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Abstract: Tree in agroecosystems present in various combinations and they may support variety 
of biological diversity in the ecosystem. More the diversity results various set of competition 
creating varieties of products developed due to the interaction dynamics and resulting the current 
quality of soil physico-chemical status. A field survey was conducted during 2021-22 in Pchore, 
Karera, Khaniyadhana, Badarwas, Kolaras, Shivpuri, Pohari and Narwar Blocks of Shivpuri 
District (Madhya Pradesh) to know the agroforestry systems adopted by the farmers, tree density, 
growing pattern (CAI based). Bund plantations, Scattered trees, Block plantations, 
Agrihortisilviculture, Home gardens and Silvipasture system are adopted by farmers. And out of 
these agroforestry systems on the basis of growing pattern (CAI based) of tree  medium 
growing tree species are abundantly found on the farmer’s field. While the composition of species 
in per cent varies from 4.09 to 23.57 in major top five tree species are recorded. Acacia nilotica 
founds most preferred tree species by the farmers in various types of agroforestry systems in whole 
8 Blocks of Shivpuri District and followed by Leucaena leucocephala, Ziziphus mauritiana, 
Prosopis juliflora, Azadirachta indica etc. 
Keywords: Carbon sink, Global climate change, Agroforestry systems, Tree contribution, Species 
composition.     
Introduction:  
Global climate change caused by rising levels of carbon dioxide (CO2) and other greenhouse gases 
is recognized as a serious environmental issue of the twenty one century. The role of land use 
systems in stabilizing the CO2 sink potential has attracted considerable scientific attention in the 
recent past. Climate change has increasingly gained momentum as a major threat against the 
survival of the biotic Community Removing atmospheric carbon (C) and its storage in the 
terrestrial biosphere is a vital for compensating the emission of green house gases. Agroforestry is 
an alternative land-use system that has important relationships with the farm community to add 
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fuel, fodder, fruit, fiber and organic fertilizer on one side and hold plenty of carbon on the other.  
Now the researchers and planners are taking interest to increase the carbon storage capacity of 
terrestrial vegetation through land-use practices. Agroforestry system (AFS) has today become an 
established approach to integrated land management, not only for climate change mitigation. The 
carbon storage capacity in agroforestry varies across the species and geography. Further the 
amount of carbon in any agroforestry system depends upon the structure and function of different 
components within the system put into practice. At present measuring of carbon stock is being 
initiated by various scientist at experiment level but carbon stock available in agroforestry at 
country or state level is not well documented. Agroforestry systems can be better climate change 
mitigation option than ocean, and other terrestrial options, due to secondary environmental benefits 
such as food security and the right to live in a secure environment, increasing farm income, 
restoring and conserving biodiversity above ground and underground, conservation watershed 
hydrology and soil conservation (Yadava et al., 2010). Singh and Pandey (2011) describe 
agroforestry for carbon sequestration is attractive because: (i) it absorbs carbon from plants and 
soils depending on the previously converted soil C, (ii) excessive use of land for agricultural 
production reduces the need for cutting and - heating or flexible farming, (iii) wood products 
produced under -agroforestry operates instead of the same products harvested illegally from the 
natural forest, (iv) to the extent that agroforestry increases farmer's incomes, it reduces incentive 
for further growth in the natural forest to increase income, and ultimately, (v) agroforestry 
processes may have two diminishing benefits as fodder species with a higher nutritional value can 
help strengthen methane-producing animals while also being able to absorb carbon. Agroforestry 
improves CO2 absorption or reduces its emissions and has the potential to release large amounts 
of CO2 into the atmosphere when trees are harvested, accompanied by re-planting of the same area 
and / or other environment, and carbon dioxide is decomposed (Ram Newaj et al., 2020). The use 
of such wood. Many researchers have proven that the agroforestry system promises a land use 
system to expand above the ground and soil C stock to mitigate greenhouse gas emissions (Sathey 
and Revindranath, 1998;  Verchot et al., 2006 and Yadava et al., 2010).  The C-intake potential of 
the tropical agroforestry in a recent study was estimated to be between 12 and 228 Mg ha-1 at an 
average rate of 95 Mg ha-1 (Pandey, 2007). Therefore based on the global estimate of the 
appropriate agroforestry (585-1215 x 106 ha), 1.1-1.2 Pg C can be stored in the global ecosystem 
for the next 50 years (Albrecht and Kandji, 2003). 
Material and methods:  
Study Area Map 
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The Shivpuri district comes under Gird agro-climatic region of Madhya Pradesh situated at 24.6-
25.60 Latitude, 77.0-78.40 Longitude and at 521.5m mean sea level. Geographical area is 10066 
km2 and forest cover 25.23 %. The district is bounded on the North by Morena, Gwalior and Datia 
districts, on the East by Jhansi district of U.P, on the West by Kota district of Rajasthan and on the 
South by Guna district. The district headquarter Shivpuri is located on NH-3 (Agra-Bombay 
National Highway) at a 113 Km from Gwalior and 98 Km from Guna. A field experiment 
was conducted during 2019-20 and 2020-21 to estimate carbon sequestration potential of 
agroforestry system existing on farmer’s field in 8 blocks of Shivpuri district. The techniques used 
for conducting field survey, numeration of tree species, measuring growth of trees, is briefly 
described in this study. 
 The common tree species found in the district are Khair, Kardhai, Dhow, Salaj, Tendu, 
Palas, Mahua, Karch, Karey, Saja, Koha, Jamun, Saj, Dhaman, Kaim, Semal, Tinach and Amaltas. 
The normal height of a tree is about 15 feet to 20 feet and the girth is 40 cm to 50 cm. Wild life 
has been steadily declining in the district due to indiscriminate hunting and cutting of forests. In 
ancient times the forests were thick with a good number of animals. The district has a national 
park where a good number and variety of animals can be seen. 
 The soil of Shivpuri characterized as alluvium, deep medium black soil (partly) and 
Laterite and mixed red and black soil. 
 A field survey of Shivpuri district was done to know the agroforestry practices adopted by 
the farmers, tree density, tree species existing on the farmers field, tree growth etc. for which, 
whole blocks was selected of Shivpuri district and after selection of  blocks, number of villages 
was identified to conduct the survey. Since, each block is having large number of villages and  it 
was not possible to cover each and every village, a sample of 20 percentage villages from per block 
was selected after randomization for the field survey in such a way that they truly represent the 
whole block to which they belong. The survey was conducted on the basis of transect walk in the 
village. The village head, local farmers and village youth were associated in the transect walk to 
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have a clear picture of the village. The sampling on farm lands involves enumeration of all trees 
on farmlands, farm bunds, culturable wastelands etc. All trees more than 1.5 m tall or more than 5 
cm dbh were enumerated. The number and length of transect will be decided according to area of 
a particular village. Generally 1000m transect line with 10 m x 10m quadrate at every 100m will 
set out to record tree species, number of trees in per unit area (tree density), diameter at breast 
height (dbh), soil type, crops etc. in this way data will be generated on the number of tree species, 
tree density and dbh of tree of a particular village. The data was obtained for the number of trees 
for each tree species and the diameter at breast height (dbh) for each tree. In this way, the data was 
generated for different tree species and their intensity for a particular village. The number of trees 
per hectare was calculated per village. This was multiplied with the total number of villages per 
block and thus calculated for all the blocks of a particular district (Ram Newaj et al., 2017). 
Results and discussion: 
A field survey was conducted in selected villages of whole eight blocks of Shivpuri districts to 
know the tree species existing on farmer’s field either in field or on field bunds. The major tree 
species existing on field bunds in shivpuri districts are Eucalyptus tereticornis, Acacia nilotica, 
Prosopis juliflora, Tectona grandis, Azadirachta indica, Ziziphus mauritiana, Gmelina arborea, 
Madhuca indica, Dalbergia sissoo.  Similarly the scattered tree species in farmer’s field are more 
or less same but in case of block plantation, silvipastoral system, homegarden the tree are different 
from bund plantation and scattered trees (Table1.1). It indicates the Bund plantation and Scattered 
trees agroforestry system s are wildly adopted by farmers of Shivpuri because both of these 
systems are provide access to grow arable crops with very less shading affects followed by 
agrihortisilviculture systems. While the farmers having the livestock they preferred to adopt 
silvipasture system because of availability of green fodder around the year. Block plantations 
adopted by those are required to earn money at a definite time of internal through sale of valuable 
timbers. 
The trees species exist on farmer’s field in whole eight blocks of Shivpuri district are categories 
in slow, medium and fast growing based on annual growth increment in diameter at breast height. 
In these three growing categories medium growing tree spacies are found abundantly in whole 
eight blocks of Shivpuri district than slowing growing tree species followed by fast growing tree 
species. It indicates that requirement of farmer’s of Shivpuri  district are most preferred to adopt 
medium  growing tree species for fodder,fiber,gum,fuelwood,timber etc. 
It indicates that the medium growing tree species population and dominance on farmer’s field 
varied in different blocks even in same district it depends upon soil type,topography,rainfall, 
farmer’s requirement, socially adoptability etc. 
The tree density recorded in different blocks presented in (Table 1.3) revealed that tree density 
varied from 7.88 to 18.79 tree ha-1. It indicates that tree population varied in different blocks in 
same district. The trees existing on farmer’s field categories in slow, medium and fast growing 
trees based on annual growth increment in diameter at breast height. On this basis, tree density of 
medium growing trees is more followed by fast growing trees. The slow growing trees are very 
less and it varied from 0.16 to 0.38 trees ha-1. While the composition of species in percent varies 
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from 4.09 to 23.57 in major top five tree species are recorded Acacia nilotica  founds most 
preferred tree species by the farmers in various types of agroforestry systems in whole 8 blocks of 
Shivpuri district and followed by Leucaena leucocephala, Ziziphus mauritiana, Prosopis juliflora, 
Azadirachta indica. 
Table-1.1: Different Agroforestry practices used by farmers in Shivpuri district of Madhya 
Pradesh. 

S. 
No. 

Agroforestry 
Systems 

Tree component 
Crop component 

Kharif Rabi 
1. Bund 

plantation  
Tectona grandis, 
Gmelina arborea 
Eucalyptus 
tereticornis,  
Acacia nilotica, 
Prosopis juliflora, 
Azadirachta indica, 
Ziziphus mauritiana, 
,Madhuca indica,  
Dalbergia sissoo 
etc. 

Glycine max, 
 Arachis hypogaea, 
 Sorghum bicolor,  
Oryza sativa,  
Pennisetum glaucum, 
 Cajanus cajan, 
 Vigna radiata,  
Vigna mungo 

Triticum 
aestivum, Cicer 
arietinum, 
Brassica spp.,  
Pisum sativum 

2. Scattered trees  Acacia nilotica, 
Azadirachta indica, 
ziziphus mauritiana, 
Dalbergia sissoo, 
Madhuca indica, 
Mangifera indica, 
Acacia leococephola 
etc. 

Sorghum bicolor, 
 Pennisetum glaucum, 
 Cajanus cajan,  
Vigna radiata,  
Vigna mungo, 
Zea mays 

Pisum sativum, 
 Triticum 
aestivum, Cicer 
arietinum, 
Brassica spp.,  

3. Block 
plantation 

Tectona grandis, 
Eucalyptus 
tereticornis, 
Dalbergia sissoo, 
Leucaena 
leucocephala 

  

4. Agrihortisilvic
ulture 

Phyllanthus emblica, 
Aegle marmelos, 
Psidium guajava, 
Syzygium cumini, 
Ziziphus mauritiana 
etc. 

Sorghum bicolor,  
Pennisetum glaucum, 
Cajanus cajan,  
Vigna radiata,  
Vigna mungo 

Triticum 
aestivum, Cicer 
arietinum, 
Brassica spp., 
Pisum sativum 
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5. Home-gardens Psidium guajava, 
Phyllanthus emblica, 
Aegle marmelos, 
Syzygium cumini, 
Ziziphus mauritiana, 
Citrus spp, Punica 
granatum, Carissa 
carandas  etc. 

Lagenaria siceraria, Lablab purureus, 
Momordica charantia, Luffa acutangula, 
Abelmoschus esculentus, Capsicum 
frutescens etc. 

6. Silvipasture Acacia nilotica, 
Prosopis juliflora, 
Azadirachta indica, 
Ziziphus mauritiana, 
Ailanthus excelsa, 
ficus spp., Leucaena 
leucocephala etc.  

Napier grass, 
Pannisetum glaucum, 
Sorghum bicolour, 
Pennisetum purpureum etc. 

Avena sativa, 
Trifolium 
alexandrinu
m, 
 

 
Table-1.2: Slow, medium and fast growing trees species existing on farmer’s field in 

Shivpuri district of Madhya Pradesh. 

Slow growing tree species 
Medium growing tree 

species 
Fast growing tree species 

 Phoenix dactylifera, 
 Ziziphus mauritiana, 
 Madhuca longifolia, 
 Pithecellobium dulce, 
 Ficus benghalensis, 
 Tectona grandis, 
 Acacia catechu, 
 Ficus religiosa,  
 etc. 
 
 

 Azadirachta indica, 
 Acacia nilotica , 
 Anogeissus latifolia, 
 Dipterocarpus Turbinatus, 
 Prosopis juliflora , 
 Terminalia arjuna, 
 Cassia fistula , 
 Artocarpus heterophyllus, 
 Bombax ceiba , 
 Phoenix dactylifera, 
 Delonix regia, 
 Mitragyna parvifolia, 
 Psidium guajava , 
 Emblica officinalis , 
 Melia azedarach , 
 Ficus virens , 
 Albizia odoratissima , 
 Feronia elephantum , 
 Bauhinia variegate ,  
 Mangifera indica, 
 Dalbergia sissoo, 
 Butea monosperma, 

 Ailanthus excels, 
 Eucalyptus tereticornis, 
 Moringa oleifera, 
 Albizia procera, 
 Leucaena leucocephala, 
 Jatropha curcas,  
 etc. 
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 Vachellia leucophloea, 
 Holoptelea integrifolia  
 Derris indica , 
 Syzygium cumini ,  
 etc. 

  
Table-1.3: Tree species dominance in total tree species of Shivpuri district blocks. 

Dominant 
trees 

Block 
Pichor

e 

Block  
Karera 

Block 
Khaniy
adhana 

Block 
Badar
was 

Block 
Kolara
s 

Block 
Shivpu
ri 

Block 
Pohari 

Block 
Narwa
r 

(Contri
bution 
in per 
cent) 

(Contri
bution 
in per 
cent) 

(Contrib
ution in 
per cent) 

(Contri
bution 
in per 
cent) 

(Contri
bution 
in per 
cent) 

(Contri
bution 
in per 
cent) 

(Contri
bution 
in per 
cent) 

(Contri
bution 
in per 
cent) 

Acacia 
catechu    

0.78  1.04 0.95 1.17 1.02 1.03 0.82 

Acacia 
leucophloea  

- 1.74 - - - - - - 

Acacia 
nilotica  

12.97 13.00 12.72 12.47 11.80 10.19 19.67 23.57 

Aegle 
marmelos  

  0.07 0.08 0.09 0.04 0.04 0.17 

Ailanthus 
excels   

0.13  0.27 0.44 0.41 0.16 0.15 0.16 

Albizia 
odoratissima   

0.02  0.01 0.34 0.17 0.03 0.01 - 

Albizia 
procera   

0.16  0.44 0.63 0.40 0.12 0.11 0.24 

Anogeissus 
latifolia  

1.93  2.15 3.13 2.23 2.36 4.00 2.78 

Anogeissus 
pendula  

4.10 1.55 3.76 4.62 4.35 5.47 8.73 4.09 

Anthocephal
us kadamba 

    0.01 - - - 

Artocarpus 
heterophyllu
s  

0.02  0.28 0.12 0.70 - - 0.12 

Azadirachta 
indica  

4.84 22.00 6.40 5.30 6.60 4.72 6.23 3.50 

Bauhinia 
variegate  

  0.02 0.03 0.06 0.01 - - 

Bombax 
ceiba   

0.12  0.40 0.41 3.34 0.15 0.05 0.07 

Butea 
monosperma  

6.17 1.38 4.70 5.40 2.54 4.24 3.79 1.99 
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Cassia 
fistula  

0.01  0.07 0.01 0.05 0.01 - - 

Dalbergia 
sissoo  

4.15 2.00 2.55 3.07 3.66 5.13 3.14 5.42 

Delonix 
regia  

0.03  0.04 0.36 0.31 0.04 - 0.07 

Derris indica  4.59  4.36 3.81 4.45 5.13 3.49 4.40 
Dipterocarp
us 
Turbinatus  

0.58  0.73 1.68 1.94 1.48 1.32 3.25 

Emblica 
officinalis   

0.58  1.46 2.41 2.03 0.78 0.39 1.31 

Eucalyptus t
ereticornis  

0.55 1.41 0.96 1.39 0.87 0.49 0.57 0.55 

Feronia 
elephantum    

  0.11 0.05 0.04 0.03 0.01 0.05 

Ficus 
benghalensis  

0.03  0.02 0.02 0.04 0.02 0.02 0.02 

Ficus 
religiosa   

0.04  0.07 0.02 0.05 0.10 0.07 0.12 

Ficus virens  0.04  0.05 0.31 0.18 0.06 0.04 0.01 
 Holoptelea 
integrifolia  

4.38 23.00 3.04 3.65 3.91 3.64 2.93 2.96 

Jatropha 
curcas  

0.09  0.10 0.15 0.34 - - - 

Leucaena 
leucocephala  

16.81 10.00 15.77 8.37 11.62 14.62 11.40 13.49 

Madhuca 
longifolia  

3.93 4.00 4.00 3.10 4.03 3.73 3.94 3.39 

Mangifera 
indica   

4.04 1.84 4.59 3.17 3.35 2.83 2.54 2.82 

Melia 
azedarach  

0.31  0.79 2.08 3.18 1.87 2.27 1.56 

Mitragyna 
parvifolia  

1.96  1.59 3.21 2.28 0.97 2.44 1.61 

Moringa 
oleifera   

0.50  0.75 0.66 0.55 0.98 0.74 0.83 

Phoenix 
dactylifera   

0.08  0.01 0.34 0.25 0.09 0.13 0.03 

Pithecellobiu
m dulce  

3.85  3.76 4.32 4.37 6.72 4.30 4.76 

Prosopis 
juliflora, 

3.63  5.67 3.44 1.09 1.71 1.83 0.76 

Psidium 
guajava   

0.80  1.42 1.66 1.96 2.91 0.25 0.92 
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Syzygium 
cumini  

3.73  2.94 2.79 2.80 3.20 3.06 2.68 

Tectona 
grandis   

1.09  1.52 0.79 0.93 1.04 0.55 0.84 

Terminalia 
arjuna  

2.81  2.19 2.45 2.50 4.29 0.73 4.15 

Termindus 
indica  

0.02  0.06 0.09 0.06 0.04 0.04 0.01 

Vachellia 
leucophloea  

3.14  3.03 3.02 2.62 3.13 3.23 3.40 

Ziziphus 
mauritiana  

6.80 5.00 6.09 9.68 6.67 6.94 6.69 3.06 

 
Conclusion: The major tree species existing on field bunds in shivpuri districts are Eucalyptus 
tereticornis, Acacia nilotica, Prosopis juliflora, Tectona grandis, Azadirachta indica, Ziziphus 
mauritiana, Gmelina arborea, Madhuca indica, Dalbergia sissoo. The contribution of these tree 
species varied from 4.09 to 23.57 per cent in total tree population in most top five tree species. 
The tree density recorded in different block (Karera, Pichore, Khaniyadhana, Badarwas, Kolaras, 
Shivpuri, Pohari, Narwar) varied from 7.88 to 18.79 trees ha-1. Tree population varied in different 
block in the same district. 
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