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Generally Phosphorus (P) was low in all treatments (<11 ppm). This can be attributed to high soil pH. The form and
availability of soil phosphorus is noted to be highly pH dependent and Phosphorus is most available at a pH of about

6.5 with moist and warm conditions. The soils under study had pH above the optimal range of 6.5. There was a posi-
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er that many smallholder farmers cannot afford. Declining soil fertility is a major hindrance to agriculture development in
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Figure 1: Maps showing study sites (Kwale and Kilifi Counties, Kenya) a , , , , ,
Figure 7: Soil Nitrogen under C. equisetifolia and M. properties of soil greatly influence the population of Frankia
. volkensii at different sampling periods and depths bacteria to fix nitrogen (Pawlowski and Sirrenberg, 2003).
StUdy DeSlgn Table 1: Soil Carbon under C. equisetifolia and M. volkensii at different sampling periods and depths
The experiment was set on-farm in a randomized complete block design with three treatments: Casuarina, Melia and con- Treatment 0-20cm 20-40cm 40-60cm
trol (pure maize crop stands) each replicated four times. Each plot measured 40m by 100m; with a spacing of 2m by 2m for 5014 2015 2016 2014 2015 2016 2014 2015 2016

Control 0.90+0.156° 0.37+0.018% 0.36+0.054° 0.57+0.101° 0.26+0.039° 0.26+0.044° 0.59+0.093° 0.20+0.032° 0.27+0.028°

Casuarina plots (with 1000 trees per plot) and 4m by 4m for Melia plots (with 250 trees per plot). Casuarina and Melia plots Casuarina 1.26+0.202% 0.28+0.003% 0.38+0.074° 0.84+0.148% 0.23+0.045° 0.21+0.066* 0.45+0.118% 0.19+0.043% 0.29+0.042°

were intercropped with maize within the first two years. Soil fertility dynamics were evaluated from Casuarina, Melia and Melia 1.01#0.184" 0.38+0.033° 0.39+0.03"  0.73#0.124" 0.27+0.026" 0.26+0.036" 0.81+0.117° 0.21#0.03° 0.28+0.039°
F(2,23)=1.01 F(2,23)=1.48 F(2,23)=0.12 F(2,23)=1.11 F(2,23) F(2,23) F(2,23)=2.75 F(2,23) F(2,23)
control plots two years after establishment for three consecutive years. Soil samples were obtained from depths of 0-20cm, =0.23 =0.34 =0.16 =1.00
_ _ _ _ _ p =0.382 p =0.249 p =0.89 p =0.347 p =0.793 p =0.714 p =0.08 p =0.852 p =0.383
20-40cm and 40-60cm. Data was subjected to Analysis of Variance using GenStat software at 95% confidence level. LSD=0534 LSD=0133 LSD=0164 LSD=0370 LSD=0109 LSD=0149 LSD=0323 LSD=0107 LSD=0108

The soils were low in Carbon (<1.26%). However, C. equisetifolia plots recorded the highest Carbon content of 1.26%

for top soil and 0.45% for sub-soil in 2014. Total C however declined in 2015 and 2016 sampling period. This can be at-

Figure 2: Casua-
rina (A) and Me-
lia (B) woodlots

tributed to the temperatures in 2015-2016 which could have accelerated decomposition of leaf litter. The amount of Soil

Organic Carbon (SOC) depends on soil texture, climate and vegetation among other factors. Soil texture affects SOC
used for the

because of the stabilizing properties that clay has on organic matter. Soils with high clay content therefore tend to have

study

higher SOC than soils with low clay content under similar land use and climate conditions. Climate affects SOC amount

as it is a major determinant of the rate of decomposition and therefore the turnover time of Carbon in soils (Milne,

2012).

the soil profile. This can be attributed to P immobility in the soil.
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control = Casuarina equisetifolia and M. volkensii woodlots recorded the Results show a clear trend that C. equisetifolia and M. volkensii have potential to improve soll fertility. Plots under C.
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Soil Phosphoras (ppm) recorded the highest P concentration. This can be attributed to The authors would like to acknowledge the following for their support during the period of the study: Government of

nutrient cycling by M. volkensii (Wielderholt and Johnson, 2005) Kenya through KEFRI for financial support and KEFRI's technical staff for assisting in data collection. Sincere grati-

Figure 3: Soil Phosphorus under C. equisetifolia and M. tude goes to ICRAF for funding the Corresponding author’s participation in the conference.
volkensii at different sampling periods and depths






