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Soll erosion Is a major constraint to crop productivity in South Western To improve knowledge of the impact of slope length on farmer selected
(SW) Kenya where agricultural activities are mostly spread on hilly|  jegume-based cropping systems on sustainability of the production base
terrains. In smallholder-dominated Rongo sub-county soil erosion has (soil fertility) and environment (runoff, erosion).

reportedly changed the soll properties in the entire landscape. Land

tenure iIs conventionally structured In strips In slope direction and

predominant maize plots are ploughed downhill. It is hypothesized that To assess the impact of different slope lengths on soil loss and its

soil erosion is determined non-linearly by slope length (SL), hence impact on agronomic yield.

spatial arrangement and positioning of crops should be of great To test different positioning of certain crops/ cropping systems in the
concern. landscape as conservation measures for best effect against erosion.
Materials and methods ~ pigg experiments Modelling 'Land Use Change Impact Assessment (LUCIA) model |
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o Process-based dynamic model
® Slmulates landscape-scale effect of changes in environmental conditions

Plate a. Soil map

* Hilly region under intensive cropping
* Long slope lengths cultivated to

- . e . o . —

\ E E
| [ |
: i i
; : . i . =
maize-common beans intercropping | i = Data input , (based on Wielemaker
1 : : . | - and Boxem, 1982) i
1 | & [Maps: soil, land use, DEM] § — i
1| SL1 |, | : Bl U3Bh_CD (luvic PHAEOZEMS and mollic®* NITOSOLS) |
ik rR1 | ® [Field data: management & [ U3Bh_DE (luvic PHAEOZEMS and mollic® NITOSOLS) :
1|3 : : agronomic] [ u3Bhn_CD (mollic* NITOSOLS) l
| ® |, | I U3Ghn_BC (humic™ NITOSOLS) :
X p)|! . )t ' U4Gh_BC (mollic* ACRISOLS) :
! SL2 (UP) : : Weather data. ramfall, air ] u4GhM_ABm(hu§1ic and ferralic CAMBISOLS, petroferric phase) |
: R1 ! | temperature etc. I HXP (LITHOSOLS and RANKERS) i
| ® | : :
| I |
| N ,, (UP) | | DT |
e e ! c I . . I
i Fig 1. Map of Kenya showing the study site 2 16l : i Callbratlon Validation |
O I I :
' . v ! i : ' |
' Design: RCBD, 3 blocks (farms) = R1 |[ R2 : 8 [Modelfine- [‘mﬁ,’}f&"&?f — i
1 . | : 11C.b |
" with two replicates each of SUs 8 i : t:mlng Q-ga 2215 simulated data e.q T é Sug garcar |}
| 7 | # long rain data N I [3] Maize :
| SL:SL1=20, SL2=60, SL3=84 m N | ; ; ) B 2016 short rain datal . Echen )
. » Parameters evaluated: runoff, SL2 |, i i
. soil loss, crop yield 2 : _ |
| . ® | ! :
- o . sL1 | | Model output | .
. * Measured soil properties: i (po)| ! | o 5 - :
' texture. a - | | [Compilation & e S |
| , aggregate stability, o | i yses] = /) . :
' BD, stone content, organic C, |(DO) i i analyses 137¢ i
g total N. Fig 2. Experimental block (farm); 2017 long rains ' . Plate c. Digital Elevation Model (DEM) |
: 16000 0
Results of field experiments T e 5
900 _ -g 1220004 {0 Y f P4 Peccccccccoooooos 10
= la 2 UP - Upslope 0 0 1 e 15 £
' 800 - g : _ DO - Downslope = 100007 1T e heed 20 £
— — — 7))
L m b7, 8000 - pgoe00d -
®_ 7001 : o o - T
£ )l —— a a — 6000 - ood PO 00000000000000000g T TOTOOONO000000 0 W
— ] h 4 o —— —— = | aeeed®®®® /T pooooo i =
5 > $ SL1 aSL1 . — ;000 - “ 33 @
S 500 - Lot S - R & 2000 - [JRainfall --SL1 ~SL2 ~-SL3 w0 E
e % SL?2 \J _ 8 0 dooooooooomooood T . a5
£ 400 - Median ~ & § 5 5 5§ 5§ 5 5 5 B B B KB 5 KB 5 5 5K
O fsL3 ¥ SL3 — — Mean S F S F S S O F T OE S S S VR S % s w s
300 - ;FSLE - - N ~N - - ~ ~N ) - - N ~N o
9 . e Fig. 5 Cumulative soil loss on farm 1 DATE
200 . . . . . . .
r~l = L u
a) F1 F2 F3 ¢)  SUDO  SLIUP  SL2DO  SL2uP Discussion and conclusion ‘
18000 o Runoff decreased with increasing slope length (SL1> SL2 > SL3). The reverse was
- 6000 - _ — observed for soil loss (SL1< SL2 < SL3) but the differences were not significant (p < 0.05).
P 1 4000 | = ' o Upper and footslope positions of SL1 and SL2 were analysed separately to account for
2 psLs S T | varying slope inclination.
@ 12000 IsL2 - § o i o Longer slope length (SL2) positioned at the upper part of the slope generated larger soill
3 10000 o ’ ’ a loss than those at the bottom although the differences were not significant (p < 0.05).
— 8000 E a : o Preliminary model runs at the watershed scale suggest that soil conservation should focus
& 6000 - 1sL1 _ a [T T on the upper parts of long slopes.
= 4000 - g | ——- L o Eventwise run-off and soil loss will be analysed in detail to improve the model algorithms at
O 2000 + - oL ¥ SL3 S _a_ the slope to catchment scale.
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