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PRODUCTION OF PROVEN SEEDLINGSFOR DRY CLIMATES 

IN NORTH AFRICA (PPSDC in NA) 

CONTEXT AND SCOPE OF THE PROJECT 

The project document on "Production of proven seedlings for dry climates in 
N,,rth Africa has been initiated within the global context of Agenda 21 and more 
specifically its chapter 12 which addresses the issue of on " Managing fragile 
ecosystems: combating desertification and drought". Programme areas of this chapter 
include among others "combating land degradation through, inter alia, intensified s01! 
conservation afforestation and reforestation activities." 

The present project is prepared by the SRDC-NA and is expected to contribute in 
the long run, to combating desertification and ensuring dune fixation and oasis protection 
through afforestation using seedlings already proven and adapted to dry climates. In 
addition it will contribute to enhance rural stability, create both permanent and part-time 
jobs and provide income-generating activities. 

Moreover, it is expected that the project could serve as experience for 
streamlining and consolidating the philosophy of the Nexus approach which addresses 
the issues of food security, population, and environment in an inter-linked holistic 
manner. 

The proJect proposal is submitted to the meeting oflntergovernmental Committee 
of Experts of North Africa for its consideration and approval 

JrsTIFICA TION 

Deforestation and forest degradation are relentlessly decimating the environment 
of the North African sub-region with about 4% out of 46.3 million ha of forests and 
savannah formations disappearing annually. Because of deforestation, land surface 
temperatures rise, air humidity decreases, microclimate changes and desertification and 
sand dunes proliferate. As a consequence, forest cover, with the exception of Sudan, is 
very low in the sub-region, less than 5 percent of the total land. This low figure suggests 
that there is an urgent need to intensify afforestation to improve the whole socio
economic and environmental conditions in the sub-region. 
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Increasing pressure exercised by people on forests, bush and grasslands and 
proliferation of forest fires are among the main causes of the declining of such forest 
coveL Cnfortunately, all data and studies available indicate that the eradication of these 
causes remains problematic in most countries, and therefore deforestation, forest 
fragmentation and degradation are likely to continue or to increase in the future. 

On the other hand, afforestation constitutes a practical tool for greening bare 
lands, protecting soils and aquifers and more importantly promoting agriculture. But, it 
ha:-dly represents in· the sub-region 35,000 ha, or 17.5% of the area lost annually. 
Moreover, in addition to the small area planted, afforestation often has not yielded the 
expected results, because seedlings failed to endure the strong climate conditions where 
they were planted. Assuming a rate of seedling survival of 60%, and US $ 2,000 as the 
cost of planting one ha, governments of the sub-region may have incurred losses to be 
made up by repositioning, estimated at US$ 24 million, annually. 

l\ATURE OF THE PROJECT 

A way to ensure the success of the new plantations is through the production in 
greenhouses of seedlings already proven and adapted to the climate in which they will 
be· planted. The SRDC for North Africa shares this proposal and believes that the 
implementation of a project of this type (PPSDC-NA), which would consist of two 
phases, is of paramount significance for the harmonious development of this sub-sector 
in the countries of the sub-region. 

In phase one, the necessary ecological conditions to produce seedlings resistant to 
drought in greenhouse will be identified through research, training and field experiments. 
Activities during this phase will consist in developmg a computer programme to control 
and follow up the nutrition and climatic conditions necessary for seedlings growth in 
greenhouse ( e.g. substratum, air temperature, and humidity) as well as in producing 
seedlings of five indigenous species adapted to very specific arid and semi-arid climates 
in the sub-region. 

Other outcomes of phase one may include: 

• the spreading of the scientific knowledge of production of drought resistant 
seedlings throughout the sub-region: 

• the diffusion of appropriate software, equipment and programmes used during the 
experiment; 

• the involvement of the research institutions in the follow-up and improvement of 
the seedlings production system. 
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. . Phase two would consist of a field experiment with a view to produce proven 
seedlmgs on a large scale .. For thrn purpose, it is planned to construct greenhouses in 
selected areas m the countnes of the North Africa sub-region. 

O6.JECTIVES OF THE SUB-REGIONAL PROJECT 

The main general objective of the project will be demonstrating to the society and 
governments of the sub-region that production of drought resistant seedlings is 
technically and scientifically possible and economically feasible. More specifically, the 
project v.ill consist of: 

• carrying out applied research with five important forestry species in the zone with 
a view to define the required conditions for adapting seedlings to dry climates. Of 
particular interest will be the identification of conditions necessary for growing 
seedhngs in the proximity of the wilting point, while avoiding the limit of 
permanent wilting; 

• producing 5000 seedlings in greenhouse, ensuring their planting in plots 
characterised by semi-arid climate in the sub-region and monitoring their growth 
and evolution; 

• developing a data bank and disseminating data on the evolutwn of the mtemal 
conditions in the greenhouse and seedling growth both in height and diameter, as 
well as on diseases and means used for their control, 

• developing and testing a computerised dynamic control system for monitoring 
the evolution of main variables influencing seedlings growth (in the air and in the 
substratum) in the greenhouse. Algorithms of control will be developed using 
Pentium III. A set of sensors will collect and transmit key data to a computer IBM 
series/I, which will activate the ventilation mechanisms and the refrigeration and 
nutntion systems when required, through selected programmes. 

• Producing a set of mathematics models to predict the evolution of the climatic 
conditions within the greenhouse in relation to the external ones (e.g. temperature, 
humidity, solar radiation and wind speed ) and those caused by the control 
system (e.g. heaters, funs, and humidifiers among other); 

• creating probabilistic models to correlate the external conditions, nutrition and 
plants' growth. 
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The withering point (WP) which marks the lower limit of humidity where plants 
cannot live in a given soil. is the main basic element. lt is known that the rooting and 
growing process of seedlings depends mostly on the water accessible in soil (WAS). This 
is the water which is not affected by gravity and which is ready to be absorbed by the 
roots of plants. ln the semi-arid climates, the WAS must be used wisely in order to avoid 
possible withering. The risk of withering can be calculated as the result between field 
moisture (FM) and the withering point. At this point, water remains so strongly retained 
by soil forces, mainly capillary, that it cannot be used by plants to offset transpiration 
losses This water is not usable by plants. Obviously, the soil's texture has a tremendous 
importance for water retention and readiness to be used by plants. For example, water 
retention in clay soils is much higher than in sandy ones. 

The unportance of soil's texture is highlighted in the equations given below. If 
data on soil humidity are not available, the FM, the WP and the WAS could be calculated 
through the following equations and using soil's texture data. This will be of particular 
interest for the second phase. the field experiment. 

FM=0.48AC+0. l 62L+0.023Ar+2.62[1 J 
FM= field moisture as% of weight ofa dry soiL 
AC= clay as % of weight of a dry soil; 
L= silt as % of weight of a dry soil 
Ar= sand content. 

WP=0.302AC+0I02L+0 0147Ar (2] 

The greenhouse experiment will consist mainly in adapting the seedlings root 
sy,;rem to live in an area near the wither point (WP). ln other words, to enable plants to 
grow with the minimal amount of water as it happens in semiarid climates (indexes 
P/ETP of 0.20-0.50). This could be done, among other things, by controlling watering 
intensity, its frequency and timing, as well as the air temperature and humidity in the 
greenhouse. The use of different substrata is essential to meet not only the plants' water 
needs hut also the essential nutrients. 
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The project will be carried out by the SRDC-NA Other partners may include the 
High Forestry School (E.T.S. Ingenieros de Montes), Polytechnic University, Madrid 
(Spain)1

, the International Fund for Agricultural Development (IF AD), Rome, Italy, and 
the forestry research centres of the countries of the sub-region. Governments of the North 
Afr:ca sub-region are expected to provide seeds, to plant and monitor the development of 
5,000 seedlings resistant to drought (one thousand per species) upon the completion of 
the research phase. Likewise, meteorological and soil data on field-testing plots are 
exrected to be supplied by governments. 

INPUTS 

The main inputs for this project will be provided by the High Forestry School 
E.TS.Ing de Montes, Madrid, or other similar centres in the Sub-region, by providing the 
greenhouse and scientific and technical background. Meteorological, climatic and soil 
infonnation will be collected on the potential areas for conducting the experiments to test 
the performance of seedlings produced in phase I and in order to begin phase II (large 
scale product10n of proven seedlings for sites afforestation). 

Other inputs will include: 

• basic equipment and material for water, fertilisers and chemicals distribution; 

• equipment for the monitoring (mainly sensors) of the main climatic variables 
influencing growth in greenhouse; 

• software, hardware, and programmes to help plants grow in dry climatic 
conditions; 

• skilled/non skilled manpower to work in tbe greenhouse; 

• fertilisers, chemicals, substratum. seeds and other products; 

• transport, handling and storage facilities; 

• seedbed, pottery and small plot to plant the seedlings of the experiment; 

• safety equipment for workers. 

1 fhe High Forestry School inMadrid, Spain, which has the scientific knowledge and equipment has 
already accepted to cany out the research project depending on availability of funds. 
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The main output will be a publication entitled: " Guidelines for the Production 
on Proven Seedlings for Dry C1imates in Nort/1 Africa". The document will contribute 
to the development of tbe most suitable programme for producing seedlings adapted to 
the dry climatic conditions in the North African countries, as well as to provide with 
detailed information on: 

• handling and maintenance of the basic equipment for watering, refrigeration and 
heating; 

• computerising of contro I operations; 

• development of mathematical models for predicting plants' growth and the 
thermodynamic performance of the greenhouse and 

• detailed cost of each activity . 

Moreover, training capacities will be strengthened. 

Sl B-REGIONAL IMPACTS 

Scientific and technical impact 

The project will contribute to strengthen the technical, scientific and managerial 
capacities of the experts of the countries as regards the production in greenhouse as well 
as the handling (in and ex-situ) of drought resistant seedlings (in cells, super cells, 
organic-iodegradable cover and special tree-pots among others). 

In particular the scientific capaci1y can be strengthened in the three following 
areas: 

• automatic greenhouse control and monitoring; 

• selection of the appropriate substrata and fertilisers for seedlings nutrition ; 
• forecasting of seedlings grov,th through computer modelling. 

With regard to the technical aspect, the project will generate valuable information 
for carrying out afforestation plans, programmes and projects in arid and semi-arid areas. 
In addition the managerial capacities in planning, monitoring and assessing the main 
inputs and outputs planned during the project, can be substantially improved. 
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Long term socio-economic impact 

In the long run, the project will contribute to raise awareness on the necessity of 
avoiding planting twice or three times on previously planted lands. This will reduce 
afforestation costs and therefore optimise resources allocation. From the social point of 
view, the well-established plantations can contribute to generate permanent employment. 
It is estimated that sylvicultural activities can provide with permanent jobs for 2 to S 
persons per hectare per year during the growing and exploitation time of the plantations. 
In terms of timber1biomass production, it is estimated that plantations in semi-arid lands 
can yield 1 to 2 cubic metres of industrial timber per ha, per year, and several esters of 
fuel wood, in a sustained manner. 

Long-term environmental impact 

The well-established plantations will prevent the soils from degradation and 
erosion caused by wind and water and will contribute to: 

• increase substantially the environmental and landscaping quality; 

• restore special micro-climates for human and bio-diversity development: 

• ensure protection against noise and air pollution and, 

• sequestering CO 2 . 

The following table illustrates humidity relative variations in an open area and under a 
dense and medium forest canopy. 

[ Relative Humidity Variation(%) 

Without vegetation Dense Forest Cover Light Forest Cover 
40 63 47 
60 75 64 
81) 87 :, 83 
90 94 : 91 

Source: TRAGSATEC, Watershed Rehabilitation, l14undi-Prensa, page 19, }vfadrid 1994 

' 
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DFRATION AND ESTIMATED COST 

Phase one (research, training and test) requires one year of work, The 
implementation of the second one, field replica, will last 1 to 2 years. 

The estimated costs of phase one is US$ 95.000 as shown below 

• updating greenhouse equipment, E.T.S.I. Montes (l\fadrid) 

• Maintenance, manpower, and energy costs/year 

• Main inputs (special substratum, seeds, chemicals, fertilisers, etc) 

• Personnel 

Project manager 
Computer expert (consultant) 
Technical Forest Engmeer 
Fellowship (I local, one year-+-7 foreign, two weeks) 

• Transplanting and monitoring seedlings in semi-arid plots 

• Travels cost and DSA to Madrid from Tangiers (3 *4days*) 

• Travels and DSA to North African Countries (5*3days) 

• Miscellaneous 

• Overhead (13% of95000) 

Total US$ 

CONTACT POINTS 

J\A-SRDC PO Box 316 
Tangier. Morocco 
Tel.: (212) 039 32 23 46-47 
Fax: (212) 039 34 03 57 
E-mail: srdc-na@uneca.org 

CS$ 

8,000 

6,000 

5,000 

8,000 
7,000 
7,000 

25,000 

9,000 

4,000 

10.000 

6,000 

12,350 

107,350 


