Making friends with mad trees:
Sustainable management of an invasive species
in the Banni grasslands
Introduction
•

Methodology

Prosopis juliflora (Sw.) DC., gaando bawal (the
“mad babool”), amongst most widespread
invasive species across arid and semi-arid
habitats in India

•

It is native to Mexico, South America

•

Introduced to Banni grassland in ~1960s to stop
the spread of the desert, and to restore
degraded lands. Today the major land cover type
(50-60% of Banni)

•

Affected extent, composition, and diversity of
palatable plants

•

Reduced grazing resources for livestock,
affecting pastoralists’ milk economy

•

Led to a parallel P. juliflora-based fuelwood and
charcoal economy

•

We assess the rate of growth of P. juliflora, and
dynamics of aboveground biomass harvest

•

Allometric equations were of the form y = a(x)b,

•

where y=woody biomass; x=product of one or more growth
measurements; a and b = scaling factors.

•

D=Basal Diameter (mm), H=Total Tree Height (m), C=Crown Diameter
(m), n=55, P<0.05

•

Predicted Dry Woody Biomass = Exp(y) × Correction Factor
Regression Equation
y = 2.0514x - 6.8041
y = 1.3855x - 5.7361
y = 1.1311x - 5.8864
y = 0.8818x - 6.7489
y = 2.2157x - 0.6852

Eight study plots of 20m × 20m established
across a rainfall gradient (see map)

•

All trees lopped to the ground at the start of
the experiment (April-May 2016)

•

Basal diameter and height of coppiced trees
measured annually for 3 years

•

Allometric equations developed based on
whole tree harvests of 55 P. juliflora
individuals

•

Annual tree measurements used along with
allometric equations to estimate annual
biomass accrual

•

Lopped trees had multiple stems (numbers varied from 3 to 35)

•

P. juliflora woody biomass accrual varied between 0.95-48.81 Mg/ha in 3
years post-lopping

•

Coppiced stems reach a harvestable diameter in 2-3 years for use as fuel
wood/charcoal
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y = 0.8818x - 6.7489
R² = 0.7616
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One of our eight experimental plots in
April 2016 (immediately after lopping) ;
in April 2017 (1 year later); and in
March 2019 (3 years after lopping)
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Lopped P. juliflora trees re-grow rapidly, allowing for short harvest-cycles,
resulting in a sustainable management of the invasive tree in the study
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This management-by-utilization has helped mitigate the negative impacts
of P. juliflora on Banni’s pastoralists, while simultaneously yielding a
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With wide invasion of P. juliflora and reduced grazing land, Banni’s
pastoralists have adapted to using the invasive species as an important
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Woody biomass increment in 3 years after
lopping for Eastern (n=2), Central (n=3),
Western (n=3) region of Banni (dotted line
depicts mean from 8 plots)
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Best fit regression equation
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The study site: The Banni grasslands of
Gujarat
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