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Disturbance can be categorized and quantified using the terms of characteristics such as type, frequency, and intensity,
whereas perturbation and stress are measured in terms of deviations in steady-state variables (Rykiel, 1985).

Whether natural or human-induced, disturbance is a major ecological force that affects both forest structure and
functioning. The consequences of degradation in the Himalayan ecosystems may have adverse impacts as they are
ecologically fragile (Mani, 1974).

Singh et al (2015) reported a change in species composition, and diversity along with fine root biomass production
through the development of an ecosystem of Mizoram.

It has been reported in a study conducted by Singha and Tripathi, (2017) destruction of forests to convert them into
agricultural land is being done at a high rate which affects the structure and functioning of forest ecosystems.

Soil degradation is a common problem all across the globe. According to a report published by the Indian Space
Research Organization (ISRO), the desertification rate is highest at 46 in Mizoram in all of India.

ISRO puts Mizoram among states which have less than 10% area under desertification however Lunglei district has the
highest increase in land degradation (5.81% from 2003-05 to 2011-13) among all Indian states.



been reported due under study their lack of baseline data of biodiversity
has led to salient erosion of biodiversity, thus a need to study plant
diversity and soil characteristics to understand forest ecology of the sub-
tropical forest of Mizoram is need of the hour.

O OBJECTIVES

\/ . 3 AL
*°* To study soil characteristics of selected forest stands.

\/ - ; .
%°* To assess the impact of anthropogenic disturbances on plant
community attributes and soil characteristics of selected forest

stands.



India's North East Region (NER) stretches across the eastern foothills of the Himalayan mountain range and is comprised of seven

states including Assam, Manipur, Meghalaya, Mizoram, Nagaland, Arunachal Pradesh and Tripura.

Climate

@) Mizoram, the land of blue mountains and mystic beauty is one of the 8 sisters of the Northeastern part of India, The high
degree of endemic species and threat to species makes it part of the Indo-Myanmar biodiversity hotspot (Devi, et.af,

2018). The capital of Mizoram is Aizawl.

O Moderate climate is present throughout the year. The precipitation is high, the area falls under the influence of
southwesterly wind but the rainfall is not distributed evenly thus in dry seasons water scarcity is prevalent. The monsoon

season is mainly from June to September and 2400 mm is the average annual rainfall with a relative humidity of 90%.

O The luscious greenery of moist tropical to moist sub-tropical forests supports rich biodiversity and is a major tourist

attraction.

O The forest report of 2019 shows a decline in forest cover in Mizoram 180 sq. km. 85.41% of forest cover was reported in
2019 down as compared to 86.26 percent in 2017.
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Method: Soil Analysis

0.003 x10(B—T)x100

Organic Carbon (%) = =

here,

B volume of ferrous Ammonium sulfate solution required for blank
titration in ml

T=volume of ferrous ammonium sulfate solution required for soil
sample

S=weight of soil in gram
Total nitrogen

O The total nitrogen present in the soil sample will be analyzed using the
Kjeldahl method.

Auvailable phosphorous

©) Available phosphorous is determined using Olsen’s method. The
formula used for estimation is the following

Available phosphorous (Kg/ha) = Rx Y/, x % x (2.224 x 10%)/10°
Where,

V = Total volume of extractant,

R=Weight of the aliquot in mg

v= Volume of aliquot taken for analysis

S=Weight of soil

@ 9 @ @ © @

Soil Moisture

*  Moisture content (%) = % x 100
1

Bulk Density

. Weight of ovendried—driedsoil
- Bulk Density (D) = Weightof e
Volume of soil core

g/cm3

Exchangeable potassium

*  (Ghosh et.al, 1983 and Maiti, 2003). The formula for
calculation is following

RXV%224%10°

Exchangeable potassium (Kg/ha) = Wx106

Where,
V = Total volume of extractant,

R=Weight of the aliquot in mg
Statistical analyses

*  For validity and significance of data, statistical analyses
namely Two way ANOVA were applied to understand the
relationship between the depth and sites of various physio-
chemical parameters of soil



Soil Water Avaliabl

Moistur Holding Soil e
Samplin e Bulk Capaci organic Nitroge phosph potassiu
Year Season gsites Depth Soil pH content Density ty carbon n orus m
% BA 572 2642 0.62 66  0.521 10287  0.552
5 § . S<g 51  25.02 0.73 62  0.601 7814 0991
0 c 3 gg SA 572  14.53 0.79 52 0.551 6502  0.659
2 £ £03 " 535 1512 087 56 0851 7012 0412
] g gg 5 A 512  10.52 1.09 54 0936  62.87 0.343
<3 8 526  11.57 1.21 53 1.031 5633 0512
% OA 5.63  36.38 0.62 59  0.652 108.71  0.532
5 c S<g 572  32.33 0.78 59  0.552  81.63  0.96]
0 CRNOE A 558 2701 092 62 0717 7103  0.632
2 <§C> £52 % 536 2879 1.09 62  0.621 7608  0.958
‘ gg 5 A 555 1533 1.03 62 185 6635  0.232
<3 B 543  16.19 1.11 56 1.082 61.08  0.204
_ undistuib A 556 28.42 0.61 66  0.621 11271  0.552
5 S ed B 503  30.51 0.73 62 0881 8363  0.991
0 e g>£.a 572 2501 0.79 52 0882  67.08  0.504
2 £ £08% 555 2756 087 56 0857 7108 0613
] 8 Highly 545 1215 1.09 54 1926 6707 0237
disturbed B 5.36 13.67 1.21 56 2.031 68.08 0.567

Tablel: Physico-chemical analysis results on a seasonal basis



7. Tests of Between-Subjects Effects Available Potassium

Dependent Variable: Available potassium

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 10779.948¢< 3 3593.316 91.190 .000
Intercept 135665.819 1 135665.819  3442.882 .000

Depth 191.874 191.874 4.869
Sampling sites 10588.074 5294.037 134.350
Error 1970.236 50 39.405

Total 148416.003 54

Corrected Total 12750.184 58

a. R Squared = .845 (Adjusted R Squared = .836)

8. Tests of Between-Subjects Effects Available_phosphrus

Dependent Variable: Avaliable_phosphrus
Type Il Sum of

Source Squares df Mean Square F
Corrected Model 2.125¢ .708 46.548
Intercept 20.741 20.741 1363.207
Depth 739 739 48.599
Sampling sites 1.385 .693 45.522
Error 761 50 015
Total 23.627 54
Corrected Total 2.885 58
a. R Squared = .736 (Adjusted R Squared = .721)



1. Tests of Between-Subjects Effects Soil pH

Dependent Variable: Soil pH

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 8939 3 298 7.965 .000
Intercept 1601.756 1 1601.756  42840.421 .000
Depth 528 1 .528 14.124 .000
Sampling sites 365 2 .183 4.886 012
Error 1.869 50 .037
Total 1604.519 54
Corrected Total 2.763 58

a. R Squared = .323 (Adjusted k 2. Tests of Between-Subjects Effects Bulk Density

Dependent Variable: Bulk Density

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1.326¢ 3 442 57.764 .000
Intercept 43.781 1 43.781 5720.775 .000
Depth .106 1 .106 13.903 .000
Sampling sites 1.220 2 .610 79.694 .000
Error .383 50 .008
Totall 45.490 54
Corrected Total 1.709 58
a. R Squared = .776 (Adjusted R Squar: 3. Tests of Between-Subjects Effects Soil Moisture Content

Dependent Variable: Soil_Moisture_Content

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2254.994¢ 3 751.665 39.178 .000
Intercept 26032.571 1 26032.571 1356.871 .000
Depth 311 1 311 016 899
Sampling_sites 2254.683 2 1127.341 58.759 .000
Error 959.287 50 19.186
Total 29246.851 54

Corrected Total 3214.281 53



4. Tests of Between-Subjects Effects Water holding capacity
Dependent Variable: Water_Holding_Capacity

Type Ill Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2285.833¢ 3 761.944 19.470 .000
Intercept 304500.463 1 304500.463  7780.955 .000
Depth 9.796 1 9.796 .250 619
Sampling sites 2276.037 2 1138.019 29.080 .000
Error 1956.704 50 39.134
Total 308743.000 54
Corrected Total 4242.537 53

a. R Squared = .539 (Adjusted R Squ 5. Tests of Between-Subjects Effects Organic Carbon

Dependent Variable: Organic Carbon

Type lll Sum of
Source Squares df Mean Square F Sig.
Corrected Model 7.267¢ 3 2.422 26.669 .000
Intercept 49.738 1 49.738 547.613 .000
Depth .007 1 .007 .081 778
Sampling_sites 7.259 2 3.630 39.962 .000
Error 4.54] 50 091
Total 61.546 54
Corrected Total 11.808 53

a. R Squared =.615 (Adjusted R Squar 6. Tests of Between-Subjects Effects Available Nitrogen

Dependent Variable: Available_Nitrogen

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 9028.232¢ 8 3009.411 65.959 .000
Intercept 282736.570 1 282736.570  6196.865 .000
Depth 568.816 1 568.816 12.467 .001
Sampling sites 8459.416 2 4229.708 92.704 .000
Error 2281.287 50 45.626
Totall 294046.089 54

Corrected Total 11309.519 53






Understanding soil health is very important to ensure food security and sustainability of
the plant earth, especially for ecologically fragile regions of the Himalayas.

The laboratory analysis of physico-chemical properties of soil was done for Soil texture,
pH (4-6), Water Holding Capacity (30%-60%), Soil Moisture content (18%- 33%), Soil
Organic Carbon (0.552%-2.32%), Bulk density (0.7- 1.5), Available Nitrogen kg/ha (65-
85), Available phosphorous kg/ha (0.403-0.921), Available potassium kg/ha (120-65).

Two-way ANOVA was applied to understand the interrelation among the factors
affecting the soil characteristics.

The major finding revealed that the soil in the study area is predominantly sandy and
nutrient-deficient. It also reported that seasonal variation and disturbance have a
varied effect on soil properties depending upon the level of disturbances

The soil physicochemical properties of the soil will give us an insight into the soil health
which is required for better management of soil and furthermore its productivity

Understanding the cause of disturbance will help make policies and strategies for sail
management more specific to the study area.






