e SR >
R A
e

-

Summer Field School [Hybrid] on
Mountain Ecosystems &
Resources Management

Carpathian/ Bukk Mountains | Hungary

=

';:'"‘, e 5

T g 11-20 September 2023

GRASSROOTS
P NS F I'T U T E www.grassrootsglobal.net/ mer2023

& Lead Partner Institutions

Title: Soil quality under traditional land use systems in North Eastern Himalayas

Pritisha Patgiri* and Sanjay-Swami
School of Natural Resource Management
College of Post Graduate Studies in Agricultural Sciences, Central Agricultural
University,
Umiam (Barapani) - 793 103, Meghalaya, India
*Corresponding author e-mail: ‘
Tel- +91 9365324879

Presented by- Ms. Pritisha Patgiri

Ph.D. Research Scholar ,


mailto:pritishapatgiri@gmail.com

Introduction:

« Six tasks of a soil:

v' Biomass production, Protection of humans and the environment, Gene reservoir,
Physical basis of human activities, Source of raw materials, Geogenic and cultural
heritage

« Soil Quality- capacity of soil to fulfill ecological functions and provide ecosystem services
to maintain biological productivity and environmental quality, and enhance the plant and
animal health

« 2 aspects- inherent soil quality and dynamic soll quality

« Assessment of soil quality- measuring the status or the (rate of) change induced by
perturbations of soil chemical, physical and biological properties

« Soll Quality Index (SQI):

SQl =.clog m - )_L: log m- logn,
10 N

Where, m- referenced indexed values (each value set of 100%) from the adjacent forest soll
Nn- measured values as percentage of the reference

N- total number of parameters 2




e Soll quality assessment- assess suitability and
sustainabllity of traditional land use and management

& practices

e Influence of soil properties on soil quality

e Assess the abillity of soil to function effectively




Objectives

o To evaluate the influence of shifting cultivation on soll
guality

o To detect the most suitable soil quality indicators and
assess the influence of different land use

o To study the effect of Alder-based Agroforestry on soll
guality index




Methodology

® Evaluation of the influence of shifting cultivation on soil
quality

\ Technique- Weighted Soil Quality Index

v’ 4 sites were selected- shifting cultivation site (SCS) or jhum land
in its 39 cycle of cultivation, fallow land 1 (FL-1), fallow land 2

(FL-2) and fallow land 3 (FL-3) (Fallow land indicates no
anthropogenic disturbances)

v'Parameters considered- Soil pH, EC, SOC, available nitrogen,

phosphorus, exchangeable potassium, soil moisture, bulk
density, clay content and CEC

v’ 3 different soil depths- 0-10 cm, 10-20 cm, 20-30 cm



RESULT:
e All the values were low under shifting cultivation system

e SQI was In the order-
SCS < FL-1 <FL-3<FL-2

e Weighed SQI was In the order-
SCS < FL-1 < FL-2 < FL-3

e Solil quality (depth wise) was In the order-
0-10 cm> 10-20 cm> 20-30 cm

e Conclusion- continued cultivation lead to depletion of soill
nutrients and cause soil degradation




e Detection of most suitable soil quality indicators and
assess the influence of land use:

v'5 most predominant land use and soil management types were
selected in 2 districts of Meghalaya:

Dense forest (DF), Bun cultivation (BC), Pine forest (PF), Shifting
cultivation (SC), abandoned land after shifting cultivation (AS)

v Soll quality indices taken were bulk density, particle density, soll
pH, EC, organic carbon, available N, P, K, and total nitrogen

RESULT:
v'The overall soil quality index was in the order of 0.91 (DF) >
0.69 (SC) > 0.63 (PF) > 0.57 (BC) > 0.37 (AS).

v'"Most suitable soil quality indicators found- soil organic carbon
and soll acidity
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e Study the effect of Alder-based Agroforestry on soil quality
iIndex

v Alder (Alnus nepalensis)- increasing soil fertility and preventing
soll erosion

v Crops intercropped with Alder
v Model of sustainable land use

v Practised by indigenous tribes of Nagaland




v’ Location- Khonoma village, Nagaland
v' 3 Alder-based agroforestry were selected

Alder + Ginger, Alder + Large cardamom and Alder + Tea
+ Black pepper

v Soll Quality Index computed

RESULT-
Soll quality index (SQI) was in the order:

Alder + Large cardamom (0.858) > Alder + Tea + Black
pepper (0.758) > Alder + Ginger (0.756)

v Improved soll health and environment sustainability



Conclusion:

* Soil quality index was highly influenced by land use and soil management
* Soil Quality Index (SQI)- a useful tool for monitoring soil health

* Monitoring soil health- increase crop productivity, sustainability and
livelihood security

* Soil quality of an area under shifting cultivation was high initially and
rapidly declining with time due to leaching and runoff which relates to low
soll quality index

* Most suitable soil quality indicators found were soil organic carbon and soil
acidity

* SQIlis high in forest than in agricultural lands

* Alder-based agroforestry had high N-fixing capacity- best land use practice
specially in mountainous regions












