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Agricultural lands of the Dahra foothills are
severely degraded due to the influence of a mismatch
between a semi-arid climate and the cropping systems
practiced posing a threat to soil conservation and
biodiversity valuation as well as for sustainable rural
development in the area.
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The decline in organic matter (OM) concentra
agricultural soils poses a significant threat by red
soil fertility, which in turn directly im
agricultural productivity (Eden et al., 2017).
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In this context, the evaluation of the
physicochemical properties through peasant
fields, and the determination of soil fertility
indicators in agroforestry systems compared
to other systems as a non agroforestry
comparator, such as conventional
agriculture systems (Castle et al., 2021)
were the subject of our study
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Climatic overview of the study area
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Problem of the study area

Mediterranean climate
Semi-Arid Bioclimatic
Floor

Coat ‘
Greso-limestone
rugged terrain ™~

Uncoherent
agricultural policy

« *W* ” (Change)

Dahra
=

70% Agricultural Land “‘
of the study area -~
Fragile soils and 1 Inadequate and poorly
sensitive conducted mechanization
Subject to a multitude Cultural practices
of degradations aggravated inappropriate

by human pressure
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Physical environment of the study a
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Experimental approach

Modes of management (agricultural production Syst

14 different plots (agricultural parcel)

/ N\

Land use Slope

Mixed farming (M):
04 plots belonging to agroforestry system (MF)

Agricultural cropping (A):

-04 plots with non-irrigated tree crop cultivation (AT1),
-04 plots with annual field cropping (AA),

nd 02 plots under fallow system cultivation (AA2).
12

The land use classification of FA
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Experimental approach

Sampling

The surface soil analysis is the most important compared to that of th
At each plot, 03 samples were taken from the topsoil (0-30 cm) acco

strat-ified random sampling design along the slope.
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Physicochemical analyzez of samples

Parameters
Laboratory analysis
Particle size distribution (%)

Texture

pH(H,0)

pH(KCI)

EC (dS/m)

Organic C (%)

Total N (%)

Extractable P (mg.kg!)
Exchangeable K* (cmol*.kg1))

Exchangeable Ca*? (cmol*.kg!)
Exchangeable Na* (cmol*.kg™)
Exchangeable Mg*? (cmol*.kg ")
Total CaCO; (%)

Active CaCO; (%)

Parameters calculated from field data
OM (%)

C/N ratio

Estimate CIC (cmol*.kg")

National Institute of Soil
Irrigation and Drainage
(Relizane)

1:2.5 suspension in ...

o

1:2.5 susponsian j-

1:5
.. Laboratory of Biodiversity, Soil

and Water Conservation,
University of Mostaganem,

AmMmoniu:. <
1996)

<r and Miller,

Bernard calcimeter 7

Drov’
Soil Erosion Laboratory of

the Institute of Sustainable
b7 Agriculture of CSIC
: (Cordoba-Spain)

CalCLUu
exchangeabic cuuoiis <y Mg*?)

Standards

NF X31-107

SO 11265
JF ISO 10694
"ISO 13878
AFISO 11263

NF X31-108

NF X 31-106

W W W W W W W W W W W W W

w


https://acsess.onlinelibrary.wiley.com/authored-by/Gee/G.+W.
https://acsess.onlinelibrary.wiley.com/authored-by/Bauder/J.+W.
https://www.boutique.afnor.org/fr-fr/norme/nf-iso-10390/qualite-du-sol-determination-du-ph/fa025818/54798
https://www.boutique.afnor.org/fr-fr/norme/nf-iso-10693/qualite-du-sol-determination-de-la-teneur-en-carbonate-methode-volumetrique/fa029432/350
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Statistical analyzez

A one-way analysis of variance (ANOVA) and The
Newman-Keuls test (SNK) of soil parameters of the
cropping systems were carried out to evaluate the rela
between the different cropping systems practiced in the stu
and their soil fertility parameters.

This statistical method, widely used in agriculture
(Bojnec et al., 2024 ; Zenda Za Begani et al.,
2024 ; Narmilan et al., 2022 ; Abubakar et al.
2018 ; Diallo et al., 2018 ; Kozak et Piepho, 2018 ;
Rezgui et al., 2014)

15
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The granulometric results
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Results of physico-chemical analyses of soil samples
Parameters
Total Acti
Factor Management pH(H,0) pH(KCI) EC (dS/m) CaCO;Total CaCO;Active
(%) (%)

MES1 7,79+0,09b 7,58+0,07ab 0250F0.017b 1445, 137ap 4,71+0,69 ¢

0,207 £ 0,159 b
e Agroforestry MES?2 71+0,17¢  6,89+0,19 ¢ 326+£1,07d  0,17+0,07 e
farming system soil  \ypq3 718+£027¢ 6,79+026c 087+0012b 5 41.067d 0,21+£007e¢
MF.S4 7,86 £0,03ab 7,62+0,02ab 9240£0036b 1461, 500ab 525+ 0,33 be
AT1.S1 7,90 £0,20ab 7,64+0,19ab 204004853 equuGEsE 675 E0574

Non-irrigated
tree crop  ATI1S2 791+£0,04ab 7,72£0,03ap $170£0.026b 445, 1684 1,13:055¢
cultivation  ,17 g3 7,99+£013ab 7,72+0,19ab %217£0074b ¢og.089ca 025+0,12¢
soil

AT1.S4 8,05+0,01ab 782%0,02a 9247+0038b J54550,804 6,42+ 0,75 ab

0,247 £ 0,081 b
Agricultural AA.S1 820+0,13a 7,81+0,23a 147221493 6,38 = 0,45 ab

croppin 0,370 £ 0,295 b
PPN nual field AA-S2 8,17£0,03a 7,76 + 0,02 ab 1528£1,47a 4,71+0,63 ¢
cropping soil 4 A g3 g5E0i2a 7.80+0,12ap O0313%0.179b 13474 4204ap 538+0,76 be
AA.S4 816=0,03a 7.73+0,13ab %193£0,040b ¢ 5. g88bhe 2,88+057d
Fallow system AA2.S1 7,94£0,05ab 7,42+0,04b 9267£0057b  EnTugoiE  4,79+0,89 ¢

cultivation
soil AA2.S2 8820032 7,75+0,04ap 0167£0,025b qEgeuq6ia 6,21+0,31ab
ANOVA P-Vallle fdk Sdkk k% fdkk fdk

ME.S : Soil samples collected under agroforestry system ; AT1.S : Soil samples collected under non-irrigated tree crop cultivationg AA.S : Soil samples collected
under annual field cropping ; AA2.S : Soil samples collected under fallow system cultivation.

NS = Not significant; * = Significant ; ** = Highly significant; *** = Very highly significant at the probability level 5%, 1% and 1 %o respectively.

Different letters indicate significant differences using the Student-Newman-Keuls test, P value <0.05
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Results of physico-chemical analyses of soil samples
Parameters
Factor Management . . Extractable P
Organic C (%)  Total N (%) OM (%) C/N ratio 1
(mg.kg™)
MF.S1 1,00 £020de 0,095+0,010bc L7E03¢d 1981 10¢ 2,17+038ab
1,4+02d
: : Agroforestry MF-S2 0,84+0,09¢ 0,035+0,010 d 250%£6,5a 2,15+1,51 ab
Mixed farming . 13202d
system soil  \jpq3 0,78+0,13¢ 0,053+0,011cd 13%0 13,8+ 09bc 2,80 +0,71 ab
MF.S4 1,62+ 0,20 abc  0,133£0,021b 28%03ab 153, 12pe 4,13+0,52ab
AT1.S1 0,98 +022de 0,086+0,026bc L7E04¢d 155 128he 2,13+0,61ab
Non-irrigated  AT1.52 L11+£0,16de 0060+0,013cd 12%03¢d  293:50p 1,81+0,27b
tree crop 22+0.1cd
cultivation soil AT1.S3 1,25+ 0,04 cde 0,081 +£0,003bc 22=01cd 1564 04bc 4,01+2,76ab
AT1.S4 19740062 017720,019a >4=0la  (10:11¢ 6,83+2,04ab
1,5+03d
Agricultural AA.S1 1,08 £0,29 de 0,082 + 0,026 be 102+1,0c SB7TE402%
i 2,0£02cd
cropping Annual field  AA-S2 1,17£0,12de 0,090 £ 0,005 be 13,5£0,7bc 3,64+ 0,42 ab
cropping soil 4 A g3 1,21 0,09 cde 0,104 0,011 bec 21£02¢d 1771 06bc 4,92+227ab
AA.S4 1,37+034bed 0,114£0,024b 24+06bC 151, 03pc 4,94+1,59 ab
3.0+ 0,3 ab
Fallow system AA2:S1 1,72+£0,16 ab 0,120 0,034 b 149+£29bc 7,42 +4,88 ab
cultivation soil 5 A5 g 195£026a 0,129+0,028b 34E04a  157.53pc 335+045ab
ANOVA P-Vallle *kk sk ) dkk e *kk

ME.S : Soil samples collected under agroforestry system ; AT1.S : Soil samples collected under non-irrigated tree crop cultivation ;(/AA.S : Seil samples collected
under annual field cropping ; AA2.S : Soil samples collected under fallow system cultivation.

NS = Not significant; * = Significant ; ** = Highly significant; *** = Very highly significant at the probability level 5%, 1% and 1 %o respectively.

Different letters indicate significant differences using the Student-Newman-Keuls test, P value <0.05
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Results of physico-chemical analyses of soil samples

Factor

Mixed farming

Agricultural
cropping

Fallow system
cultivation soil AA2.S2

ANOVA P-value

Management

MF.S1

Agroforestry MEF.S2

system soil  Npgs3

MEFE.S4

AT1.81

Non-irrigated AT1.S2
tree crop

cultivation soil AT1.S3

AT1.54

AA.S1

Annual field AA.S2

cropping soil 4 4 g3

AA.S4

AA2.S1

Caz+

32,68 + 1,41 ab
3,18+0,29 d
7,43 £3,87 d

32,86 + 5,43 ab
43,46 + 4,05 a

27,09 + 2,42 be
21,32 £7,40 ¢
38,87+2,32 2

34,96 + 0,30 ab

39,97 £2,07 a
38,08 = 7,87 ab
38,06 + 4,46 ab

36,54 £ 5,20 ab

41,95+50 a

*xk

Nutriments
Mg2+

2,46 + 1,36 be
0,37 + 0,04
1,42 + 1,26 be
1,53 0,42 be
4,52+0,24 a
0,77 + 0,18 be
1,89 = 0,32 be
2,65+ 0,37 b
1,4 £ 0,50 be

1,33 £ 0,21 be
2,13+ 1,63 be
1,65 £+ 0,56 be

1,95 £ 0,51 be

2,21 +£ 0,65 bc
0.00016

(cmol*.kg™)
K+

0,92 + 0,17 abc
0,29 + 0,11 ¢
0,57 = 0,24 be
0,81 = 0,34 abc
0,81 = 0,05 abc
0,50 = 0,09 be
0,99 + 0,09 ab
0,91 £+ 0,23 abc
0,69 = 0,23 be

0,68 + 0,05 be
0,71 £ 0,26 abc
1,32+ 0,58 a

0,45+ 0,13 be

0,50 = 0,11 be
0.00151

Conclusion et

perspectives

Estimate CIC

Na* (cmol*.kg!)
0.19+0,18b 36:25+2,65bc

0,04 £ 0,01 b 3,88+0,32¢

0,15+ 0,14 b 9,57+55e
0,12+0,03b 3333+522bc
143+082a 0:22%484a
0,06+001p 2842%253cd

030+0,07bp 245%778d
0.14+001b 4257+051ab
019+0.12b 3724£2,24bc

0,10+ 0,01 b
0,58+ 0,83 b
0,15+0,07 b

0,23 +0,07 b

0,48+0,53 b
0.00592

42,08 £ 6,92 ab

41,5+ 6,92 ab
41,19 + 5,16 ab

39,18 £ 5,23 abc

45,13 £5,22 ab

*kk

ME.S : Soil samples collected under agroforestry system ; AT1.S : Soil samples collected under non-irrigated tree crop cultivation ;;/AA.S : Soil samples collected
under annual field cropping ; AA2.S : Soil samples collected under fallow system cultivation.
NS = Not significant; * = Significant ; ** = Highly significant; *** = Very highly significant at the probability level 5%, 1% and 1 %o respectively.
Different letters indicate significant differences using the Student-Newman-Keuls test, P value <0.05
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Conclusion

The degradation of agricultural soils is becoming a bi
problem for agriculture in the foothills of Dahra Mostaganémois.

Soil fertility in this area is limited not only by the limited availability
but also by low organic matter contents which makes them vulnerab
structural degradation by erosion

The statistical analysis of the physico-chemical quality of soils i
area suggests that agroforestry practices can enhance soil nutrient availabi
likely due to the contribution of organic matter from trees, improved r
tructures, and reduced erosion.
he ability of this system to retain nutrients is vital for sustaini
roduction and maintaining soil health.
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Perspectives

s Appropriate cropping techniques,

% Choice of local species for biological
combined with mechanical methods,

“ Develop awareness among development
agents.




THANKS TO THE RESEARCH TEAM:
Larid Mohamed, Jos¢ Alfonso Gomez Calero
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