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Abstract 

The immense population growth around the world has put a large pressure on earth for cereal production ever increasing demand 

of food and climatic change has worsen the situation even more. In this scenario Crop diversification and intensification are 

feasible solution for growing demand of food and to fight against global warming, with technical advancement in agricultural, crop 

diversification and intensification are area of growing interest among the researcher. Agricultural scientist and researcher find 

these techniques especially beneficial to marginal farmers who depend on one or two crop in a season and in development 

economy where growing population and land productivity remains the critical issue. The present study focuses on different type of 

crop diversification and intensification technique used worldwide also on different researcher done on above mentioned issue. The 
present study has extensively review the work previously done on effect of two factors on overall productivity of crop. The present 

work will prove to be beneficial to the academician and researcher as they will know the amount of work done on the issue as well 

as new avenue of research, and for policy maker and industry people to know the where to invest to give benefits to the farmers 

and how the good policy can increase productivity without adverse effect on land. 
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1. Introduction 

Crop diversification is intended to give a wider choice in the 
production of variety of crops in a given area. Depending on 

just one crop can have grave consequences and leave small 

farmers open to unnecessary hazards. Crop diversification in 

India viewed as a shift from traditionally grown less 

remunerative crops to more remunerative crops (Hazra, 2000) 

[30]. Natural resource management for sustainable agriculture 

development is important for India’s food and nutritional 

security. Crop diversification can be a useful means to 

increase crop output under different situations. Diversification 

of agriculture in favour of commercial crops leads to greater 

market orientation of farm production and progressive 

substitution of non-traded inputs in favor of purchased inputs 
(Joshi et al., 2002) [37]. Increasing diversification of cereal 

cropping systems by alternating crops, such as oilseed, pulse, 

and forage crops, is another option for managing plant disease 

risk (Krupinsky et al., 2002) [43]. It is a climate-smart 

agriculture strategy for food security, mitigation and 

adaptation. 

The population of India is continuously increasing (1.27 

billion) and per capita availability of land is gradually 

declining, it would be increasingly difficult to produce enough 

food for increasing population in coming years (Anonymous, 

2013) [5]. Primary constraints in achieving food security are 
the low yield per unit area, high population pressure, and 

negligible scope for expansion of the area of land for 

cultivation. Under these circumstances available options will 

be crop intensification and diversification through the use of 

modern technologies. Intensive cropping is the practice of 

producing maximum yield from given area by growing of two 
or more crops on the same field in a year. Intensification of 

crops provides opportunity for optimizing crop production per 

unit area and time, ensuring food security, self sufficiency, 

insurance against crop failure and judicious utilization of 

resources. The intercropping provides higher cash return to 

smallholding farmers than growing the monocrops (Saleem et 

at., 2011 and Solanki et al., 2011) [77, 82]. The legume + cereals 

is most commonly practiced system of intercropping in which 

the crop show complimentary effects rather than competitive 

effects. The system is also economical and viable due to 

substantial saving of nitrogenous fertilizers applied in cereal 

crops. 
Cropping patterns used on a farm and their interaction with 

farm resources, other farm enterprises, available technology 

and environment which determine their makeup, constitute the 

cropping system. Cropping system research aims at increasing 

production and farm income in sustainable way making use of 

the available technology and the physical and socio-economic 

resources of the farming community (Panda, 2006) [67]. 

Land configuration is a potential tool for soil and moisture 

conservation. Appropriate land configuration like broad bed 

and furrow, ridge and furrow system increases crop yield due 

to increase in rainfall infiltration into soil profile and it 
becomes available to the crop during prolonged monsoonal 

break and controls water crises in agriculture by the way of 

‘more crop per drop’ decrease bulk density and penetration 

resistance and remove excess water. 
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1.1 Crop Diversification Definition 

Crop diversification means growing a variety of crops in an 

area, not just one. If one crop fails this year, the area can still 

survive. Crop diversification refers to the addition of new 

crops or cropping systems to agricultural production on a 

particular farm taking into account the different returns from 

value-added crops with complementary marketing 

opportunities. 

 

1.2 Crop Rotation Definition 
Crop rotation means not growing the same crop in the same 

place year after year, depleting the soil of the nutrients needed 

to grow that crop. It should also include letting the ground lie 

fallow some years to let it recover, or growing crops for the 

purpose of replenishing soil nutrients. 

 

1.3 Major driving force for adopting Crop Diversification 

(1) Increasing income on small farm holdings 

(2) Withstanding price fluctuation 

(3) Mitigating effects of increasing climate variability 
(4) Balancing food demand 

(5) Improving fodder for livestock animals 

(6) Conservation of natural resources 

(7) Minimizing environmental pollution 

(8) Reducing dependence on off-farm inputs 

(9) Depending on crop rotation, decreasing insect pests, 

diseases and weed problems 

(10) Increasing community food security. 

 

1.4 Factor effecting Crop Diversification  

(1) Availability and quality of resources including irrigation, 
rainfall and soil fertility. 

(2) Access to technologies such as seed, fertiliser, water, 

marketing, storage and processing. 

(3) Household related factors covering food and fodder self-

sufficiency requirement as well as investment capacity. 

(4) Price and market related factors including output and 

input prices as well as trade policies and other economic 

policies that affect these prices either directly or 

indirectly. 

(5) Institutional and infrastructure related factors covering 

farm size and tenancy arrangements, research, extension 

and marketing systems and government regulatory 
policies. 

 

1.5 Definition of Agricultural Intensification 
Agricultural intensification can be technically defined as an 

increase in agricultural production per unit of inputs (which 

may be labour, land, time, fertilizer, seed, feed or cash). For 

practical purposes, intensification occurs when there is an 

increase in the total volume of agricultural production that 

results from a higher productivity of inputs, or agricultural 

production is maintained while certain inputs are decreased 

(such as by more effective delivery of smaller amounts of 
fertilizer, better targeting of plant or animal protection, and 

mixed or relay cropping on smaller fields).  

 

1.6 Major types of crop intensification 

Agricultural Intensification occur majorly in two form  

(1) Agricultural Intensification when there is a need to 

expand the food supply, for example during periods of 

rapid population growth. 

(2) Agricultural Intensification that makes more efficient use 

of inputs may be more critical when environmental 

problems or social issues are involved. 

 

2. Literature Review 

Many studies are conducted on diversification and 

intensification of cropping system, for the purpose of present 
study we have divided the literature in two major parts that is 

Effect of diversification and intensification on Growth and 

yield parameter and on Economics and Energeics and Effect 

of land configurations on growth and yield. 

 

2.1 Effect of diversification and intensification on 

following heads 

a) Growth and yield parameter 

b) Economics and Energetics 

 

2.2 Effect of land configurations on growth and yield  

2.2.1 Effect of diversification and intensification 

i) Growth and yield parameter 

Maurya and Rathi (2000) [53] found that total dry matter, straw 

and grain yield of wheat were greatest after the additive series 

of Soybean + Pigeonpea, followed by the replacement series 

which was at par with sole soybean. 

Gulzar et al. (2001) [26] reported that intercropping 

significantly reduced plant height of soybean and taller plants 

were observed in sole cropping system. Days to maturity of 

soybean increased in intercropping compared to mono 

cropping. There was no significant effect on the height and 
days to maturity of maize in intercropping and mono cropping 

systems. 

Stoopa et al. (2001) reviewed a system of rice intensification 

(SRI) from Madagascar, they have studied the plant 

physiological and bio-ecological factors associated with 

agronomic practices. Their study showed that increased yields 

of rice in Madagascar are achieved through more productive 

use of the natural resources (land, water, seeds and plant 

nutrients) and of labor, time and space. The intensification 

approach like SRI will be important for small farmers from 

diverse and location-specific production systems who need to 

achieve both higher yields and increased net profits. Other 
major implication of SRI and intensification is that if we do 

some simple but profound adjustments in agronomic 

management practices, we can untapped production potentials 

of rice and other major cereal grain crops, without any extra 

costs to farmers or to the environment. 

Raghuwanshi et al. (2002) [73] conducted an experiment at 

Indore, Madhya Pradesh and concluded that the intercropping 

systems, soybean and sorghum at 1:2 ratio resulted in the 

highest soybean equivalent yield (1982 kgha-1). 

Khan et al. (2005) [40] investigated the feasibility of 

intercropping of chickpea, lentil and rapeseed in wheat under 
rainfed condition. The results showed that plant height, spike 

length, number of grains per spike and grain yield of wheat 

varied significantly among intercropping systems, while the 

effect on 1000-grain weight was non-significant in all cases. 

Plant height, spike length, number of grains per spike and 

grain yield of wheat was higher with chickpea intercropping. 
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The mean values of different proportions showed that the 

highest grain yield of wheat (1687 kg ha-1) was obtained with 

chickpea intercropping. Among different ratios of 

intercropping systems, the chickpea intercropping in 1:1 ratio 

gave the highest grain yield (1721 kg ha-1) of wheat. 

Gill et al. (2009) [23] studied the effect of mixed cropping of 

wheat and chickpea on their growth and nodulation in 

chickpea. When grown in mixture, wheat had an inhibitory 

effect on root proliferation, total biomass and grain yield of 
chickpea. The value of different parameters in mixture being 

one third of that determined when chickpea was grown as a 

sole crop. Contrary to chickpea, biomass yield of wheat 

increased by >100% due to the companion crop. The 

improvement was observed in all the plant components except 

for 100-grain weight that showed a significant decrease; 

harvest index and green-ness of flag leaf was not affected. 

Caviglia et al. (2011) [13] assessed the yield and quality of 

wheat and soybean in relay and sequential double-crops as 

compared with control sole crop in Argentina. The results 

indicated that in comparison to sole-crops, double-cropping 
increased grain yield and glucose equivalent yield by 58 to 

82% and harvest index by 91 to 143%. 

Undie et al. (2012) [91] investigated yield and productivity of 

maize and soybean as sole crops and as additive mixtures 

(100:100) at Akamkpa, Nigeria. It revealed that intercrops 

were 64, 66 and 63 percent in 2007 and 43, 57 and 65 percent 

in 2008, more productive than the sole crops at 2:2, 1:2 and 

1:1 arrangements, respectively. Late season maize and 

soybean may be planted in 2:2 or 1:2 arrangements to take 

advantage of optimum soybean seed yield and 65-100 percent 

of the maize grain yield in the humid Southern Nigeria. 
Bommarco et al. (2012) [11] review ecological intensification, 

there review highlight the importance of ecological 

intensification as environmentally friendly replacement of 

anthropogenic inputs for enhancement of crop productivity. 

Further they suggest for an effective ecological intensification 

we requires to understand the relations between land use at 

different scales and the community composition of ecosystem 

service. They also find critical gap in this area and emphasize 

on need of more multidisciplinary research approaches to 

address critical knowledge gaps in ecological intensification. 

Ijoyah et al. (2013) [34] conducted an experiment atthe 

Research Farm, University of Agriculture, Makurdi, Nigeria 
to evaluate the effect of soybean-maize intercropping on yield 

and system productivity. Results of study showed that 

intercropping soybean and maize gave land equivalent ratio 

(LER) values of 1.40 and 1.29, respectively indicating that 

higher productivity per unit area was achieved by growing the 

two crops together than by growing them separately.  

Mahmoudi et al. (2013) [48] studied the effects of strip 

intercropping on grain yield of maize and soybean. Strip 

intercropping planting patterns included: 2 maize+2 soybean 

rows (2:2), 2 maize+4 soybean rows (2:4), 2 maize+ 6 

soybean rows (2:6), 3 maize+4 soybean rows (3:4), 3 maize+6 
soybean rows (3:6), 4 maize+4 soybean rows (4:4), 4 maize+6 

soybean rows (4:6) and sole cropping of maize and soybean. 

Results indicated that maximum seed yields of soybean (2261 

kg ha-1) and maize (10390 kg ha-1) were obtained in planting 

patterns of 2:6 and 3:4, respectively. The results showed that 

the intercropping treatments have significant effects on maize 

grain yield, mean number ear per plant, number of seed per 

ear and weight of maize. Furthermore, intercropping 

treatments showed significant effects on grain yield, mean No. 

of pods per plant, No. of seeds per pod and seed weight of 

soybean.  

Yogesh et al. (2014) [102] conducted afield experiment at 

University of Agricultural Sciences, Dharwad (Karnataka) and 

found that, among crop and cropping systems, maize 

intercropped with soybean in 2:6 paired row (45/180 cm) 
recorded the least land equivalent ratio (LER) and the highest 

light absorption. Sole maize recorded significantly higher 

yield (70.92 q ha-1) than intercropped maize under varying 

geometry and row proportion. However, it was at par with 

maize intercropped with soybean in 1:1 row proportion 60x20 

cm (70.03 q ha-1). The yield of sole soybean was significantly 

superior (21.80 q ha-1) over other intercropped treatments. 

Highest net return (Rs 57,926 ha-1) and B:C ratio (3.57) were 

obtained with maize intercropped with soybean in 2:6 paired 

row. Similarly, higher LER (1.54), Area time equivalent ratio 

(ATER) (1.32) and maize equivalent yield (94.70 q ha-1) were 
also noticed with Maize+Soybean intercropping in 2:6 paired 

row than other treatments. 

Naresh et al. (2014) [60] conducted a field experiment at 

Meerut, (U.P.) to evaluate that intercropping can increase light 

interception, shading and reduce evaporation rate as compared 

to sole maize. The grain yield and yield attributing characters 

of wheat crop increased significantly under intercropping 

treatments when compared with wheat only. Wheat yield 

significantly increased up to 160 kg N ha-1. However, there 

was no significant increase in yield of maize beyond 120 kg N 

ha-1. Sole maize-wheat rotation showed a decline in soil 
organic carbon by 3.7%, while black gram and cowpea 

intercropping with maize in paired rows (2:2 rowratio) 

followed by wheat had increased contents of per cent organic 

carbon in soil as 0.63 and 0.67, respectively as compared to 

initial values of 0.54%. 

Tawfiq and Ahmad (2014) [86] revealed that intercropping 

systems significantly affected the wheat yield attributing 

characters, biological yield, grain yield, harvest index, LER, 

flag leaf area, chlorophyll and protein content. It was found 

that the cropping system of 1wheat: 2 legumes (Pea and 

chickpea) were more effective on yield attributing characters 

of wheat compared to other systems, whereas the systems of 
sole wheat and broadcast exhibited the lowest effect on most 

characters. 

Mobasser et al. (2014) [55] reported that intercropping of cereal 

with legume crops helped to maintain and improve soil 

fertility, because crops such as cowpea, mung bean, soybean 

and groundnut accumulated from 80 to 350 kg nitrogen ha-1. 

The main advantage of intercropping is the more efficient 

utilization of the available natural resources and the increased 

productivity compared with each sole crop of the mixture.  

Shirvanian et al. (2014) [79] investigated the effect of planting 

date and seed mixing ratio on dry matter distribution in maize 
and soybean. The results showed that the effect of different 

levels of intercropping ratio on dry weight of the plant organs 

and total dry matter was not significant, but the intercropping 

ratio of 25% maize and 75% soybean was determined as the 

superior intercropping ratio. In this ratio, the maize allocated 

the highest total dry weight (14.37 t ha-1) and the highest leaf 
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dry weight (3.51 t ha-1) and corn ear dry weight (6.97 g) to 

itself in intercropping. 

Mandal et al. (2014) [51] found that the grain yield and stover 

yield of maize were significantly higher in case of pure stand 

of maize than either of its intercropping systems with legumes 

while the crop yield was highest in the maize with soybean 

(1:2) intercropping system and it was statistically at par with 

the yield obtained in sole maize. The grain yield of legume 

was highest in maize with groundnut intercropping (1:2) and it 
had highest yield followed by solegroundnut. The maize 

equivalent yield was highest in maize with soybean 

intercropping (1:2) followed by maizewith groundnut (1:2), 

maize with groundnut (2:4) and maize with soybean (2:4) 

intercropping.  

Zhang. Et al. (2015) [103] determine that for enhancing food 

supply without using extra nutrients could be possible by 

maximizing the efficacy of intercropping as a means of 

delivering more crop production per unit of fertilizer applied. 

Their study provide new insights into root/rhizosphere 

interactions with maize/faba bean intercropping in the systems 
as an example with variable supply of P, there study is 

important in developing strategies for rhizosphere 

management through optimizing plant combinations and soil 

nutrient supply to increase crop productivity and nutrient-use 

efficiency. 

Newaj et al. (2016) [61] in their research founded that 

Agroforestry enhance the uptake of CO2 it also reduce its 

emission and has the potential to remove a significant amount 

of CO2 from the atmosphere, further they suggest 

Agroforestry options may provide a means for diversifying 

production systems and increasing the sustainability of 
smallholder farming systems. Thus, diversifying the 

production system to include a significant tree component 

may buffer against climatic variability. 

 

ii) Economics and energetics 

Chaudhary and Safeer (2000) [15] recorded higher grain yields 

of wheat and soybean in relayed pattern as compared with 

those of sole wheat and soybean. There was an increase of Rs 

6370 and Rs 3840 in net income of relayed cropping as 

compared to sole wheat and sole soybean, respectively. The 

benefit cost ratio of wheat soybean relay cropping system was 

higher as compared to sole wheat and soybean. 
Thakur et al. (2000) [88] determined the productivity and 

economics of gram (Cicer arietinum)-based intercropping 

systems in Madhya Pradesh. Safflower and linseed were 

suitable substitutes for gram in terms of gram equivalent yield, 

monetary advantages and benefit: cost ratio. Gram + 

Safflower intercropping at 3:1 and 6:2 rows 30 cm apart 

proved more advantageous than pure stands of either crop 

components and other intercropping systems in terms of gram 

equivalent yield, land equivalent ratio (LER), monetary 

returns and benefit: cost ratio. 

Mandal et al. (2002) [49] studied the energy requirement and 
energy input–output relationship of soybean-based crop 

production systems viz., Soybean (Glycine max (L.) Merr.)-

Wheat (Triticum aestivum L.), Soybean–Mustard (Brassica 

juncea (L.) Czern & Coss) and Soybean–Chickpea (Cicer 

arietinum L.) in central India. The total bioenergy output of 

the crop production systems followed the order: Soybean–

Wheat (131277±29.26 MJ ha−1) ˃ Soybean–Mustard 

(101661±28.91 MJ ha−1) ˃ Soybean–Chickpea (92658±28.87 

MJ ha−1).But this order was reversed for energy-use efficiency 

(EUE). Soybean is the most energy-investment intensive crop. 

Energy intensiveness (MJ Rs−1) was higher in wheat (1.40) 

followed by mustard (1.11), soybean (0.89) and chickpea 

(0.87) and the Soybean–Wheat system (1.13) emerged as the 

most energy-intensive system compared to Soybean–Mustard 

(0.97) and Soybean–Chickpea (0.88).  
Saeed and Imran (2002) [76] studied on wheat-Gram 

intercropping system under different size of wheat strips in 

Pakistan. It was carried out to determine the agro-economic 

relationship of two important crops of Pakistan. The highest 

net income of Rs 10229 ha-1 with benefit-cost ratio of 1.90 

was obtained from wheat grown in 100 cm spaced 4-row 

strips + 3 rows of gram while minimum net return was of Rs 

6679 ha-1 from 10-row strips + 3 rows of gram. 

Rasul and Thapa (2003) [75] examine the sustainability of 

conventional and ecological agricultural on different 

parameters like their environmental soundness, economic 
viability and social acceptability. Their finding reveals that 

ecological agriculture could become an alternative to 

conventional agriculture if market distortions created by 

subsidies were removed, and financial benefits were provided 

to resource-conserving farmers along with necessary support 

through extension, credit, research, and marketing. 

Yadav et al. (2005) [100] conducted an experiment in Uttar 

Pradesh to evaluated the performance of different cropping 

sequences viz., Rice-Wheat-Sesbania (C1), Rice-Mustard-

Sunflower (C2), Rice-Mustard-Green gram (C3), Rice-Maize-

Sesbania (C4), Maize-Potato-Sunflower (C5), Maize-Potato-
Wheat (C6), Maize-Vegetable-Sunflower (C7), Soybean-

Wheat (C8) and Rice-Wheat (C9). During the rainy season, C1 

and C7 recorded the highest grain and straw yield, 

respectively. During the winter and summer, C5 recorded the 

highest grain yield. Rice equivalent yield, total calories and 

land use efficiency were highest in C6, C5 and C1, 

respectively. Net returns and production efficiency were 

highest in C7. 

Hile et al. (2007) [32] studied the intensification and 

diversification in Maize-Wheat, Maize-Groundnut, Maize-

Onion and Maize-Chilli cropping sequences. The Maize-Chilli 

cropping system was found significantly superior, recording 
the highest maize equivalent yield, net monetary returns and 

benefit: cost ratio followed by the Maize-Onion, Maize-Wheat 

and Maize-Groundnut cropping systems. 

Thakur et al. (2009) [89] revealed that the existing Rice-Wheat 

cropping system should be diversified to short duration Rice 

(IET-1410)-Cauliflower-French bean which recorded highest 

rice equivalent yield (REY) of 27.20 t ha−1 year−1, net return 

of Rs. 105085 ha year−1 and production efficiency of 74.52 kg 

ha−1day−1. The REY of short duration Rice (IET-1410)–

Potato-Wheat, medium duration Rice (PC-19) - Potato-

Rajmash and basmati Rice (Basmati370)-Potato-Okra were 
next in order. Maximum energy of 77.70 x 106K calories 

ha−1year−1 was produced in medium duration Rice (PC-19)-

Pea-Maize (cob's), followed by short duration Rice (IET-

1410)-Potato-Wheat and medium duration Rice (PC-19)-

Potato-Rajmash. 

Walia et al. (2010) [94] revealed that Rice-Wheat cropping 
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system proved the most effective in producing highest 

calorific value of 40915 K calories ha-1annum-1 followed by 

Maize-Wheat-Summer Moongbean (39517 K calories ha-1 

annum-1). 

Kumar et al. (2012) [44] found that hybrid Rice-Potato-Green 

gram sequence was found most efficient with respect to 

system profitability (391.6 Rs. ha-1 year-1), monetary returns 

(Rs. 125 x 103 ha-1year-1) and energy production (54.2 x 106 

kcal.). Intensification through inclusion of oilseeds and pulses 
crops increased the energy output and nutrient use efficiency. 

Prasad et al. (2013) conducted a field experiment at Kanke, 

Ranchi to evaluate the production potential, resource use 

efficiency of rice based cropping systems. It was found that 

the maximum net profit (125 x 103 Rs ha-1), benefit cost ratio 

(1.61) and monetary effficency (342.7 Rs ha-1day-1) recorded 

in Rice-Potato-Greengram sequence which were significantly 

superior over other cropping systems. 

Teklewold et al. (2013) [87] has studied Cropping system 

diversification, conservation tillage and modern seed adoption 

in Ethiopia according to them sustainable agricultural 
practices (SAPs) have a significant effect on agricultural 

productivity and food security there result shows that adoption 

of SAPs increases maize income and the highest payoff is 

achieved when SAPs are adopted in combination rather than 

in isolation. Use of nitrogen fertilizer is lower when system 

diversification and conservation tillage is used in combination. 

But conservation tillage increased pesticide application and 

labor demand, perhaps to compensate for reduced tillage, 

although when conservation tillage is jointly used with system 

diversification, it does not have a significant impact on 

pesticide and labor use, lastly this adoption of SAPs package 
has increased women workload. 

Singh and Kumar (2014) [60] conducted a field experiment at 

Dehradun, Uttarakhand. The result revealed that the Rice-

Potato-Greengram cropping system recorded highest net 

returns (Rs 1,61,928 ha-1) followed by Rice-Vegetable Pea-

Vegetable French bean ( Rs 1,58,192 ha-1) and Rice-Potato- 

Vegetable Cowpea cropping systems (Rs 1,52,415 ha-1). The 

highest benefit cost ratio (1.93) was recorded with the Rice-

Vegetable Pea-Vegetable Frenchbean cropping system owing 

to its lower cost of cultivation and higher returns. 

 

iii) Effect of land configurations on growth and yield 
Singh (2000) study environmental consequences of 

agricultural development in Haryana, India his finding reveals 

that Haryana state has made much progress in agricultural 

productivity, but at the cost of land and water degradation. 

Intensive agriculture during the Green Revolution has brought 

significant land and water problems relating to soil 

degradation over exploitation of ground water and soil 

pollution due to the uses of high doses of fertilizers and 

pesticides. He further suggest that conservation of these 

resources is essential for sustainable agricultural. There is a 

need of integrated and sustainable monitoring and 
management of agriculture and forestry. Effective utilization 

of land and water, inventory data for land use planning, 

nutrient management, increased biomass productivity and 

need for diversification, re-enrichment of inherent fertility 

should be a priority of policy maker and farmer. 

Tumbare and Bhoite (2000) [90] conducted an experiment at the 

Khospuri watershed, Maharashtra in India and revealed that 

maximum yield of bajra was observed under broad bed furrow 

(BBF) and ridges and furrow methods. During rabi season 

also significantly higher yield of gram was obtained under 

BBF and ridges and furrow compared to flat sowing, border 

strips, and compartment sowing method. 

Khatri et al. (2002) [41] reported that growth parameters such 

as number of tillers per meter row length, leaf area index, crop 

growth rate and dry matter accumulation, as well as yield 
attributes such as number of grains per earhead, grain yield 

per earhead and test weight were higher with sowing in raised 

beds as compared to flat beds in wheat.  

Nagavallemma et al. (2005) [59] conducted an experiment at 

the ICRISAT, Hyderabad to evaluate the effect of landform 

and soil depth on the performance of soybean-based cropping 

systems. Soybean followed by chickpea grown on broad bed 

furrow (BBF) landform on medium-deep soil produced 

maximum yield as compared to flat land form on medium-

deep soils. 

Kantwa et al. (2006) implemented a field experiment in New 
Delhi, India and reported that broad bed and furrow system of 

planting recorded higher biomass and grain yield of pigeon 

pea (Cajanus cajan), pigeon pea equivalent yield, N and P 

uptake, net returns over flat bed planting. 

Pal and Biswas (2008) [65] conducted an experiment in West 

Bengal, India which revealed that ridge-bed method of 

planting of maize had significant influence on plant height, 

basal girth, dry matter accumulation, crop growth rate and root 

length. Twenty-five days old seedlings when planted on ridge 

method recorded the highest growth characters. 

Patel et al. (2009) [68] studied the effect of irrigation and land 
configuration on growth, yield and quality of chickpea under 

Vertisol of South Gujarat (Navsari). Results revealed that 

irrigating the crop at 0.8 IW/CPE ratio with ridges and furrow 

method of sowing gave significantly higher seed and straw 

yield with better quality of chickpea. 

Rajput et al. (2009) [74] implemented the community-based 

field operational research project in the Vertisols of Madhya 

Pradesh and evaluated that the raised-sunken bed system 

(RSBS) of land treatment was used to enhance in situ 

rainwater conservation and minimize soil erosion and nutrient 

losses. Grain yields of wheat (Triticumaestivum) and 

chickpeas (Cicer arietinum) were higher in this system than in 
the flatbed system (FBS) of planting. Soybean (Glycine max) 

yield increased nearly 100% with the ridge-furrow system 

(RFS) and about 55% in broad-bed and furrow system (BBFS) 

compared with the FBS. 

Paliwal et al. (2011) [66] found that ridge and furrow planting 

of soybean significantly increased yield attributes, yields and 

net return over normal sowing, while the yield and yield 

attributes and net return were recorded higher with broad bed 

furrow planting in wheat. 

Jadhav et al. (2012) [36] studied the effect of mechanization 

with different land configuration on growth and growth 
attributes of soybean. The result showed that, yield 

contributing character viz., number of pods plant-1, seed yield 

weight (g) plant-1, 100 seed weight (g), seed yield (q ha-1), 

straw yield (q ha-1) and harvest index (%) also found higher in 

broad bed furrow followed by ridges and furrow. Treatment of 

broad bed furrow with mechanized culture also improved 
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significantly soil moisture content, consumptive use, relative 

water use and absolute water use. 

Lakpale et al. (2012) [45] implemented an experiment at 

Research Farm, Indira Gandhi Krishi Vishwavidyalaya, 

Raipur and revealed that growth parameters, yield attributes 

and seed yield of soybean were the highest under ridge and 

furrow sowing. Seed yield of soybean was unaffected due to 

different seed rates. The economic returns were maximum 

under ridge and furrow planting. Alternatively, broad-bed 
planting with 4 rows with seed yield of (2,214 kg ha-1) 

offering net returns of Rs 33,520 with B:C ratio of 3.50 should 

be the preferred method over other methods. 

Mandal et al. (2013) [50] conducted field experiments at the 

Research farm at Bhopal to evaluate the land surface 

configuration and crop diversification. Results of experiment 

on Vertisols showed a considerable reduction in run off of 

water and also soil loss from broadbed and furrow (BBF) 

compared to flat-on-grade (FOG) during rainy season and at 

the same time crop productivity was significantly improved in 

BBF. It enhanced yield of soybean (Glycine max (L.) Merr.), 
maize (Zeamays L.), pigeonpea (Cajanus cajan (L.) Millsp.) 

As sole and as well as intercropping and sole chickpea (Cicer 

arietinum L.) by about 12.7-20.0% over FOG. The yield of 

various crops (Soybean, maize and pigeonpea), expressed as 

soybean equivalent yield, was compared and it showed an 

improvement in yield from different intercropping systems on 

BBF. Water use efficiency (WUE) of chickpea was more 

under BBF than FOG.  

 

3. Research gaps identified in the proposed field of 

investigation 
A thorough and extensive review of literature reveals that 

although there is lot of empirical work done on the issue like 

Landrya. Et al (2016) [46], Zhang. Et al (2015) [103], 

Bajracharya. Et al. (2015) [8] world over but these studied are 

very recent, but very few empirical work is found out in India 

like Nagavallemma et al. (2005) [59], Shri et al. (2014) [83] and 

Paliwal et al. (2011) [66] to name a few. Ijoyah et al. (2013) [34] 

and Teklewold et al. (2013) [87] Significant work is done in 

emerging economy like is Africa. We proposed an empirical 

analysis and field experiment in cropping system in India. The 

researches done in India is confined to a single season there is 

a lack of long term experiment taking two of three cropping 
system in India. The major research was focused on rice and 

wheat other cash crop like soyabean, maize and gram are 

needed to be analyzed especially in Madhya Pradesh. The 

review research like Stoopa et al. (2001) reviewed a system of 

rice intensification (SRI) found significant gap in applying 

their study to other part of the world. Similarly Zhang. Et al. 

(2015) [103] and Landrya. Et al. (2016) [46] found a significant 

gap in acceptability and viability of their study in other 

geographical borders. Bommarco et al. (2012) [11] review 

ecological intensification and has find critical gap in this area 

and emphasize on need of more multidisciplinary research 
approaches to address critical knowledge gaps in ecological 

intensification. 

 

4. Conclusion and Suggestion 

The previous researcher proof that crop diversification and 

intensification are proven methods to fight climatic change. 

The topic lacks some of the empirical work, so the authors 

suggest some empirical work on issue. Some more studied are 

needed to be conducted in emerging economy like Africa and 

southern Asia. In country like India where climatic condition 

are very diverse and the sight change in climate can affect the 

overall cropping system of the region, it is suggested that the 

policy maker and industry should consider crop diversification 

and intensification to fight climate change also these method 

will be very important for small and marginal farmer who 
depends on small land and one crop for their living. 
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