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INTRODUCTION

 The removal of soluble salts once added to a
soil is difficult unless they are flushed out
from the root zone by leaching with excess
irrigation water (preferable of low salinity),
which is a challenge due to water scarcity in
arid and semi-arid regions

 The aim of this study (Kong et al., 2021) was
to investigate whether individual additions
of pumice to a sandy soil could alleviate the
impact of irrigation with saline water on the
growth of lucerne in a simulated arid
environment

METHODOLOGY

CONCLUSIONS

 The novel work of Kong et al. (2021)
shows the benefits of applying pumice to
alleviate salinity and sodicity stress in
plants under arid conditions

 Pumice particles (larger than those used
in this study), once saturated with salts,
could be removed using available
technologies, such as the one currently
used to harvest tubers

 Salt-saturated pumice could then be
desalinized off-site for recycling and re-
use, where feasible

RESULTS and DISCUSSION
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Pumice fragments with
1.5-cm width were added
to a sandy soil

Three application rates : 0
(T1), 3 (T2), and 12% (T3)
(v/v, basis).

The soils were irrigated with
either the artificially saline
water (EC: 6.4 dS m-1) (T1,
T2, and T3) or deionised
water (T4 – negative control
without either pumice or
salts) (more details provided
in Kong et al., 2021, where
T4 is T7, given that more
treatments are described
there)

At first trifoliate leaf stage,
seedlings were transplanted to
the pots at a density of 15
plants/pot and kept in a
growth chamber. Lucerne
seedlings went through three
different stages (P-I, P-II, and
P-III) (more details of these
phases are provided in Kong et
al. 2021)

The survival of plants was recorded at the end of phases P-I
and P-II. Fresh weight (FW) of harvested plants was
measured Plant dry weight (DW) was measured after oven-
drying the plants at 70 ℃ for 72 h

pH, EC, and main soluble ions
in water extracts of (i) the
sand fraction (after the
removal of the pumice) and (ii)
the pumice were measured
seperately. SAR was calculated
thereafter

Pumice at an application rate of 12% reduced 
soil salinity below the threshold value for 
alfalfa (2 dS m-1) and that of SAR to about 18

Table 1. Chemical properties (EC, SAR, and pH in water
of the residual sand at the end of the P-III phase.

Fig 1. Charge balance (units in mmolc L−1) of the water extraction
of the residual sand under different treatments after the
experiment (1:5 w/v ratio).

The survival rate and growth of lucerne
under saline water irrigation was greatest
with the application of pumice at a rate of
12%

Fig 2. Plant survival of lucerne (Medicago sativa L.)
at the end of after phase II (P-II), which involved 14
cycles of wetting and drying, with plants irrigated with
either saline water (T1–T3) or fresh water (T4). The
latter was used as the reference.

Fig 3. Dry weight of lucerne (Medicago sativa L.) at
final harvest. The study included (i) treatments to
which saline water was applied: T1-T3, and (ii) a
treatment, T4, to which deionised water was added,
which was used as the reference.
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Treatments EC (dS m-1) SAR pH

T1 2.30±0.07a 21.80±0.36a 6.74±0.10a

T2 2.16±0.03b 21.46±1.62a 6.70±0.03ab

T3 1.58±0.06c 18.02±2.21b 6.65±0.05bc

T4 0.05±0.01 12.76±1.98 6.04±0.05

The application of 12% pumice resulted in a 
40% reduction of the total ionic 
concentration compared with the positive 
control


