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Abstract
The Vallerani System is an invention for rapid reforestation in Arid and Semi Arid lands
(ASALs) aimed at combating desertification and mitigating climate change. It consists of a
tractor 155-185 HP with two sets of ploughs: Delfino and Treno. The Vallerani System works
best in areas with slopes of 2-10%, with no lateritic crusts, no stones, no sandy soils, no woody
vegetation or stumps and with annual rainfall of between 200-600 mm. The Vallerani System
offers the opportunity to re-use the hard, compact and abandoned land; has high operating speed
able to work 10-14 hectares /day; relatively low costs, from KShs. 3300 to 11000 /hectare; helps
reduce heavy labour and has the possibility of direct sowing. Vallerani System has been tried in
China and some African countries including Kenya. The System was introduced in Kenya in
2004 by FAO and piloted in some 80 ha in Marsabit, Samburu and Makueni counties. In
Makueni County, Melia Volkensii trees have been established intercropped with green grams in
Kibwezi using the Vallerani System. One farmer in Makueni planted 1400 mango trees using
Vallerani System and obtained KShs. 210, 000 in 2012. Ministry of Agriculture and KEFRI
(through NALEP progamme ) have established 19 demo plots (117.8 ha) in 10 Districts planted
with high value trees such as Melia volkensii, fruit trees and fodder, pasture seeds and some
agricultural crops using Vallerani System. Through the NALEP programme, three ASAL best
practice sites of 100 acres have been established in Masongaleni in Makueni County and 45,000
Kg bags of drought tolerant green grams, 2000 bales of pasture and 945 Kg of sorghum
harvested in 2013. Some key lessons learnt are that the mechanized water harvesting system
should be embraced as a technology for rehabilitating vast degraded ASAL lands in Kenya to
help meet the constitutional requirement of 10 % forest cover; Government agencies involved in
rehabilitation of ASALs should each purchase at least 1mechanised water harvesting unit; future
programmes in ASALs are to benefit from the lessons learnt in these initiatives and should aim at
addressing the remaining gaps.
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Treno and Kenya

1

1.0 Introduction
1.1 Overview of ASALS in Kenya
The arid and semi-arid land areas cover about one third of the earth’s surface, and are home to
about 1.2 billion people and 350 000 plant species, of which 3000 are known to be useful to
mankind (White et al, 2002; lcworld.org/conference/press.pdf/Ffol1px1.pdf). The Arid and
Semi-arid Lands (ASALs) cover about 80% of Kenya’s land surface, and support about 25 % of
the country’s human population, 75% of the livestock, and 90% of the wildlife resources
(www.irrd.org/lcrd23/6/apha231.28htm). Land use is dominated by traditional pastoralism, with
isolated pockets of crop production in the relatively wet sites. Productivity and contributions to
development is low, being constrained by low erratic and poorly distributed rainfall, ranging
between 200 to 1000 mm per annum, with an average of 600mm. Droughts are frequent and
repeated, and are often followed by heavy rains and devastating floods. Traditional land use
Systems that were once sustainable have collapsed due to rapid demographic growth rates, land
fragmentation, and concomitant failure in policy, legislation, and weak institutions. The impact
of the little rain is negated by the effects of high evapo-transpiration due to high prevailing
temperatures, the effects of dry winds and difficult to work soils. As local communities have
limited resilience, adaptation, and coping options, these extremes cause much destruction to
property, loss of lives and animals, and disease outbreaks.
The effects of these factors have been aggravated by the consequences of past marginalization of
ASALs from mainstream national development agenda, and the consequences of being neglected
by planners and scientists due to the perception that the ASALs are empty, hostile and unlikely
to give returns on investment. This neglect has led to unrelenting land degradation and
desertification processes, as the natural resource base becomes overstretched, thereby reducing
productivity, and concomitant increased poverty, food insecurity, and declined livelihoods.
Today, unimpeded processes of degradation and desertification of the natural resource base,
coupled with high rates of population growth and food insecurity, pose major challenges to
ASAL’s stability. These factors have resigned ASALs to a region of endemic poverty, food
insecurity, and social and economic deprivation. Over 60% of the inhabitants live below one
USD per day, food is scarce for people and animals, and famines occur annually to every two
years. Past assistance has been technocratic, reactive, limited to emergency and human relief
provisions, and tended to create dependency.
Furthermore, currently intensive agricultural development in ASALs is constrained by lack of
appropriate technologies, over-reliance on traditional pastures and agro-production systems.
Results of the desert margins project (DMP) implemented between 2005 and 2008, (ICRISAT,
2012) revealed that increasing demographic pressure in ASALs has resulted in use of nonsustainable farming practices, with concomitant rise in land degradation, soil fertility decline and
loss of biomass and biodiversity. It is therefore critical that there be interventions that counteract
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degradation and fight against desertification. One such technology that has been tested in a
number of Sahelian countries is the mechanized water harvesting System, the Vallerani System.
1.2 The Vallerani System
The Vallerani System is an invention for rapid and natural reforestation in the fight against
desertification and climatic change. The System invented in 1988 by an Italian, Vallenzo
Vallerani, out of the firm belief that man with his own force alone would never be able to win the
battle against advanced degradation and desertification. The System consists of a tractor (155185 HP) with two sets of ploughs: Delfino and Treno (Figure 1). The System works best in clay
or loamy soils, lateritic crusts, stony and sandy soils must be avoided. The land should have a
slope of 2-10% and without woody vegetation or stumps. Annual rainfall should between 200600 mm.

Figure 1: Water harvesting using the Vallerani System

The details of the micro-basin section of Vallerani System are illustrated in Figure 2.
The Vallerani System offers a lot of possibilities that includes:
1. Re-use of the hard, compact and abandoned land
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2. High operating speed: 2 or more hectares per an hour; 10-14 ha/day
3. Low costs: from 30 to 100 Euros/hectare (42-67 Euros/ha in Kenya) depending on
distance between the ploughed lines
4. Reduction of heavy labour for man:-With great effort, a man can dig at most and 5m3 of
earth/a day for creating micro basins for reforestation while the Vallerani System covers
5000-15000m3/a day. The system V. works-10-14 ha/day or 2 ha/hr.
5. It is possible to use direct sowing of seed.
There are important assumptions in order to make the System a success:
• the operations are carried out according to the rules:
• that the right species is sown
• that the seeds have a good germination ability
• that the young plants are protected against the grazing of animals in the first 2-4 years of
life

Figure 2: details of the micro-basin section of Vallerani System

2. Piloting of mechanized water harvesting in Kenya
The Vallerani System was piloted in Kenya between 2004 and 2007 through the Acacia
operation Project (AOP), a regional initiative funded by the Italian Cooperation through FAO.
The purpose of this project was to improve food security, alleviate poverty and fight soil
degradation and desertification in six African countries including Kenya. The project established
pilot sites in four locations - Sereolipi (Samburu County), Merille, Laisamis and Log-logo
(Marsabit County). Additional sites were later established in the Southern rangelands (Kibwezi)
in collaboration with the Dessert Margins Project (DMP). About 80 hectares were ploughed and
planted with Acacia senegal trees (In Marsabit and Samburu counties) and Melia volkensii (in
Kibwezi Sub-county) intercropped with agricultural crops (Figure 3). Performance of the crops
was variable (from average to good) depending on site and season. An assessment of the Acacia
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senegal trees at about 4 years indicated a mean height of 59.4 cm ( ranging from 30 to 235 cm)
and a mean diameter at ground level of 10.6 mm (ranging from 5 to 32 mm), Table 1. A
comparison of Melia volkensii trees planted using Vallerani System and the normal planting
method (without mechanized water harvesting) indicates that trees planted using the Vallerani
System had a higher growth rate as compared to trees of the same species planted normally
(without Vallerani System) (Table 2).

Figure 3: Melia volkensii intercropped with green grams in Kibwezi
Table 1: Mean Diameter at ground level and height of 4 year 0ld A.senegal in four demo plots in Marsabit and Samburu
Counties (Muga , 2009)

County

Site

Marsabit
Marsabit
Marsabit
Samburu
Totals

Log logo
Laisamis
Merille
Sereolipi

Area
(ha)

6
18.6
6
6
36.6

No. of
surviving
trees

Mean diameter at ground level Mean height
(mm)
(cm)

102
2,435
180
239
2956

11.7
13.2
10.9
6.7
10.6

73.9
74.4
51.7
37.4
59.4

Table 2:Comparison of 4 and 6 -year old Melia volkensii trees planted using Vallerani System and traditional oxen ploughing
System

Parameter

Diameter (cm)
Height (m)

6 year old
With
Vallerani
System
14
7.4

Without
Vallerani
System
9.8
6.6

5

4 year old
With
Vallerani
System
5.9
4.7

Without
Vallerani
System
4.5
3.5

An analysis of some of the pilot sites in Kibwezi indicated that the mechanized water harvesting
System (Figure 4-a) gave significantly higher (P<0.05) maize grain yields (2073 kg ha-1) as
compared to the traditional oxen ploughing System (1322 kg ha-1), Figure 4-b, (Muga, 2009).

( a)

(b)

Figure 4: Comparison of maize produced using Vallerani system (4a) and traditional oxen ploughing System (4b) in Kibwezi
Sub-County

Through the support of FAO and DMP, onee farmer in Kibwezi planted a total of 1400 mango
trees using the Vallerani System and obtained KShs. 210,000 (US $ 2470) in 2012 (Figure 5).

Figure 5: 14000 mango trees established using Vallerani System

3. Adoption of Vallerani System in Kenya
Ministry of Agriculture and KEFRI (through the National Agriculture and Livestock Extension
Programme [NALEP] ) adopted the Vallerani System in 2009 and established 19 demo plots
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(117.8 ha) in 10 ASAL Districts planted with high value trees (Melia volkensii, fruit trees, and
fodder). Pasture seeds (Boma rhodes and Cenchrus ciliaris [Buffel grass]) and some agricultural
crops were also planted using the Vallerani System in Garbatula Sub-county (Figure 6).

Figure 6: Fodder and pasture planted using Vallerani System in Garbatula Sub-County

As NALEP was phasing out in 2012, a number of ASAL best practice sites were selected. The
site in Kibwezi (100 acres) was ploughed using the Vallerani System (Delfino plough) and
planted with green grams and grass in Masongaleni (Figure 7). Despite the erratic rainfall during
the planting season, about 45,000 Kg of drought tolerant green grams, 945 Kg of sorghum and
2000 bales of pasture were harvested (personal communication with Rebecca of Ministry of
Agriculture Kibwezi).

Figure 7: ASAL best practice sites at Masongaleni (Kibwezi Sub-County)

4. Key lessons learnt
 The mechanized water harvesting System (the Vallerani System) should be embraced as a
technology for rehabilitating vast degraded ASAL lands in Kenya to help meet the
constitutional requirement of 10 % forest cover.
 Agriculture Mechanisation Section (AMS), Kenya Forest Service (KFS), Kenya Forestry
Research Institute (KEFRI), Ministry of Agriculture, Livestock and Fisheries and other
7

government agencies involved in rehabilitation of ASALs should each purchase at least 1
mechanised water harvesting unit for this task for greater impact.


Future programmes in ASALs are to benefit from the lessons learnt in these initiatives
and should aim at addressing the remaining gaps
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