  

The possible causes of the climate change were also discussed 

with farmers and know their awareness. About nine causes of 

the climate change were discussed with farmers for the study 

(Figure 4). Most of the farmers agree with the increased use 

of vehicle (86.67%), over population (74.17%), 

industrialization and urbanization (72.50%) and increased use 

of insecticides/ pesticides, fertilizers etc (65.00%) as these are 

the main causes of climate change. Whereas, only 16.67% 

farmers didn’t know about the causes of climate change. 

Along with these reasons, 62.50% farmers know about 

burning of agricultural waste, 56.67% farmers know about 

deforestation, 54.17% farmers about forest fire, 51.67% 

farmers about other developmental activities and 42.50% 

farmers about paddy cultivation. Such causes of the climate 

change were also recognised in the study conducted by 

Raghuvanshi et al. (2017) [24].  

As compared to the knowledge of farmers about indicators 

and causes of climate change, farmers had petite knowledge 

about adaptation and mitigation strategies. However, farmers 

of the study area has knowledge about all the strategies used 

for adaptation and mitigation of climate change (Figure 5). 

Afforestation and reforestation was the technology widely 

known amount the farmers (74.17% farmers) which was 

closely followed by improved land management, e.g. erosion 

control and soil protection through tree planting (70.83% 

farmers), Change the crop variety (67.50%), improved rice 

cultivation (65.00%), adjustment of sowing dates (62.50%), 

built rain water harvesting structures (61.67%), water use and 

irrigation efficiency (57.50%), water storage and conservation 

techniques (55.83%) and reduced deforestation (53.33%). 

Most of the other techniques comprised in minimum known 

category of climate change adaptation and mitigation 

techniques. Raghuvanshi et al. (2017) [24] and Tripathi and 

Mishra (2017) [36] reported some adaptation and mitigation 

strategies adopted by farmers such as changing sowing and 

harvesting timing, cultivation of crops of short duration 

varieties, inter-cropping, changing cropping pattern, 

investment in irrigation, and agroforestry. 

Around 56.67% farmers of the study area have medium 

whereas, 21.67% farmers has low, 12.5% farmers have least 

and 9.17% farmers has high knowledge about agroforestry 

(Figure 6). Further studied the reasons of adoption of 

agroforestry systems (Table 6). Yadav et al. (2016) [37] and 

Philip et al. (2013) [23] reported that the knowledge of 

agroforestry has significant related with literacy rate, land 

holding size and farmers’ level of education. Minimizing risk 

(diversified yield), additional income (improves 

socioeconomic conditions), improving soil health, 

environmental amelioration, can practice on degraded lands, 

provide raw material to forest based industries and tradition 

were some identified reasons of the adoption of agroforestry 

systems by the farming communities. Most of the farmers 

practice agroforestry systems traditionally and this reason 

ranks 1st followed by systems can be practiced on degraded 

lands (2nd rank) and minimizing risk (diversified yield) ranks 

3rd for the adoption of agroforestry systems. Such reasons 

were stated by Banyal et al. (2015) [7]. Sarvade and Singh 

(2014) [25] reported that the food security was the main reasons 

for adoption of agroforestry systems in India. Whereas, 

95.83% farmers thought about the legal issues regarding 

planting and felling of tree species is the main issue 
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responsible for less adoption of agroforestry systems on 

commercial basis (Figure 7). Reduce yield of agriculture 

crops (89.17% farmers), allelopathic effect (84.17%), 

unavailability of quality planting material (79.17%), long time 

required for getting returns from tree species (75.83%), 

competition of tree species with crops for moisture (73.33%), 

competition of tree species with crops for light (70.83%), 

competition of tree species with crops for nutrients (66.67%), 

inadequate market facilities (60.83%), tree species hosting 

insect-pest and pathogens (57.50%) and inadequate 

availability of package & practices for tree species (39.17%) 

were the other some obstacles in the adoption of agroforestry 

systems on commercial basis. McGinty et al. (2008) [21] 

reported the behavioural control, attitudes about conservation 

and availability of labour mostly affect the farmers’ intentions 

to adopt agroforestry systems. Gitonga and Mukoya (2016) [15] 

reported that the land size, secured land tenure, education 

level, monthly income and distance to the shopping centre 

showed positively influence farmers' access to sources of 

agroforestry information.  

 
Table 2: Demographic characteristics (± SD) of the respondents 

from three villages of Lalbarra block of Balaghat district of Madhya 

Pradesh 
 

Farmers category Family size Sex ratio 
Literacy 

rate 

Marginal holdings (≤1) 5.75 ± 0.64 1000 ± 12.33 92.32 ± 4.51 

Small holdings (>1 and ≤2) 5.08 ± 0.42 
1180.87 ± 

19.76 
93.33 ± 2.87 

Semi-medium holdings (>2 

and ≤4) 
6.00 ± 0.61 

1140.88 ± 

20.40 
94.41 ± 3.05 

Medium holdings (>4 and 

≤10) 
6.89 ± 0.61 

830.92 ± 

23.15 
92.59 ± 4.14 

Mean 5.70 ± 0.28 
1090.06 ± 

10.33 
93.27 ± 1.73 

 
Table 3: Livestock population, consumption of fodder and fuelwood per household of the respondent farm families. 

 

Farmers category 
Livestock population 

Total 
Goat Cow Buffalo Bullock 

Marginal holdings (≤1) 2.25 (26.72) 2.92 (34.68) 1.42 (16.86) 1.83 (21.73) 8.42 ± 0.54 

Small holdings (>1 and ≤2) 2.32 (28.43) 2.32 (28.43) 1.48 (18.14) 2.04 (25.00) 8.16 ± 0.75 

Semi-medium holdings (>2 and ≤4) 2.00 (19.70) 4.57 (45.02) 1.79 (17.64) 1.79 (17.64) 10.15 ± 1.12 

Medium holdings (>4 and ≤10) 1.11 (11.48) 4.67 (48.29) 2.11 (21.82) 1.78 (18.41) 9.67 ± 2.43 

Mean 2.05 (23.03) 3.32 (37.30) 1.63 (18.31) 1.90 (21.35) 8.90 ± 0.55 

Values in parenthesis are the percentages 

 
Table 4: Average land holding and land utilization pattern. 

 

Farmers category 
Land 

holding 

Cultivated 

land 

Agriculture Horticulture Other 

Cereals Pulses Vegetables Orchard Traditional Agroforestry Pasture 

Marginal holdings (≤1) 0.64 0.64 (100) 0.34 (53.13) 0.10 (15.63) 0.10 (15.63) - 0.20 (31.25) - 

Small holdings (>1 and ≤2) 1.36 1.30 (95.59) 0.79 (58.09) 0.20 (14.71) 0.15 (11.03) - 0.30 (22.06) 
0.06 

(4.41) 

Semi-medium holdings (>2 

and ≤4) 
2.50 2.40 (96.00) 1.40 (56.00) 0.25 (10.00) 0.20 (8.00) 

0.40 

(16.00) 
0.30 (12.00) 

0.10 

(4.00) 

Medium holdings (>4 and 

≤10) 
5.54 5.50 (99.28) 4.30 (77.62) 0.30 (5.42) 0.24 (4.33) 

0.60 

(10.83) 
0.40 (7.22) 

0.04 

(0.72) 

Mean 2.51 2.46 1.71 0.21 0.17 0.25 0.30 0.05 

 
Table 5: Average family income and the main contributing practices. 

 

Farmers category 
Contribution in family income Family 

income Agriculture Horticulture Traditional Agroforestry Livestock Gov. Job Business Other 

Marginal holdings (≤1) 41808.00 (51.46) 7525.00 (9.26) 1250.00 (1.54) 
27479.00 

(33.82) 
- - 

3187.50 

(3.92) 
81, 250.00 

Small holdings (>1 and 

≤2) 
50256.00 (63.55) 6430.00 (8.13) 3040.00 (3.84) 

14194.00 

(17.95) 

3600.00 

(4.55) 

1040.00 

(1.32) 

520.00 

(0.66 
79, 080.00 

Semi-medium holdings 

(>2 and ≤4) 

146040.00 

(67.83) 
2642.86 (1.23) 678.57 (0.32) 

28250.00 

(13.12) 

35000.00 

(16.26) 

2678.60 

(1.24) 
- 

1, 63, 

214.29 

Medium holdings (>4 

and ≤10) 

152440.00 

(62.65) 
12778.00 (5.25) 7000.00 (2.88) 

42222.00 

(17.35) 
- 

28889.00 

(11.87) 
- 

2, 43, 

333.33 

Mean 86243.00 (63.45) 6717.50 (4.94) 2725.00 (2.00) 
24335.00 

(17.90) 

9666.70 

(7.11) 

5391.70 

(3.97) 

854.17 

(0.63) 

1, 23, 

783.33 

Values in parenthesis are the percentages 

 
Table 6: Knowledge and reasons of agroforestry adoption by farmers of village cluster in Chhattisgarh Plain region of Madhya Pradesh.  

 

Categories 

Reasons of agroforestry adoption 

Minimizing risk 

(diversified yield) 

Additional income (Improves 

socioeconomic conditions) 

Improving 

soil health 

Environmental 

amelioration 

Can practice on 

degraded lands 

Provide raw material to 

forest based industries 
Tradition 

1-Disagree 2 (1.67) - 4 (3.33) - - 2 (1.67) - 

2-Neutral 10 (8.33) 15 (12.50) 33 (27.50) 8 (6.67) 21 (17.50) 17 (14.17) - 

3-Agree 62 (51.67) 73 (60.83) 71 (59.17) 85 (70.83) 50 (41.67) 88 (73.33) 
66 

(55.00) 

4-Strongly 

agree 
46 (38.33) 32 (26.67) 12 (10.00) 27 (22.50) 49 (40.83) 13 (10.83) 

54 

(45.00) 
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Rank 3 4 7 5 2 6 1 

Values in parenthesis are the percentages 

 

 
 

Fig 2: Levels of awareness about climate change 

 

 
 

Fig 3: Indicators of climate change 

 

 
 

Fig 4: Causes of climate change 
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Fig 5: Adaptation and mitigation strategies for climate change

 

 

 
 

Fig 6: Knowledge of farming communities on agroforestry systems  

 

 
 

Fig 7: Reasons of low adoption rate of agroforestry systems on commercial basis  

 

Conclusion  
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The study revealed that the most of the farmers falls in 

marginal and small land holding categories of farmers, their 

family income came from agriculture. Where they grow rice 

in kharif seasons widely. Sown area under rabi and summer 

crops was very low. The systems such as horticulture 

(vegetable and fruit crop cultivation) and other systems 

(traditional agroforestry and pasture) were the potential 

systems identified for socioeconomic up-liftment of the 

farmers. Most of the farmers has the knowledge of climate 

change and agroforestry systems. They also discussed the 

causes of climate change and strategies used for adaptation 

and mitigation of climate change. The peoples from farming 

communities know the agroforestry systems but do not know 

it’s potential. Most of the farmers practices agroforestry 

systems traditionally but legal issues regarding planting and 

felling of tree species and negative tree-crop interactions were 

the factors, which restricts farmers for practicing commercial 

agroforestry systems.  

 

Acknowledgments 
The authors are thankful to the Director, Extension Division, 

Indian Council of Agriculture Research, New Delhi and Dean, 

College of Agriculture, Balaghat for providing financial 

assistance for the study. They would also like to acknowledge 

the farming communities of the study area for their voluntary 

participation in the study. 

 

References 

1. Anonymous. District at a Glance. Ministry of Water 

Resources Central Ground Water Board North Central 

Region. Bhopal, 2013, 10. 

2. Anonymous. All India Report on Agriculture Census 

2010-11. Agriculture Census Division Department of 

Agriculture, Cooperation & Farmers Welfare Ministry of 

Agriculture & Farmers Welfare, Government of India, 

2015, 441. 

3. Anonymous. Agriculture Census 2015-16 (Phase-I): All 

India Report on Number and Area of Operational 

Holdings. Agriculture Census Division Department of 

Agriculture, Co-Operation & Farmers Welfare Ministry 

OF Agriculture & Farmers Welfare, Government of 

India, 2019, 88. 

4. Ansari MA, Joshi S, Raghuvanshi R. Understanding 

farmers’ perceptions about climate change: a study in a 

North Indian State. Adv Agr Environ Sci. 2018; 1(2):85-

89. 

5. Arora VPS. Agricultural policies in India: retrospect and 

prospect. Agricultural Economics Research Review. 

2013; 26(2):135-157. 

6. Bala N. Selective discrimination against women in Indian 

Agriculture-A Review. Agricultural Reviews. 2010; 

31(3):224-228. 

7. Banyal R, Mugloo JA, Mugal AH, Vaishnu Dutt, Zaffar 

SN. Perception of Farmers’ Attitude and Knowledge 

Towards Agroforestry Sector in North Kashmir. Journal 

of Tree Sciences. 2015; 34(2):35-41. 

8. Bargali K. Comparative Participation of Rural Women in 

Agroforestry Home Gardens in Kumaun Himalaya, 

Uttarakhand, India. Asian Journal of Agricultural 

Extension, Economics & Sociology. 2015; 6(1):16-22. 

9. Chakravorty S, Chandrasekhar S and Naraparaju K. Land 

distribution, income generation and inequality in India’s 

agricultural sector. Review of Income and Wealth. 2019; 

65(S1):182-203. 

10. Chandran PC, Dey A, Barari SK, Kamal R, Dayal S, 

Chakrabarti A. Socio-economic status of farmers rearing 

Bachaur cattle in its habitat under middle Gangetic 

plains. Indian Journal of Animal Sciences. 2014; 

84(12):1300-1303. 

11. Chavan S, Keerthika A, Dhyani S, Handa A, Newaj R, 

Rajarajan K. National agroforestry policy in India: a low 

hanging fruit. Current Science. 2015; 108(10):1826-1834. 

12. Chouhan G, Suradkar DD, Anarase MS. Farmers 

Knowledge of Climate Change in Relation to Crop 

Management. International Journal of Current 

Microbiology and Applied Sciences. 2018; 6:2445-2451. 

13. Chouhan S, Daniel S, David AA, Paul A. Analysis 

socioeconomic status of farmers adopted agroforestry of 

Basavanapura and Hejjige village, Nanjangud, India. Int. 

J Curr. Microbiol. App. Sci. 2017; 6(7):1745-1753. 

14. Farid KS, Mozumdar L, Kabir MS, Goswami UK. Nature 

and extent of rural women’s participation in agricultural 

and non-agricultural activities. Agricultural Science 

Digest. 2019; 29(4):254-259. 

15. Gitonga S, Mukoya WSM. An Evaluation of the 

Influence of Information Sources on Adoption of 

Agroforestry Practices in Kajiado Central Sub-County, 

Kenya. Universal Journal of Agricultural Research. 2016; 

4(3):71-77. 

16. Gupta B, Sarvade S, Singh M. Species composition, 

biomass production and carbon storage potential of 

agroforestry systems in Himachal Pradesh. In: 

Agroforestry for Increased Production and Livelihood 

Security. Ed(s) S.K. Gupta, Pankaj Panwar and Rajesh 

Kaushal. New India Publishing Agency. New Delhi, 

2017, 245-269. 

17. Islam MA, Masoodi TH, Gangoo SA, Sofi PA, Bhat GM, 

Wani AA et al. Perceptions, attitudes and preferences in 

agroforestry among rural societies of Kashmir, India. 

Journal of Applied and Natural Science. 2015; 7(2):976-

983. 

18. Kindt R, Coe R. Tree diversity analysis. A manual and 

software for common statistical methods for ecological 

and biodiversity studies. Nairobi: World Agroforestry 

Centre (ICRAF), 2005, 153. 

19. Maleknia R, Beyranvand Z, Sosani J, Adeli K. Factors 

Affecting Agroforestry Acceptance Level by Framers. 

Agriculture Science Developments. 2013; 2(10):102-105. 

20. Masih SK, Rajput S, Kusram A. Climate changes v/s 

plant diversity in Madhya Pradesh. Vaniki Sandesh. 

2015; 6(1&2):2-23. 

21. McGinty MM, Swisher ME, Alavalapati J. Agroforestry 

adoption and maintenance: self-efficacy, attitudes and 

socio-economic factors. Agroforest Syst. 2008; 73:99-

108. 

22. Ninan KN, Bedamatta. Climate change, agriculture, 

poverty mad livelihoods: a status report. Institute for 

Social and Economic Change Working Paper Bangalore. 

2012; 277:35. 

23. Philip K, Cheserek GJ, Arusei EJ, Chedotum K, Mining 

PJ. Socio-economic factors affecting farmers’ decisions 

to adopt agro-silviculture in Turbo Division, Uasin Gishu 

County, Kenya. J Emerging Trends Econ Manage Sci. 

2013; 4:8-14. 

24. Raghuvanshi R, Ansari MA, Amardeep. A study of 

farmers’ awareness about climate change and adaptation 

practices in India. International Journal of Applied 

Agricultural Sciences. 2017; 3(6):154-160. 

http://www.phytojournal.com/


 

~ 2166 ~ 

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com 
25. Sarvade S, Singh R. Role of agroforestry in food security. 

Popular Kheti. 2014; 2(2):25-29. 

26. Sarvade S, Upadhyay VB. Silvo-pasture system: a way 

ahead for sustainable development in India. In: 

Agroforestry and Climate Change: Issues and Challenges. 

Ed(s): Manoj Kumar Jhariya, Dhiraj Kumar Yadav, 

Arnab Banerjee. CRC Press, New York, 2019, 155-188. 

27. Sarvade S, Gautam DS, Kathal D, Prabhat Tiwar. 

Waterlogged wasteland treatment through agro-forestry: 

a review. Journal of Applied and Natural Science. 2017; 

9(1):44-50. 

28. Sarvade S, Gautam DS, Upadhyay VB, Sahu RK, 

Shrivastava AK, Rajesh Kaushal et al. Agroforestry and 

soil health: an overview. In: Agroforestry for Climate 

Resilience and Rural Livelihood, Eds: Inder Dev, Asha 

Ram, Naresh Kumar, Ramesh Singh, Dhiraj Kumar, A.R. 

Uthappa, A.K. Handa and O.P. Chaturvedi. Scientific 

Publishers. Jodhpur (Raj.), 2019a, 275- 297.  

29. Sarvade S, Singh R, Ghumare V, Kachawaya DS, Khachi 

B. Agroforestry: an approach for food security. Indian J 

Ecol. 2014a; 41(1):95-98. 

30. Sarvade S, VB Upadhyay, SB Agrawal. Quality fodder 

production through silvo-pastoral system: a review. In: 

Agroforestry for Climate Resilience and Rural 

Livelihood, Eds: Inder Dev, Asha Ram, Naresh Kumar, 

Ramesh Singh, Dhiraj Kumar, A.R. Uthappa, A.K. 

Handa and O.P. Chaturvedi. Scientific Publishers. 

Jodhpur (Raj.), 2019b, 345-359.  

31. Sarvade S, Rahul Singh, Heerendra Prasad, Dasharath 

Prasad. Agroforestry practices for improving soil nutrient 

status. Popular Kheti. 2014b; 2(1):60-64. 

32. Sharma P, Singh MK, Tiwari P, Verma K. Agroforestry 

systems: opportunities and challenges in India. Journal of 

Pharmacognosy and Phytochemistry. 2017; SP1:953-957. 

33. Singh M, Gupta B, Das SK, Avasthe RK, Sarvade S. 

Assessment of Economic Viability of Different 

Agroforestry Systems in Giri Catchment, Himachal 

Pradesh. Economic Affairs. 2015; 60(3):557-561. 

34. Tiwari R, Murthy IK, Killi J, Kandula K, Bhat PR, 

Nagarajan R et al. Land use dynamics in select village 

ecosystems of southern India: drivers and implications. 

Journal of Land Use Science. 2010; 5(3):197-215. 

35. Tripathi A, Mishra A. Knowledge and passive adaptation 

to climate change: An example from Indian farmers. 

Climate Risk Management. 2017; 16:195-207. 

36. Yadav AK, Nalini R, Singh D. Integrated farming 

systems approach- increase food security, agricultural 

farm income and rural economy. Int. J Curr. Microbiol. 

App. Sci. 2019; 8(2):1167-1185. 

37. Yadav RP, Gupta B, Bhutia PL, Bisht JK. 

Socioeconomics and sources of livelihood security in 

Central Himalaya, India: a case study. International 

Journal of Sustainable Development & World Ecology. 

2016; 24(6):545-553. 

http://www.phytojournal.com/

