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SUMMARY

Degradation of arid and semi-arid lands (ASALs) through denudation has been found to resultin
lowered capacity to support livestock, particularly under extensive production systems. This would
normally start as a loss of important forage species, which in effect may lower pasture nutritive quality and
hence animal performance. After participatory rural appraisal (PRA) an opportunity was identified in the
pastoral reserve grazing areas involving the combined use of micro-catchments (specifically pitting) and
reseeding with adapted forage species in reserve grazing areas. Pitting was employed in order, hopefully, to
increase success rates of emergent seedling establishment. Treatments were imposed before the 1996 short
rainy season. Data were collected on soil sedimentation (mm depth) as well as herbaceous cover (%) and
standing crop (kg ha™). Much of the soil deposit comprised of fine silt/clay in the pits and sand on the up-
slope. No soil deposit was observed on the down-slope of the pits. This increased in subsequent rainfall
seasons. Although seeding was done by hand, broadcasting to cover whole plots, establishment was only
evident where it was pitted. Volunteer herbaceous vegetation expressed themselves and plant cover
tendered to also increase in freshly deposited soil from one wet season to another. Herbage was particularly
dense on the crescents of the pits. Respective effect of either pitting or seeding alone was not isolated in the
trials thus requiring additional studies.
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INTRODUCTION

Sheet erosion is a common feature on over-utilized soils of the basement system areas where surface
sealing has occurred. Infiltration rates are low and surface run off is thus high.

In such circumstances, it is extremely difficult for seed to lodge, germinate and establish on such a
surface. Further, where bare patches occur, the effective grazing area is reduced. This would also, in effect,
lower the carrying capacity of the land. In a related scenario, removal of vegetation and exposure of bare
soil to the forces of weather has an adverse effect through changes in soil temperature regime. The humus
of the topsoil tends to disappear while the impact of the rain drops and treading of livestock is much greater
on the bare soil surface (Thurrow, 1991). The result is a highly compacted concrete-like feature, aiso
referred to as sealed soil surface. This is especially common on soils derived from the basement system rock
(Thurrow 1991; Range Management Handbook, 1993).

Given that variability and thus unreliability of rainfall in ASALs is common, herbage/forage productlon
becomes uncertain. In deed, the potential forage production is not achieved. Instead, degradation
(denudation and loss of important forage species) may ensue. Therefore, to ensure an effective utilization of
the scarce rains (one of the key resources needed to support pasture and hence livestock in dry areas in
Aftica), it is necessary to develop strategies that harvest any available rain water. In some areas there are
possibilities of recovery through deferment. However, this may take 10-20 years, a very long period
considering the opportunity cost of not utilizing the land. Other strategies would be necessary to accelerate
recovery and thus increase the potential for higher livestock production required to support the ever-
increasing human population. This paper discusses the combined effects of pitting and reseeding as an
option for accelerating rangeland recovery as experienced in a case study in the pastoral areas of Kenya.

* This paper is an improvement of an earlier version presented to the 6" KARI Scientific Conference in
1998 in Nairobi, Kenya.
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MATERIALS AND METHODS

Problem identification and site selection

Participatory rural appraisal approach was used to identify constraints to ruminant production in Kajiado
district (Wandera er al, 1996; Table 1-3). Water and feed shortage ranked number one and two,
respectively, as the major constraints to the farmers' efforts to improve livestock production. Apart from the
vagaries of weather, over-utilization had led to land denudation. There was need to control grazing. To
rehabilitate the degraded areas, resceding with desired herbage species was chosen while pitting was
selected to improve on-site infiltration. Fortunately, the Maasai communities traditionally practice the
setting aside a reserve grazing are (Olopololi) near homesteads (manyattas) to cater for the young stock,
breeding stock and sick cases. Three manyattas were selected to represent three rangeland ecological zones
(Pratt and Gwynne, 1977): zone IV (Maparasha), V (Masimba) and VI (Maili 46). The entire Olopololis
were characterized for slope, soil erosion type, herbaceous vegetation composition and standing crop, as
well as woody plant density and canopy cover. Standard methods with slight modification were used (NRC,
1962). :

The slopes readings were taken every 5 m along permanent transects placed 10 m apart. Herbage was
sampled along the transects using 0.25 m’ quadrants every 5 m. in each quadrant, individual species were
estimated visually and in one out of four quadrants. The plants were clipped and weighed to derive
correction factors for the visual estimates. These clippings were oven-dried to obtain percentage dry matter
(DM) and thus express the available herbage in kg Dmha™ Woody plant densities were count for all those
rooted within a 1 x 50 m belt transects and expressed as number per hectare by species. The canopy cover
was the sums of above ground canopy intercepts of the line transects converted into percentages by species.
Subsequently, smaller experimental plots measuring 20 x 40 m were demarcated in the denuded area in each
Olopololi and more detailed characterization done along five permanent line-transects.

Semi-circular range pits were made across the slope in bare ground using farm hand tools. The pits
measured 1-2 m long and no more than 30 cm deep at the center. Soil was scooped downs-lope and the
inside part of the formed crescent was firmed up using the back cf shovels. The up-slope part was slanted
gently so as to reduce the impact of the run-off on entry into the pits. Depending on the slope, between 20-
30 pits were made in each 20 x 40 m treatment plot; more pits were necessary where the slope was steep
because the pits had to be closer together than where the slope was more gentle. Seed broadcasting was
done immediately thereafter. The whole exercise required four persons for per treatment plot 30 minutes.

A mixture of seed of perennial grass (Cenchrus ciliaris, Chloris roxburghiana, and Eragrostis superba)
and a legume (Stylosanthes scabra) were broadcast by hand. Seeds were liberally applied all over the plot
such that some fell on the undisturbed ground between pits, some on the pits' crescents and others in the pits
themselves. The grass seeds were harvested from natural stands at Kiboko the previous season while the
legume seed was purchased from Australia. Seed broadcasting lasted 15 minutes. Both pitting and seeding
were done and completed 1-2 wecks before the expected on-set of the short rainy season in 1996,
Subsequently, vegetation inventories were repeated in 1997 and 1998. Five pits were selected at random in
which soil sedimentation was estimated by measuring the pit depths using a meter rule. Analysis of variance
(SAS,1988) was done to estimate possible differences in plant ground cover and herbage standing crop and
soil sedimentation between sampling dates as measures of site recovery.

RESULTS AND DISCUSSION

Sedimentation

Soil sedimentation was significant (P< 0.05) during each rainy season, but varied from site to site,
probably due to variation in slope, soil type and the amount of rainfall received. On average about 80% soil
sedimentation had occurred after three rainy seasons. Continued sedimentation was not expected, especially
at Masimba (zone V) and Maparasha (zone IV) where vegetation cover had established well and the sites

appeared to have stabilized.

Ground Cover
Percent ground cover by herbaceous vegetation increased steadily with each rainy season and on average

bare ground was reduced by 50% across the sites (Figure 1). This would have been even higher if sod
forming rather than bunch type of species were used. Regardless of ecological variation between sites,

ground
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cover was not significantly (P>0.05) different in late 1996. Two rainy seasons later, the Masimba site had
not shown great improvement in ground cover. This was probably because of severe drought conditions
that affected all these areas and lasted longer at Masimba. Reduction in percent bare ground was attributed
to the treatment effects, especially for both Masimba and Maparasha sites. However, at Maili46 damage of
the structures by excessive heavy rainstorms may have interfered with the treatments.

Table 3. Producers’ ranking of opportunities for problem No. 2 - Feed shortage

Opportunity Purchase Reseeding Conservation Points Rank
Purchase(P) R C 0 3
Reseeding(R) R 2 1
Conservation(C) 1 2
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Figure 1. Effect on bare ground (%) changes at different sites from 1996 -1998.

There was no seed establishment between the pits. This was attributed to the hard surface that inhibited
penetration by roots of germinating seeds allowing loss through run-off. In any case, it was observed that
most seeds were either blown by the wind and (or) washed down into the pits. Pearson et al. (1995) also
observed that for fast vegetation establishment, site preparation was necessary. This was confirmed in this

study.

Herbaceous standing crop
The initial standing crop was essentially negligible or non-existent altogether in all the three sites (Figure

2).
Below average rainfall early in the study period resulted in poor seed establishment. Maparasha site,
which is hilly, had slightly better rains and a slightly significant increase in standing crop. Very significant
increase had occurred by early 1998. This was probably due to heavy rainfall received throughout the study
area although site variations still remained. Regardless of season, post-treatment herbage was only able to
establish in the pits and not all over the plots. Pitting was a form of seed bed preparation that may have
allowed easy seed germination an establishment which was not possible where the soil had capped (Pearson
et al., 1995). At Masimba, the treated area had more than 20-fold more herbage than the untreated.
Herbage increase was least at Maili46. Improved on-site moisture retention, as a result of reduced run-off,
probably enabled better herbage establishment. Suleiman er al. (1995) obtained similar results by using
different forms of water harvesting catchments to produce livestock forage.

One livestock Unit (LU, 250 kg Live weight) requires approximately 7.5 kg dry matter (DM) of forage
daily or 225 kg DM for amonth. Assuming that all the feed would be derived from herbage, then onc ha
(1292 kg DM) would be able to support 173 LUs for one day or 6 LUs for one month. On the other hand,
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without treatment the same one-hectare would only support two LUs for one month. This added capacity
would more than offset the cost of the rehabilitation.
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Figure 2. Effect on herbaceous standing crop (Kg ~ DMHa *') changes across sites from  1996-1998.

Unlike Maparasha where herbage comprised of annual forbs (43%), the other sites had mostly perennial
grasses. At Masimba, the three grass species planted contributed 94% of the herbage. These species
constituted only 11 and 14 percent of the herbage at Maili46 and Maparasha, respectively. Their lower
performance at these other sites was possibly due to lack of adaptation. Masimba is close to the site from
where the seeds were obtained. Eragrostis superba performed better in terms of establishment and biomass
production than the other two grass species. Where annual forbs mostly established as volunteers and
invaders, the security of feed availability during the dry season would be uncertain since these plants die
shortly after the rains. The litter on the ground disappears quickly due to consumption by termites and
decomposition. This leaves the site bare and renders it vulnerable to further degradation. Perennial grasses
on the other hand would protect the site as long as judicious utilization (as is always necessary for any other
resource) is practiced after they have been re-established.

CONCLUSIONS

The treatments imposed were effective in reducing soil erosion and increasing ground cover as well as
herbaceous standing crop. However, which of the two treatments contributed more to the observed
responses could not be identified in this study. Since establishment of seeds was restricted to the pits, site
preparation is necessary where soil surface has sealed. The potential gain from increased herbage coupled
with reduced soil loss justifies serious consideration of this technology as an option for successful reseeding/
revegetation of denuded range. However, it is only possible where protection can be effected until the plants
are fully established. The practical implementation of the technology, especially where olopololis are large,

needs to be gradual.
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