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Abstract: The present study was carried out in two adjacent areas of a natural forest and jhumland ecosystem 

in Mopungchuket village and Chuchuyimpang village respectively, under Mokokchung district, Nagaland, 

which lies at 26o 11' 36'' North latitude and in between 94o 17' 44'' to 94o 45' 42’’ (E) longitude. The study was 

conducted during January 2009 to December 2011. The vertical distribution and abundance of total soil 

Acarina were found to be more in the natural forest  ecosystem (424.82 x 102 m-2) than jhum land ecosystem 

(264.70 x 102 m-2) and showed a significant decrease from upper layer to deeper layers i.e., from 0 cm to 30 cm 

depth. The soil Acarina showed a higher population in the natural forest, with the different values during the 

different seasons being 231.37 x 102 m-2 (rainy season), 116.20 x 102 m-2 (summer) and 77.25 x 102 m-2 (winter 

season) respectively. The physico-chemical factors exhibited significant correlation with soil Acarina except soil 
potassium. The community analysis was carried out for soil Acarina because they are one of the major groups 

of soil microarthropods and their contributions are maximum in term of species, abundance and distribution.  
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I. Introduction 
Acarina are minute, free‐living soil and litter microarthropods found abundantly and are a dominant 

group in the soil-litter sub-system. These microarthropods play an important role in nurturing or maintaining the 

sustainability of an ecosystem through decomposition and mineralization of leaf litter. They enrich the soil 

fertility via decomposition of organic matter, soil mineralization, maintenance of soil physical structure, nutrient 
cycling, energy flow and enhancing primary productivity (Badejo and Staalen, 1993; Hofer et al., 2001; Yang 

and Chen, 2009). In a natural forest ecosystem, the concentration of soil Acarina is higher which is due to 

canopy with vegetation cover, accumulation of litter and optimum physico-chemical factors favouring these 

microarthropods, but jhum land ecosystems show negative impact due to disturbance in the type of vegetative 

cover, lack of canopy, physico-chemical properties of soil and depth of litter etc.  (Price, 1973; Seastedt, 1984; 

Badejo and Staalen, 1993; Wardle and Giller, 1996). Acarina are divided into four sub orders viz (i) 

Cryptostigmata (oribatid), (ii) Mesostigmata (Gamasida), (iii) Prostigmata (Actinediad), and (iv) Astigmata. The 

Cryptostigmata are also called beetle mites for resembling small beetles, and are found in leaf litter, under bark 

and stones. The Mesostigmata are generally flatened, tick-like mites, and are found as predaceous, scavengers or 

in parasitic form on leaf litter, humus and soil. Prostigmata are delicate, white to colourless and subject to 

desiccation, some are free living - occurring in litter, moss or water and vary in food habits. Astigmata are free 
living and are commonly called cheese mites having no stigma or trachea. They are seen associated with highly 

organic, decomposing material such as manure. Appreciable work on their classification has been done by 

Bhandari & Somani (1994).  

 

I I .  M a t e r i a l s  A n d  M e t h o d s  

2 . 1    S t u d y  S i t e s  

The present study was carried out in two adjacent areas of natural forest and jhum land ecosystems in 

Mopongchuket village and Chuchuyimpang village under Mokokchung district, Nagaland which lies at 

26°11'36’’ North latitude and in between 94°17'44’’ to 94°45’42’’ (E) longitude. The forest site comprised of 

rich vegetation which had not been disturbed for more than twenty years while the jhum land had almost no 

vegetation due to frequent human activities and interference.  

The natural forest comprised of rich vegetation with a distinct vertical stratification. The canopy layer 
had an average height of 20 metres or more, comprising of different tree species like Albizia procera, Schima 

wallichii, Alnus nepalensis, Castinopsis indica, Lithocarpus elegans, Michellia champaca and Persia villosa.  

Emergent trees that overshoot the canopy layers were not present.  The smaller trees mostly belong to the 

families of Lauraceae, Euphobiaceae, Araliaceae, Ficaseae and Rubiaceae. The average height of these members 

is 5 to 15 mts. The ground flora is rich and epiphytes, climbers and lianas were also found to be growing 

abundantly. The jhum land, on the other hand was not as well stratified as the natural forest. The tree species 

present are the species that were left uncut while clearing the forest and the stumps that survived the jhum 
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cultivation. Quercus serrata, Erythrina striata, Albizia procera, Schima walichii were the dominant species 

present in the jhum areas. 

 

2.2 Climate 

The climate of the area is monsoonal, with warm moist summers and cool dry winters. The 

meteorological data based on three years (2009-2011) as shown in tabular as well as graphical forms (tables 1-3 

and figures 1-3) reveals that June to October constitutes wet months and November to May the dry months. The 

dry period can be further divided into summer (March to May) and cool dry season (November to February). 

Thus there is distinct summer (March to May), rainy (June to October) and winter (November to February) 

seasons. March constitutes the transitional month between winter and summer whereas October is the 

transitional month between rainy and winter season.  

The maximum and minimum air temperature was 21.4°C (August) and 6.3°C (January) respectively in 
2010 (Average: Max = 21.4 °C   Min = 8.1 °C). The maximum and minimum relative humidity was 85% 

(August) in 2009 and 35.55 (December) in 2011 respectively (Average: Max = 83.3%   Min = 54.5%). The 

maximum and minimum total rainfall was 972.5 cms (July) in 2011 and the minimum was 3.7 cms (March) in 

2009 (Average: Max = 572.5 cm   Min = 11.3 cm, total average rainfall = 1859.93 cms). 

 

2.3 Sampling and Extraction 

In both the forest and jhum land ecosystems, the sampling collection sites were divided according to 

the elevation because of the terrain viz. upper elevation site, middle elevation site and lower elevation site. In 

each elevation site, three different plots having a size of 10m x 10m, each at 25-30 m apart were selected from 

where soil samples were taken randomly. Soil samples were taken at one month intervals in the middle week of 

each month during the study period. All the collections were made in the mornings between 10:00 and 11:00 
AM. The soil samples were collected with the help of iron cylindrical core with sampler size of 3.925 cm, which 

are 10cm in depth and 5cm in diameter. Three replicates were collected from each area or collection site.The 

samples were immediately bound in polytene bags, labelled and brought to the laboratory for analysis. In each 

study site a total of 1944 soil samples were collected during the whole study period. The soil samples were than 

packed and brought to the laboratory within an average of one hour after the field collection. The samples were 

then divided into sections and placed in a Tullgren funnel as described by Crossley and Blair (1991). The soil 

microarthropods were extracted into collecting vials containing 70% alcohol. After the extraction, the vials and 

the contents were transferred into a petridish and vials were washed several times with 70% alcohol. The 

extracted soil microarthropods were preserved in 70% alcohol to which few drops of glycerine were added to 

prevent desiccation. Identification and counting was done under a binocular microscope, and density calculated. 

 

2.4 Soil Analysis 
Physico-chemical factors of the soil like temperature, moisture, pH, organic carbon, total nitrogen, 

available phosphorus, and potassium were analyzed during each sampling period in order to study the impact of 

these factors in the population changes of soil microarthropods. The methodologies utilized for each are as 

follows: Soil temperature (soil thermometer), Soil moisture content (gravimetric method according to Misra, 

1968 and Wilde et al., 1985), Soil pH (portable glass electrode pH meter (according to Jackson, 1958), Soil 

organic carbon (oxidation calorimetric method i.e., modified Walkey and Black method according to Anderson 

and Ingram, 1993), Soil total nitrogen (acid digestion Kjeldahl procedures according to Anderson and Ingram, 

1993), Phosphorus (ammonium molybdate stannous chloride method according to Sparling et al., 1985), 

Potassium (flame photometer according to Steward, 1971).  

 

2.5  Community Analysis 
In community analysis, species diversity and community similarity were analyzed for Acarina using 

the following formulae: 

(i) Species diversity (number of species) or species richness was calculated after Margalef (1968). 

Da = ( S -  1)/ l og N  

Where, 

        Da = Margalefs Index 

           S = No. of species 

          N = Total no. of individuals. 

 

(ii) Measure of species diversity based on information theory or related to the concept of uncertainty was 

calculated after Shannon and Wiener (1949),   

       where, 
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                        s 

H’ = -  ∑  Pi log pi 

            i =1 

H’ = Measure of Shannon - Wiener Diversity 

S = Total no. of species in a sample 

Pi = Proportion of the total number of individuals occurring in species i. 

 

(iii) The maximum possible diversity of H' or H max' was calculated using the following formula: 

 H max’ = Log2S 

Where, S = Number of species or category 

 

III. Result And Discussion 
Community analysis of Acarina populations in both the forest and jhumland ecosystems showed 

maximum abundance, and species diversity in rainy season and slowly decreased in summer and winter seasons. 

Seasonal differences in the abundance of soil arthropods have been demonstrated by various workers (Salt, 

1952; Davis, 1963; Block, 1966; Nijima, 1971; Usher, 1975). These workers reported that microarthropods 

undergo enormous fluctuations in numbers, these being susceptible to small changes or factors that influence 

population size. Wallwork (1970), Fujikawa (1970) and Anderson (1988) suggests that the temporal pattern has 

been related to transition from one season to another which is mostly due to shift in soil moisture and 

temperature. 

The Data analysis of Acarina (Table no. 1 & 2) using Margalefs index (Da) and Shannon-Wiener 
diversity index (H') show more diversity in forest than in the jhum land ecosystem. In forest ecosystem, 

maximum value of diversity (Da = 5.882, H' = 3.682) was shown during summer and rainy season and 

minimum during winter season, while in jhumland ecosystem, maximum value of diversity (Da = 4.771, H’ = 

3.332) were recorded in rainy and summer season respectively. Hmax' of Acarina (Table no. 1 & 2) was found 

to be higher in forest ecosystem as compared with jhumland ecosystem. In forest ecosystem, Hmax' value was 

highest in summer season (4.164) and lowest in winter seasons (2.113) respectively. While in jhumland 

ecosystem, Hmax' value was highest in rainy season (3.110) and lowest in winter (2.003) respectively. The 

higher diversity indices in both the study sites have been recorded higher during summer and rainy season in all 

the soil layer i.e., at 0-10 cm, 10-20cm and 20-30cm, while lower diversity indices have been recorded in all the 

soil layers, in both the study sites. 

 A total of fifteen (15) soil Acarina species were identified from the two study sites i.e. forest and jhum 
land ecosystems (Table no. 3 & 4). The result from the two study site showed variation in its community 

structure. Overall the number of individuals, species and the value of diversity were found to be higher and 

more consistent in the forest ecosystem than that in the jhumland ecosystem. It was also seen that some of the 

species of soil Acarina that were found in a natural forest ecosystem were totally absent in jhumland which 

brings about a decrease or disappearance of the least abundant species, while the most abundant species persist 

(Gurrea et al., 2000). 

 

Table 1: Species diversity of the total identified Acarina in different seasons at different soil 

depth in forest ecosystem. 
Area Soil layers 

 

Season Data analysis 

Margalef’s Index (Da) Diversity(H’) Hmax'  

 

 

 

 

Forest 

ecosystem 

0-10 cm Summer 5.668 3.315 3.445 

0-10 cm Rainy 4.965 3.682 3.228 

0-10 cm Winter 5.354 3.772 3.635 

10-20 cm Summer 5.882 2.195 2.541 

10-20 cm Rainy 5.231 2.953 2.407 

10-20 cm Winter 5.325 3.121 2.113 

20-30 cm Summer 5.342 3.325 4.164 

20-30 cm Rainy 5.335 3.651 4.091 

20-30 cm Winter 4.617 3.215 3.951 
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Table 2 : Species diversity of the total identified Acarina in different seasons at different soil 

depth in  jhumland ecosysystem. 
Area Soil layers 

 

Season Data analysis 

Margalef’s Index (Da) Diversity(H’) Hmax'  

 

 

 

 

Jhum land 

ecosystem 

0-10 cm Summer 3.343 2.011 2.428 

0-10 cm Rainy 4.128 2.528 2.171 

0-10 cm Winter 3.665 2.658 2.223 

10-20 cm Summer 3.559 3.332 2.331 

10-20 cm Rainy 4.771 3.143 3.110 

10-20 cm Winter 3.325 3.000 2.003 

20-30 cm Summer 4.356 2.447 2.285 

20-30 cm Rainy 3.371 2.613 2.311 

20-30 cm Winter 3.551 2.530 2.513 

 

Table 3 : Distribution of Acarina species in different seasons of  forest ecosystem 

 

Table 4 : Distribution of Acarina species in different seasons of jhumland  ecosystem. 
Sl.No Species Summer Rainy season Winter 

1 A l l o s u c t o b e l b a   s p .  +++ +++ ++ 

2 B d e l l a   l o n g i c o r n i s  +++ +++ ++ 

3 D i n y c h u s   s p .  - ++ +++ 

4 H e r m a n n i a   s p .  +++ ++ - 

5 H a p l o z e t e s   s p .  +++ +++ +++ 

6 L i m n o z e t e s   p a l i n e r a e  ++ +++ - 

7 O l o l a e l a p s   s p  ++ +++ ++ 

8 O r i b o t r i t i a   s p  - +++ - 

9 P e r g a l u m n a   s p  ++ ++ - 

10 R o b u s t o c h e l e s   s p  - + ++ 

11 T e c t o c e p h e u s   s p  ++ ++ +++ 

12 C o s m o z e r c o n   s p  ++ +++ - 

13 G a m a s e l l u s   s p  +++ +++ ++ 

14 P e r g a l w n n a   s p .  ++ +++ +++ 

15 P o e c i l o c h i r u s  ++ +++ - 

 

+++  = High 
++ = Moderate 

+  = Low 

- = Absent 
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