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Note to the reader: This fiche summarises the impact of soil amendment with biochar on SOIL WATER
RETENTION. It is based on 4 peer-reviewed synthesis research papers’, each of them including from 34 to 119
individual studies.

1.WEIGHT OF THE EVIDENCE

e CONSISTENCY OF THE IMPACT:
Soil amendment with biochar, compared to no-biochar-amendment, led to a an overall positive effect
(increase in soil water retention) in 4 out of 6 results, while 1 result reported a negative effect and 1
reported no-effect. (see Table 1). These results were extracted from 2 meta-analyses targeting fine-
textured soils.

Among the 4 reviewed synthesis papers, 1 include data collected in Europe, while 3 of them do not
specify geographical locations of experiments. (see Table 2).

Table 1. Summary of effects. The numbers between parenthesis indicate the number of synthesis papers with a quality
score of at least 50%. Details on quality criteria can be found in the next section.

Impact Metric Positive Negative No effect Uncertain

Increase soil water retention 4 (4) 1(2) 1(1) 0

e QUALITY OF THE SYNTHESIS PAPERS: The quality score summarises 16 criteria assessing the quality of
three main aspects of the synthesis papers: 1) the literature search strategy and studies selection; 2) the
statistical analysis; 3) the potential bias. Details on quality criteria can be found in the methodology section
of this WIKI.

2. IMPACTS

The main characteristics and results of the synthesis papers are summarized in Table 2. Detailed results of each

synthesis study are reported in the summary repor‘tsA .

Table 2. Main characteristics of the synthesis papers reporting impacts of soil amendment with biochar soil water retention.
The references are ordered chronologically with the most recent publication date first.

Reference Population Geographical Num. Intervention Comparator Metric Conclusion Quiality
scale papers score

* Research synthesis papers include a formal meta-analysis or systematic reviews with some quantitative results.
Details can be found in the methodology section of the WIKI



Reference Population Geographical Num.
scale papers

lam MU, Not specified Global 119

Jiang F, Guo

Z, Peng X.

2021

Edeh, IG; Laboratory Global 37

Masek, O; and field

Buss, W 2020 studies

Razzaghi, F;  Field, Global 82

Obour, PB; greenhouse

Arthur, E pot

2020 experiments

Omondi, Field, Global 34

MO; Xia, X; greenhouse

Nahayo, A; pot

Liy, XY; experiments

Korai, PK; and laboratory

Pan, GX 2016 incubations

3. KNOWLEDGE GAPS

Edeh et al., 2020

Intervention

Soil
amendment
with biochar

Soil
amendment
with biochar

Soil
amendment
with biochar

Soil
amendment
with biochar

Comparator

No
amendment

No
amendment

No
amendment

No
amendment

Metric

Soil aggregation
(percentage of
water-stable
aggregates (WSA),
mean weight
diameter (MWD) or
gravimetric mean
diameter (GMD) by
different sieving
methods)

Soil water content:
field capacity (FC),
available water
content (AWC),
permanent wilting
point (PWP),
hydraulic
conductivity
constant at
saturation (K sat)

Soil water content
retained at field
capacity (FC),
wilting point (WP),
and the plant
available water
content (AW).

Available water
holding capacity
(AWC)

Conclusion Quiality

score

Overall, biochar as a soil 81%
amendment has the potential

ability to enhance aggregation

in soils and could be a

sustainable strategy to

improve soil structure. Biochar
effects on soil aggregation

varied with different

properties of biochar, soil, and
experimental conditions.

Application of biochar
significantly increases soil
available water content. The
increase in AWC was directly
associated with increase in
field capacity and permanent
wilting point.

56%

Biochar, in general,
significantly increased plant
available water. Changes in
soil water content retained at
field capacity and wilting point
showed an increase in the
coarse- and medium-textured
soils, but decreased for the
fine-textured soils suggesting
that the impact of biochar on
soil water content may be soil
type-dependent.

69%

Biochar amendment could 62%
significantly improve soil

physical properties, such as

available water content (by

15% grand mean).

The number of studies conducted in the field is small compared to the laboratory and

green house studies. Our MA showed that there is a discrepancy between the results
in the field and those conducted in the laboratory. Biochar undergoes aging which
changes its properties. This can influence the effect of biochar on soil water
properties over time. Most of the studies used in the MA were conducted for <2
years. Insufficient data was available for biochar surface functionality and
hydrophobicity to be included in the MA. These two properties are also very



Omondi et al., 2016

important in controlling the ability of biochar to enhance soil water retention. Most
of the studies used >30 t/ha biochar application rates. Considering the costs of
biochar, this will unlikely result in a return on the investment.

Few studies conducted over years following a biochar amendment, an analysis of
aging influence in biochar’s effect on soil physical properties could not be performed
in this study. Thus, long term field studies are urgently deserved for monitoring
changes in biochar physical effects with years following a single amendment.



