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INTRODUCTION 

• Arid and semi-arid regions are associated with less vegetation, 

high rate of deforestation and land degradation 

• Land productivity in arid region is very low due to poor fertility 

and low water holding capacity of soils 

• Forage based  silivipastoral system could be a promising  and 

sustainable technology as trees and grass in the system 

prevent soil erosion, conserve soil moisture  and add organic 

matter to soil 

• Silivipastoral system with different trees viz.,  Hardwickia 

binata, Ailanthus excelsa and Colophospermum mopane in 

association with Cenchrus ciliaris grass was established to 

evaluated the carbon sequestration production potential and 

suitability in arid region. 

 

MATERIAL AND METHODS 

• The experimental site is located at CAZRI in the Jodhpur district 

(26°14’53”N 72°59’34”E) of Rajasthan, India 

• The trial was laid out in a randomized block design with three 

replications.  

• The total area of the trial was 1.5 ha. The different trees include 

Mopane, Hardwickia, and Ailanthus. Cenchrus ciliaris was sown 

in the tree alleys. Grass was harvested at different stages. 

Subsequently, grass yield was estimated by harvesting random 

1m2 quadrats and determining oven dry (65 °C) biomass 

• Soil was sampled manually at a depth of (0–15 cm) in alley 

between tree and grasses 

• Carbon stock refers to the amount of carbon stored in the forest 

ecosystem, mainly in living biomass and soil. The total AGB 

obtained is converted to carbon stock using carbon conversion 

factor of 0.47.  

RESULT AND DISCUSSION 

• The maximum plant height was recorded under H. binata (522.2 

cm) whereas least was recorded under C. mopane (402.2 cm). 

The highest canopy area was found in C. mopane (17.2 m2), 

whereas least canopy area was recorded in H. binata (3.8 m2) 
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• Highest DBH was recorded in C. mopane (19.5 cm) and least 

was recorded in H. binata (10.9 cm). Specific gravity of C. 

mopane (0.689 g cm-3) was highest whereas it was lowest in A. 

excelsa (0.365 g cm-3 

• The AGB of C. mopane (13511.0 kg ha-1) was highest among 

the tree species whereas lowest in A. excelsa (2595.2 Kg ha-1). 

Root biomass of C. mopane (3512.9 kg ha-1) was maximum 

whereas least was recorded in A. excelsa (674.8 kg ha-1) which 

is at par with H. binata (745.2 kg ha-1) 

• The highest amount of carbon was sequestered by C. mopane 

tree (8511.9 kg ha-1) and least by A. excelsa (1635.0 kg ha-1) 

which is quite comparable to H. binata (1806.5 kg ha-1) 

• It might be because of the better grass growth under H. binata 

and A. excelsa system. Soil C sequestrartion was found 

highest (3820 kg ha-1) in case of A. excelsa based plantation, 

whereas soil C sequestration was least in C. mopane.  

• Carbon sequestered through the root biomass of grasses were 

higher in H. binata (648.0 kg ha-1) and A. excelsa (589.0 kg ha-1) 

as compared to C. mopane system. It might be because of the 

better grass growth under H. binata and A. excelsa system 

 

CONCLUSION 

• In the Arid Regions of Rajasthan( India), the adoption of 

silvipasture appears to be a sustainable land use management 

practice that preserves and increases soil C pools 

• We can expect significant gains in SOC in the future resulting 

from remaining H. binata, C. mopane, A. excelsa stumps and 

coarse roots decomposition 

• The aboveground and belowground C pools ratio show the 

preponderance of C pools belowground 

• Besides the higher stem density in the plantation, the 

synergistic effect resulting from the combination of trees and 

pasture led to more C being sequestered in the silvipasture soil 

• Thus these silvopastoral systems allow the farmer to obtain 

multiple products from the same area of land; timber, fodder, 

and grazing along with increasing carbon sequestration. 

 

ICAR- Central Arid Zone Research Institute, Jodhpur Rajasthan 342 003 INDIA  

Corresponding Author E-mail: mavjipatidar@gmail.com   


