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______________________________________________________________________________________ 
Abstract—The present research study was aimed to investigate to study the regeneration status of tree 
species and survival of naturally emerged seedlings in Shergarh wildlife sanctuary of Rajasthan, 
India. A total of 22 tree species were recorded from the study area. Regeneration status of seedlings 
were studied by transect method in all the studied blocks. Seedling Shannon-Weiner diversity index 
(H’) ranged from 1.51 to 1.91 ind per hec. Seedlings Simpson concentration of dominance (Cd) was 
ranged between 0.157 to 0.281 and Sampling’s Cd was 0.186 to 0.380. Species Richness (SR) of 
seedling ranged between 8 (Tikli) ti 15 (Amlawda) whereas SR of sapling was 8 (Chhota Dungar) to 
17 (Amlawda). Menheink Index of Species richness of seedlings was ranged between 1.08 (Chhota 
Dungar) to 2.01 (Amlawda) wheras it was 0.42 (Chhota dungar) to 0.82 in Tikli for saplings. Climatic 
changes and anthropogenic disturbances are responsible for the high mortality of some tree species. 
 
Index Terms—Regeneration status, seedlings, saplings, anthropogenic pressure, Sanctuary. 
______________________________________________________________________________________ 

I.​ Introduction 
A crucial step for a species to survive in a community under a variety of environmental 

circumstances is regeneration. Regeneration is essential because it preserves the intended species 
composition and stocking following a variety of disturbances, making it an essential component of forest 
management (Khumbongmayum et al. 2005). The future composition of forests within a stand in area and 
time is frequently depicted by the potential regeneration status of tree species (Henle et al. 2004). Any 
species' ability to regenerate is limited to a specific set of habitat conditions, and the degree of those 
conditions is a key factor of its geographical range (Grubb 1977). The ability of a tree species' seedlings and 
saplings to endure and develop is essential to its successful regeneration (Good & Good 1972). Perhaps the 
most crucial stage in ensuring the long-term viability of forests is successful regeneration (Saikia & Khan 
2013). A population's reproductive state and future trajectory are determined by the ratio of different age 
groups within it (Odum 1971). 
The demographic composition defined by the presence of   sufficient number of seedlings, saplings, and 
young trees exhibits satisfactory regeneration behavior; a forest with insufficient seedlings and saplings of 
tree species exhibits poor regeneration; and a forest with no seedlings or saplings of tree species exhibits no 
regeneration at all (Saxena & Singh 1984). The biotic and abiotic elements of the forest ecosystem interact 
to influence tree species' regeneration as well as the survival and growth of their seedlings (Khan et al. 
1986). Low and unpredictable seed availability and establishment frequently limit the recruitment of tree 
seedlings. Inadequate microsites and other factors that impact early seedling growth and death are another 
limitation (Clark et al. 1999). Seasonal variations in the microenvironment have an impact on the growth 
stages of trees, such as seedlings, saplings, coppices, and young trees that preserve the population structure 
(Rahman et al. 2011). 
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The need to comprehend forest regeneration arises from growing interest in forest development and 
management procedure that guarantees the preservation of the ecosystem's stability and community 
structure. Both ecologists and forest managers must comprehend the mechanisms influencing the 
regeneration of forest species (Slik et al. 2003). In SWLS and its surrounding areas, the current study was 
conducted to examine the regeneration status of tree species and the survival of their naturally emerged 
seedlings. This study could shed some light on how the woods in this region of Rajasthan will develop in 
the future. 

II.​ Materials and Methods 
Study area 

The study area lies in Shergarh Wildlife Sanctuary, head quarter at Badora, Tehsil Atru in Baran 
Disctrict of Rajasthan. It lies between 24°35´ & 24°45´ North latitude and 70°27´ & 70°35´ East longitude. 
Shergarh was declared as a sanctuary by Govt. of Rajasthan notification no. P 11(35) Raj Group-8/83 dated 
30 July, 1983. Further modified notification was issued vide State Government Number F 11 (10) Forest/92 
Jaipur dated 25 May 1992. It contains 5 forest blocks comprising an area of 98.806 sq km, which are 
Barapati (16.02 sq km), Chotta Dungar (24.38 sq km), Bada Dunger (29.49 sq km), Naharia (25.96 sq km) 
and Teekly (2.94 sq km). Teekly is the smallest block whereas Bada Dungar is the largest one.  

 

 
Fig-1: Map of Sanctuary area 

The Northern and Western boundaries of the area are defined by village territories of Surpa and Ancholi 
(Map). Towards the South and East, the sanctuary is bordered by the Parvan River, which serves as a natural 
boundary along several stretches.  
 
The climate of this area is sub-tropical & dry characterized by three distinct seasons. The rainy season often 
begins in mid-June and lasts into September. Also in January or February, there may be one or two winter 
showers. The rainfall pattern in the region is largely governed by the monsoon rains, which account for 
about 60-80% of the total annual rainfall. There are pre-monsoon rains in May and June. 730 mm of rain 
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falls on average. The minimum temperature is 80C while the maximum temperature during summer is 450C. 
Humidity in the air generally remains low except in the rainy season when it ranges between 60- 80 percent. 
The forests of Shergarh sanctuary fall under Northern Tropical Dry Deciduous Mixed Forest as per 
Champion and Seth’s classification. 
 
Methodology 
 
Analysis of Vegetation 

Random sampling plots/quadrates were placed for the analysis of woody species as per Mishra 
(1968). Ten 10 m × 10 m quadrats were utilized to analyze trees (≥ 30 cm dbh), and two 5 m × 5 m plots 
were nested inside each quadrat to count shrubs. ​
The five forest blocks for woody vegetation was examined using established techniques for species richness, 
density, variety, and total basal cover (Curtis & McLntosh 1950; Phillips 1959).  Tree species diversity was 
calculated by usig the Shannon-Wiener Index (Shannon and Weaver 1963). Species richness indices were 
calculated by using standard methods of Margalef (1958) and Menheink (1964). Species richness was 
calculated by a count of total number of species in particular forest block. Concentration of dominance was 
calculated by Simpson (1949) method.  
 
Population structure 

The population structure and survival of spontaneously emerging seedlings of every tree species 
documented in each forest were examined using  the Khan et al. (1986) quadrat technique.  
Twenty 10X10-meter quadrats were created in each of the chosen forest blocks. ​
Species were identified, and the density of all seedlings (less than 20 cm in height), saplings (less than 30 
cm in collar circumference and more than 20 cm in height), and trees (less than 30 cm in dbh) was 
calculated. The population size of seedlings and saplings was used to measure the species' regeneration 
status (Khan et al. 1987). 

1.​ Strong regeneration if seedlings > saplings > adults;  
2.​ Acceptable/fair regeneration if seedlings > or < ​

saplings ≤ adults;  
3.​ Inadequate or poor regeneration if the species only endures the sapling stage without producing any 

seedlings (saplings may be <, >, or = adults).  
4.​ If a species exclusively exists in mature form, there will be no regeneration.  
5.​ Fresh or new regeneration in cases where the species only contains seedlings or saplings and no 

adults. 
The chosen seedlings showed no signs of damage or injury and had consistent growth. 

III.​ Results 
 
Tree Community composition 

The studied forest of Shergarh Wildlife Sanctuary  is composed of Northern Tropical Dry Deciduous 
Mixed Forest which is of vital importance to the local people and for the wildlife inhabiting in and around 
the SWLS. But this forest area is under the high anthropogenic pressure due to excessive extraction of forest 
resources (Table-1). The forest blocks showed differences in terms of some important structural attributes of 
forest like density, diversity, species richness etc (Table-2).  

 
 
 
 
 
 
 
 

 
120660           International Innovations & Scholarly Trends Journal (IISTJ) | www.iistj.org 839 

 

 



Volume 2, Issue 6, June 2026 ​ ​ https://doi.org/10.5281/zenodo.20488445 ​ ​ ​ ISSN : 3139-1478 

Table-1: Vegetation and disturbance factors in study area 
Forest Block Main Vegetation Anthropogenic 

disturbances 
Barapati Diospyros melanoxylon, Anogeissus 

pendula, Butea monosperma, Cassia 
fistula, Terminalia bellirica 

HTL, HG, LSC 

Chhota Dungar Anogeissus pendula, Diospyros 
melanoxylon, Butea monosperma, 
Holarrhena antidysenterica, Mitragyna 
parvifolia  

LG, LTL. HSC 

Tikli Anogeissus pendula, Diospyros 
melanoxylon, Carissa congesta, Lannea 
coromandelica 

HG, CNTFP 

Amlawda Anogeissus pendula, Diospyros 
melanoxylon, Holarrhena antidysenterica, 
Mitragyna parvifolia  

HG, LSC, HTL, CNTFP 

Bada Dungar Anogeissus pendula, Diospyros 
melanoxylon, Cassia fistula, Butea 
monosperma  

LSC, HTL, CNTFP 

 
LTP= Low tree lopping, LG= Low Grazing, HTL= Heavy tree lopping, HG= Heavy grazing, LSC= Low 
Ste cutting, HST= Heavy ste cutting, CNTFP= Collection of non-timber forest products. 
 

Table-2: Structural ecological attributes of studied 5 forest blocks of SWLS 
 

Forest 
Block 

Total 
tree 
individ
uals 

Species 
Richne
ss (S) 

Marga
lef 
Richne
ss 

Shann
on 
Index 
(H’) 

Domina
nce 
(Simpso
n’s 
Index) 

Density 
comparisi
on 

Mean 
Frequen
cy 

IVI 

Barapati 542 13 1.91 1.91 0.203 54.2 73.8 44.05 
Chotta 
Dungar 

259 13 2.16 1.76 0.247 25.9 45.4 55.08 

Tikli 227 15 2.58 1.79 0.251 22.7 38.0 63.35 
Amlawda 1113 17 2.31 1.72 0.236 111.3 58.8 48.63 
Bada 
Dungar 

677 16 2.31 1.55 0.320 67.7 36.3 68.97 

 
Species richness is highest in Amlawda (17) which represents that Amlawda has the highest floristic 
heterogeneity, followed by Bada Dungar (16), Tikli (15), chotta dungar (13) and Barapati (13). Bada Dungar 
and Amlawda shows similar kind of Margalef richness. According to the diversity order Barapati (1.91) has 
the most balanced species distribution and Bada Dungar has the lowest one (1.55). Lower values of 
Simpson’s index indicate greater evenness. Bada Dungar is most strongly dominated by a few species. 
Amlawda exhibits exceptionally dense woody vegetation (111.3) and Tikli has lowest (22.7). Barapati 
shows the most uniform species occupancy. 
 
The five forest blocks exhibit marked variation in phytosociological structure and regeneration dynamics. 
Amlawda represents a highly productive and regenerating dry deciduous stand characterized by high stem 
density and strong recruitment. Barapati exhibits the highest ecological stability, with maximum Shannon 
diversity and lowest dominance, indicating a mature and structurally balanced community. Tikli supports 
high species richness but poor seedling recruitment, suggesting recent regeneration limitations. Bada 
Dungar shows strong dominance by a few woody species and an adult-biased population structure, 
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indicative of potential future recruitment constraints. Overall, the vegetation composition across these 
blocks is largely influenced by Kala Dhonk, Tendu, Palash, and associated dry deciduous associates, 
reflecting typical tropical dry deciduous forest assemblages of southeastern Rajasthan. 
 
Across all five forest blocks, Anogeissus pendula consistently exhibits the highest density, frequency, and 
IVI, confirming its role as the principal ecological dominator of these dry deciduous forests. Diospyros 
melanoxylon represents the second most important associate species in all blocks. Amlawda supports the 
highest absolute density and structural complexity, whereas Bada Dungar shows the strongest dominance 
concentration with reduced community evenness. Tikli exhibits high species heterogeneity but low 
occupancy of several associated species, indicating patchy microhabitat distribution.  

 
Regeneration status 

The percentage of various life stages (trees, seedlings, and saplings) of various species aids in 
forecasting potential shifts in the composition of forests. Distinct forms of regeneration status (i.e., good, 
fair, bad, and new regeneration) were observed in distinct forest blocks based on the density of seedlings, 
saplings, and trees.  

 
Table-3 Consolidated data of regenerating seedling tree species  in SWLS 
Forest Block Cd Pielou’s 

Eq.  
SR MI MeI 

Barapati 0.166 0.82 13 1.76 0.42 
Chotta 
Dungar 

0.170 0.88 7 1.08 0.44 

Tikli 0.204 0.79 8 1.53 0.81 
Amlawda 0.157 0.86 15 2.01 0.48 
Bada 
Dungar 

0.281 0.68 11 1.69 0.57 

 
Cd = Simpson Concentration of Dominance; Eq = Pielou Equitability; SR = Species Richness; MI = 
Margalef Index of Species Richness; MeI = Menheink's Index of  Species Richness 
The seedling layer demonstrates marked spatial heterogeneity among forest blocks. Amlawda supports the 
richest and most diverse seedling assemblage, characterized by low dominance and high evenness, 
reflecting favorable regeneration conditions. Bada Dungar exhibits the highest dominance and lowest 
evenness, indicating recruitment concentration around a few dominant species. Tikli, despite lower total 
seedling density, shows the highest Menhinick richness, suggesting efficient niche partitioning under lower 
population pressure. The moderate beta diversity (β = 2.31) indicates appreciable turnover in seedling 
composition among blocks, highlighting landscape-level habitat heterogeneity and the importance of 
conserving multiple forest patches for maintaining regional regeneration diversity (Table 3).  
 

Table 4- Consolidated data of sapling tree species in studied forest blocks of SWLS 
Forest Block Cd Pielou’s 

Eq.  
SR MI MeI 

Barapati 0.275 0.71 12 1.67 0.45 
Chotta 
Dungar 

0.340 0.62 8 1.19 0.42 

Tikli 0.186 0.84 11 1.92 0.82 
Amlawda 0.248 0.79 17 2.28 0.50 
Bada Dungar 0.380 0.58 12 1.75 0.51 

 
Cd = Simpson Concentration of Dominance; Eq = Pielou Equitability; SR = Species Richness; MI = 
Margalef Index of Species Richness; MeI = Menheink's Index of Species Richness 
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The sapling stratum reveals substantial variation in community organization among forest blocks. Amlawda 
supports the richest sapling flora, reflecting highly favorable recruitment conditions and habitat 
heterogeneity. Tikli exhibits the lowest dominance and highest evenness, suggesting balanced interspecific 
recruitment and efficient niche sharing. In contrast, Bada Dungar shows the highest dominance and lowest 
equitability, indicating concentration of regeneration around a few highly competitive species. The moderate 
beta diversity (β = 2.25) suggests substantial species replacement among blocks, emphasizing the ecological 
importance of conserving multiple forest patches to maintain landscape-scale recruitment diversity (Table 
4). Survival of Seedlings 
 

Table-5 Seedling density (Ind Per hac.) of various tree species in studied forest blocks 
 

Species Barapati Chhota 
Dungar 

Tikli Amlawda Bada 
Dungar 

Anogeissus 
pendula 

27.30 8.00 0.50 24.60 2.50 

Diospyros 
melanoxylon  

24.00 7.50 3.40 20.70 19.10 

Butea 
monosperma  

14.10 0.90 0.00 3.60 1.50 

Cassia fistula  1.90 0.10 0.00 0.00 1.50 
Terminalia 
bellirica  

8.40 0.60 0.30 .80 0.00 

Holarrhena 
antidysenterica  

7.00 5.50 0.00 25.40 7.70 

Mitragyna 
parvifolia  

1.30 2.20 0.00 4.40 0.60 

Phoenix 
sylvestris  

1.90 0.00 0.00 0.00 1.30 

Ziziphus 
mauritiana  

0.90 0.00 0.00 0.00 0.00 

Syzygium 
salicifolium  

2.30 0.00 0.00 3.60 0.00 

Madhuca 
longifolia  

3.00 0.00 0.00 0.00 0.00 

Tectona grandis  1.10 0.00 0.00 0.00 0.00 
Lannea 
coromandelica  

0.00 0.oo 0.10 0.00 0.00 

Dichrostachys 
cinerea  

0.00 0.00 0.00 0.00 0.20 

Annona 
squamosa  

0.00 0.00 1.00 0.00 0.00 

Dolichandrone 
falcata  

0.00 0.10 0.00 0.00 0.00 

Ficus racemosa  0.00 0.00 0.20 0.00 0.00 
Schleichera 
oleosa  

0.00 0.00 0.00 0.60 0.00 

Cordia 
dichotoma  

0.00 0.00 0.00 0.20 0.00 

Crateva 
religiosa  

0.00 0.00 0.00 2.50 0.60 

Flacourtia indica  0.00 0.00 0.00 0.70 0.00 
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Vachellia 
leucophloea  

0.00 0.00 0.00 0.00 0.30 

 
Barapati is dominated by Anogeissus pendula and Diospyros melanoxylon, indicating strong regeneration of 
typical dry deciduous species. Chhota Dungar has moderate regeneration led by Anogeissus pendula, 
Diospyros melanoxylon, and Holarrhena antidysenterica. Tikli has very low overall density and regeneration 
restricted mainly to Diospyros melanoxylon and Annona squamosa. Amlawda shows highest regeneration 
density, strongly represented by Holarrhena antidysenterica, Anogeissus pendula, and Diospyros 
melanoxylon. Bada Dungar is dominated by Diospyros melanoxylon and Holarrhena antidysenterica, 
suggesting selective regeneration of tree species. The seedling layer confirms an Anogeissus 
pendula–Diospyros melanoxylon community, with Amlawda and Barapati representing the most actively 
regenerating forest patches (Table 5). 
 

Table-6 Block wise Total Seedling density 
 

Forest Block Total Density 
Barapati 97.80 
Chhota Dungar 25.30 
Tikli 9.80 
Amlawda 96.70 
Bada Dungar 37.60 

 
Maximum seedling density was observed in Barapati (97.80) followed by Amlawda (96.70) and Minimum 
was in Tikli (9.80) as Tikli is comparatively small block in size also (Table-6). 

IV.​ Discussion 
The potential regenerative status of the species that make up the forest stand in space and time 

determines the forest's riches (Jones et al. 1994). The forest's regeneration is an essential process whereby 
old trees die and are permanently replaced by younger ones. In SWLS and its surrounding areas in 
Rajasthan, India, an attempt was undertaken to investigate the tree regeneration status and seedling survival 
five forest blocks. The research area's overall regeneration state was comparatively high. Because it is a 
sanctuary, human activities like cutting down trees and gathering garbage and fuelwood are somewhat 
restricted.  In the end, this promoted the regrowth of the greatest number of tree species. Additionally, good 
rainfall, moderate temperatures, and significant variations in soil properties created a favorable habitat for 
the lush growth of numerous tree species. In present study seedling density ranged from 27 individual per 
hectare to 0.1 individual per hectare.  

 
The variation in seedling density among the forest blocks and or species may be due to change in soil 
quality, habitat loss, human disturbances and the location of Parvan river which could restrict the 
distribution of some species via the germination and establishment of seedlings. Shorter-term seedling 
survival and mortality rates may offer crucial indicators of a forest stand's future composition (Deb & 
Sundriyal (2008); and the current study's findings showed significant variations between seedling groups.  
Early developmental stages (seedling/sapling) have a high initial mortality rate that is brought on by 
microsite effects and tiny animals on land. Competition with one another and other plants is crucial during 
later (juvenile/adult) mortality. Gap size and light availability, physical damage, dry soil, and herbivore 
assault are typically blamed for increased mortality (Nunez-Farfan & Dirzo 1989). Both biotic and abiotic 
elements, as well as the surrounding environment, have a significant impact on seedling survival (Harper 
1977). Maximum mortality rate of seedlings happened in the winter, which may have been caused by the 
low temperatures and low soil moisture levels that were prevalent. It has been well documented how soil 
moisture affects tree seedling survival and growth in forests (Deb & Sundriyal 2008; Schulte & Marshall 
1983). In general, seedlings are susceptible to the dry, cold weather that occurs during the winter, and many 
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of them perish in both gaps and understorey (Khumbongmayum et al. 2005). According to Cierjack et al. 
(2008), severe conditions typically inhibit plant regeneration. 
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