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Introduction 

Land devastation is caused by destruction and removal of vegetation cover of 
an area by such human activities as misuse of land and neglect of conservation 
measures, which are further exacerbated by environmental and climatic factors. In 
Afghanistan land devastation was mainly attributed to unsystematic forest cutting 
for fuel and timber, forest fire, overgrazing, dry farming and soil erosion. Destruc
tion of plant cover was followed by severe soil erosion, heavy flooding, siltation 
and land denudation.s.IO) 

The aim of this report is to present an overall image of land devastation, to 
discuss revegetation and soil erosion control works applied in semi-arid parts of 
Afghanistan. Also, despite the fact that revegetation works were developed and 
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practised according to the natural and social conditions of each country, the 
possibilities of adapting Japanese revegetation techniques in Afghanistan will be 
explored. 

I. Natural conditions in Afghanistan 

1. Location and climate 

Afghanistan, with an area of 635,000 km2 and a population of fifteen million 
IS located in south-west Asia between latitude 29°30' and 38°31'N, and longitude 
60°45' and 74°51'E (Fig. 1). 
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Fig. 1. A map of Afghanistan. 

Due to mountainous topography of the country, Afghanistan's climate is mainly 
under the influence of altitude. North and southern aspects of high mountains have 
different temperature and precipitation (Fig. 2); while the former decreases, the 
latter increases with an increase in altitude.2,7l 

Due to the distance from the ocean and the presence of subtropical high 
pressure zone the climate is dry, with warm summer, cold winter and big dif
ferences in seasonal temperatures (Fig. 3). 

In mountainous areas, precipitations is mostly in the form of snow. Snow 
from the Hindukush mountains which lie in the middle of the country melts in 
summer and supplies water for rivers. 

South and south-east are under the influence of Indian monsoons. Annual 
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Fig. 4. Monthly average precipitation (mm) (Recorded years; 8) 

North Salang: Altitude 3350 m, annual average precipitation and temperature are 
1,236.9 mm (mostly snow) and O.2"C respectively. The Salangs are 
located in the center of Afghanistan and the precipitation of this 
area is the main source of water for rivers of the country. 

Khost: Altitude 1185 m, annual average precipitation and temperature are 
600 mm and 15.9°C respectively. It is located in the south-east of 
the country and is under the influence of Indian Monsoons. Pre
cipitation is high during plant growing season and therefore most 
of the coniferous and broadleaf forests of the country are located 
in this area. 

Mazar-i-sharif: Altitude 378 m, annual average precipitation and temperature are 
199 mm and 17.1°C respectively. Mazar is located in north Afghan
istan, where dry farming is being practiced extensively. 
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average precipitation of the country is not more than 350 mm while precipitation 
of this area is around 600 mm coming mainly as rain during the spring and summer 
(Fig,.·4).2) Broad leaf and coniferous natural forests of the country are therefore 
located in this area (Table 1). 

Table 1. Distribution of natural forests in Afghanistan 

Location and composition 

Coniferous forest of Paktia (south) 

Coniferous and broad leaf forest of Kunar (east) 

Coniferous and broad leaf, communities of Pistacia vera, Juniperns 
and etc. scattered all over the country 

Total 

2. Geology and soil 

Area in ha. 

450,000 

444,000 

1,084,000 

1,978,000 

The central and north-eastern mountains of Afghanistan consist of Preordovician 
phyllite, Paleozoic schist, slate, gneiss, granite, granodiorite and diorite, and Creta
ceous, Jurassic and Cenozoic limestone, sandy marls and shales. Outcrops of 
volcanic materials are scattered throughout most of the mountainous areas. The 
northern, southern, and eastern lowlands are occupied primarily by Quaternary 
deposits including alluvial fans, shallow temporary lakes and sand dunes.2,6,7) 

Desert saline and alkali soils have developed from both alluvium and sedimentary 
rocks. Major river valley soils are initially formed mainly of glacio-fluvial, alluvial 
and Eolian sediments. Soils of steppe and tolling hilly areas of lower latitude are 
formed from loess derived from glacial and alluvial materials. Mountain soils have 
formed from a complex of residual, colluvial, alluvial and eolian materials. Soils of 
the alluvial plains constitute forty percent of the cultivated areas and are scattered 
throughout the country. The remaining twenty percent is in high mountain lands 
and forty percent is in arid waste land.7l 

3. Topography and vegetation 

(1) Northern, eastern and south-western areas have extensive plains (600 m 
altitude) where the major features are sand dunes, salty marshes and shallow tem
porary lakes. In sandy places, Citrullus colocynthis and Haloxylon ammodendron 
(Saxaul communities) are very common.7l In eastern area (elevation 500 m) large 
shrubs of Acacia modesta and Calotropis procera are characteristic. Artemisia 
maritima is widely distributed in this zone (although it can be found even in 
alpine zones), and is usually growing on saline soils, forming 1-2 m apart in pure 
communities. 

In places where water is available, Vitis vinifera, Morus alba, Salix spp., 
Platanus orientalis, Pinus halepensis, Cupressus sempervirens, Thuja orientalis etc. 
are planted mainly as avenue and garden trees. 

(2) Steppes (600-2000 m): This zone is characterized by rolling hills, semi
arid flat lands, broad river valleys and terraces, sand dunes, range lands and crop 
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lands. In the rolling hills and flat areas where there is adequate moisture, dry 
farming is being practised. Populus spp. are mainly cultivated by irrigation for 
timber. Composition of avenue and garden trees has marked similarities to what 
was described in zone one.2,7) 

In most of the lower areas of this zone, the number of species is very few 
while, in higher elevations the vegetation becomes gradually richer, and where there 
is more moisture due to topographical reasons natural forests of Pistacia vera 
which are of commerical value are being formed, although the trees are low (3-5 
m in height). Tamarix pentandra and T. leptostachys often forms large open 
associations along rivers or on grounds with underlying water. 

(3) Mountain Ranges (2000-3500 m): This is the zone of deciduous and 
coniferous forests. Deciduous trees are dominant in the lower parts while, the 
coniferous forests dominate the upper parts. Quercus baloot is found mixed with 
Olea cuspidata, Pistacia kinjuk and P. cabulica. 

From an altitude of about 2200 m, Quercus disappears and Cedrus deodara 
and Pinus excelsa are dominant. Higher up Picea smithiana are mixed in some 
places with deciduous trees mainly Fraxinus spp. and Ulmus campestris, forming 
dense forests. Cedrus deodara diminishes slowly from elevation of 2500 m while, 
P. gerardiana becomes dominant, and so the forest becomes less dense. The timber 
lies generally at about 3500 m. 

(4) Alpine zone (3500 m upward): In the lower parts of this zone Juniperus 
communities are rather tall (2-3 m), while, in drier places J. seravschanica is 
depressed and covering the ground with it's branches. Table 2 shows the com
parison between Afghan and Japanese flora.6) 

Table 2. Comparison between Afghan flora and Japanese 
flora (number of species of composed) 

Afghanistan 

Gymnospermae 14 

Monocotyledoneae 397 

(Gramineae) (165) 

Choripetalae 1254 

(Crucijerae) (188) 

(Leguminosae) (346) 

Sympetalae 1015 

(Compositae) (432) 

(Labiatae) (160) 

Total 2680 

Japan 

39 

1140 

(231) 

1839 

(65) 

(97) 

629 

(360) 

(86) 

3647 
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II. Land devastation and revegetation 
works in Afghanistan 

1. Factors of land devastation 
In Afghanistan the problem of land devastation has a long history. Transhuman 

migrations, ,pastoralism and concentration of population around water resources 
leads to over exploitation of the land resources. 

For hundreds of years these factors have been contributing to land devastation, 
although in small scale and at a slow pace. Recently due to the growth of popula
tion, there has been an increase in demand for wood both for fuel and timber; 
meat and wheat and other cereals for' the staple diet. Thus the pressure has in
creased on natual renewable resources such as forests, range lands and dry farming 
areas for the production of the above mentioned items. In general, unwise use of 
land together with harsh climatic and environmental conditions caused land devasta
tion. 

Although sufficient data is not available at present individual factors of devasta
tion will be explained as follows ; 

(1) Overgrazing: Overgrazing has long been known to exist in Afghanistan. 
Rangelands are of great economic significance. Sixty two percent or 393,700 square 
kilometer area of the country is currently considered to be ranges. They are stocked 
with a maximum of 30 million animals of which over 80 percent are sheep.lO) 

"'Improved pastures are nonexistant, and there has been no evaluation of the 
capacity of the natural grazing areas. Platable species of plants are being overgrazed 
leaving the area as a bare land. Areas around watersources also are being over
grazed due to presence of animals for long periods of time. In this way large 
portion of rangelands changes to barren and devastated areas. 

(2) Dry farming: Out of total of 2,350,000 ha under wheat in 1978, 1,050,000 
ha were pl£lnted unirrigated or by dry farming, mainly in the northern steppes. lO) 
Large areas of former rangelands have been taken over for the practice of dry 
farming during the last two decades. An increase in the number of tractors in 
the countryside facilitated dry farming. 

Due to topography and rain pattern soil erosion is a severe problem in the area 

Table 3. Exploitation of natural forests in Afghanistan 

1. Standing stock of timber 15,000,000 (m3) 

2. Wood suitable for fuel 14,000,000 

3. Annual growth of timber 126,500 

4. Quantity exploitable 70,600 

5. Annual exploitation of timber 635,400 

6. Firewood capacity 60,000 

7. Actual exploitation of firewood 120,000 

8. Total capacity for exploitation per year (4+6) 130,600 

9. Total actual exploitation per year (5+7) 755,400 
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of dry farming. Where this has occurred it is likely that productivity will fall off 
after the first year or two of cultivation and the land will be abandoned. 

(3) Deforestation: As it can be clearly seen from Table 3 the process 
of deforestation is going on very fast. Annual exploitation of wood is 5.8 times 
more than the exploitable capacity of forests. Moreover, the wood is cut unsystem
atically and with no provision for reforestation. Occasional forest fire adds to the 
problem. In this way large areas of forested lands are being changed to bare 
lands annually. 

(4) Soil erosion: Soil erosion process is very active in all of the three men
tioned areas. Sporadic high intensity rainfall measuring 30-40 mm in a few min
utes, especially during the time when the land is bare and with no vegetation 
cover causes severe soil erosion and flooding. 

Deprived of it's protective cover of vegetation and exposed to wind and runoff, 
the soil starts to erode. Erosion features such as sheet, rill and gully are quite 
visible, almost everywhere in the above mentioned devastated areas. 

2_ Types of revegetation works, mainly in the greenbelt around 
the Kabul City 

Due to semi-arid climate in most parts of the country, the main problem for 
plant growth in Afghanistan is lack of water. Therefore,· methods and species used 
for revegetation works have water retention and drou~ht resistant characteristics 
respectivelyY The purpose of these works, however;-are water and wind erosion 
control, greenization, and fuel wood and timber production. Following is a brief 
explanation of three main types of revegetatIon works in Afghanistan. 

(1) Sand dune fixation: Sand dune movement is a problem in north and 
south-west of the country where the average annual precipitation is less than 150 
mm. Summer winds of up to 80 km/hr moves these dunes, with subsequent en
croachment on agricultural lands, irrigation canals and human settlements. 

Vegetation works are the only measures taken so far for dune stabilization. 
For this purpose cutting of Haloxylon ammodendron is planted together with 
locally grown reeds. However little is known about the results of revegetation 
works in this area. 

(2) Plantations of fast growing trees: Species of Populus, Salix and Eucalyp
tus are being planted on flat areas, farm boundaries and along the river banks where 
irrigation is possible. Among these Populus are grown in semi-arid areas with an 
average annual precipitation of 400 mm which is mostly in form of snow, while 
Eucalyptus spp. are planted in areas under the influence of Indian monsoons. 
Salix can be planted in all climatic regions of the country. 

For the establishment of these plantations cutting of Populus nigra, P. alba, 
P. euphratica etc. and Salix alba are being planted in late winter and irrigated 
frequently during summer. Eucalyptus spp., however, are propagated by seeds, 
raised in plastic containers and then transfered to the planting site. 

(3) Hillside afforestation: Water retention terracing and trenching method 
are currently being used for hillside afforestation, while the former is applied in 
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semi-arid areas with less rainfall, the latter is mostly practiced in clear cut areas 

of natural forests. v 

One of the areas where water retention terraces are extensively at use is the 

greenbelt around the Kabul City (Fig. 5). This project consists of eleven units, 

with a total area of 300 hectare. The landscape is hilly with soil ranging from 

gravelly to gravelly loam. 
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10..,.' ___ _ 

i t tj 
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I 

Cut Area 

Fig. 5. Schematic drawing of a cross-section (above) and an alternate 
shape plane figure (below) of water retention terrace practiced 
in the greenbelt area in Kabul City. 

Factors of widespread devastation in this area are mainly overgrazing, cutting 
and uprooting of herbs and shrubs for fuel and stone extraction. 

Some of the nomads travelling to cooler parts of the country during spring 
and summer seasons, stay in this area from early April to late August, and it is 
this season when plants start to grow. Travelling sheep, goats, camels and other 
domesticated animals graze over newly grown plants. Since livestock grazing ca
pacity is not taken in consideration, overgrazing is usually the result. What is left 
after grazing is being cut and uprooted during autumn for winter fuel by nearby 
villagers. 

Also due to its location in the vicinity of the capital, stone extraction for 
construction purposes is a common practice. Quarries of up to 20 m in depth 
and several tens of meters in width can be found almost everywhere in this area. 

Revegetation works in this area have a rather long history. Eighty years ago 

20 hectares in the west side were planted with Vilis vinifera. In the early sixties 

more than 50 hectares were planted. with different species of pine and broadleaf. 
These works were carried out mainly on bench terraces. 



Possibilities for Adaptation of Japanese Revegetation (ATIF·ARAYA) 101 

Recently this area was designated as greenbelt zone, and so rather large scale 
revegetation works were carried out by constructing water retention terraces and 
by planting the following plant species; Robinia pseudo-acacia, Ailanthus glandulosa 
Cersis grijfithii, Cedrus deodara, Picea morinda, Pinus excelsa, P. gerardiana, P. 
nigra, P. ponderosa etc.. Planted seedling in most cases are being watered manually 
5 to 7 times a year, using 8 and 10 liter buckets. Water is transported from long 
distances by tankers. Continued watering for up to 5 years proved to be very 
useful in increasing the survival rate of seedlings. However due to fuel and labor 
costs, it is being practised only for the first two or three years. 

III. Land devastation and revegetation 
works in Ashio, Japan 

Land devastation and revegetation works in Ashio and Tanakamiyama will 
be cited as two typical examples in Japan. 

(1) Ashio district has an area of 185 km2, and is located at the extreme western 
edge of Tochigi prefecture. Average yearly precipitation and temperature is 1600 
mm and 1l.8°C respectively. The maximum daily rainfall recorded so far is 407 
mm. Most of the rain falls during the growing season from May to August, and 
is under the influence of typhoons during the month of August to September 
(Fig. 6).,,8,9) Average wind speed is 1.7 m/sec which causes plant damage during 
winter.8) 

300 

250 

g200 
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.~ 

.0. 100 

£ 50 

Mar. Jun Sept. 

Fig. 6. Ten years monthly average precipitation 
in Ashio (1973-1982). . 

Dec. 

Frost heaving displaces planted seedlings, and is severe in area of loamy soils. 
As data from 1968 to 1972 Table 4 shows, early frost heaving occurs mainly 
during the month of October before snowfall. 

Sulfur dioxide (S02) gas emissions from the copper smelting, indiscriminate 
forest cutting as fuel for smelting and mine timber, and forest fire were the main 
causef of land devastation. As it can be seen from the following brief chronology 
of main events, the processes of devastation occurred over a long period of time. 
-1610 - Discovery of copper mine. 
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-1884 - Indiscriminate cutting of nearby natural forest as fuel for smelting and 
for mine timber, and occurrence of big forest fires. 
- 1893 - Adoption of a new copper smelting method which increased the quantity 
of SOli emissions to a considerable extent, and resulted in large scale devastation. 
- 1956 - Installation of self-cleaning smelting equipment.4,8) 

However, until 1956 the SOz gas emission continued and spread to the sur
rounding areas following the direction of the wind (Fig. 7). As a result, in the 

year 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

Table 4. Snow fall and frost heaving occurrence in Ashio 

First snow fall 

Day Month 

14 Dec. 

5 Dec. 

28 Oct. 

15 Nov. 

28 Oct. 

21 Nov. 

6 Nov. 

Last snow fall 

Day 

16 

26 

16 

10 

Month 

Apr. 

Mar. 

Apr. 

Apr. 

15 Apr. 

First frost 

Day 

30 

13 

21 

8 

23 

Month 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 
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Fig. 7. Changes in heavily damaged area from 1905 to 1956. 
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area such as Honzan, both woody and herbaceous plants were not only destroyed, 
but for some time they were unable to grow. Consequently the area was turned 
bare as rocky mountain slopes with shallow soil cover. 

After the installation of self-cleaning smelting equipment, the devastated moun
tains of Ashio were classified into three categories according to the degree of 
damage.'·8.9) 

(i) Area of light damage 7,860 ha, almost recovered 
(ii) Area of medium damage 3,840 ha, partly recovered 
(iii) Area of heavy damage 3,155 ha, hardly recovered 
In November 1982 a photointerpretation was carried out using two ran pan

chromatic airphotographs of the scale 1/10,000 in the year 1957 and five ran air
photos of the scale 1/20,000 in the year 1976. Those were to determine the 

Year 

1950 

1957 

1976 

Table S. Results of the photointerpretation of the heavily damaged 
part of the Ashio devastated area (in ha.), Nov. 1982 

Heavy Medium damage (M) Light 
damage damage Settlements 

(H) 

2,532 

1,988.6 

1,321.6 

1957 

(Ml) (M2) (S) 

35 500 8.6 

205.9 331 673.7 

N 1976 

4 

o 1.okm 

Fig. 8. A photointerpretation map of the heavily 
damaged area in 1957 and 1976. 

11.8 

11.8 

11.8 

H: Area of no vegetation (moderately to steep slope, strongly eroded) 
M: Area of sparse vegetation (moderately to steep slope, moderately eroded) 

Ml : Area of sparse vegetation, herbs. 
M2: Area of sparse vegetation, herbs and a few trees. 

Total 

2,544 

2,544 

2,544 

S: Area of dense vegetation (moderately to steep slope, slightly to moderately eroded). 
©: Copper smelting factory (source of S02 smoke) 

1957 mapping unit boundaries 
!: 1976 mapping unit boundaries 
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effectiveness of revegetation works and to measure the changes in the recovery of 
vegetation in the area over a period of 19 years. 

The airphotographs covered 2,544 ha of the area which in the fifties was 
delineated as heavily damaged. This covers 14.2 percent of the 17,827 ha total 
forested land of the Ashio district, and was divided into three mapping units of 
H area of no vegetation, M area of sparse vegetation and S area of dense vegetation 
(Table 5). A photo-interpretation map of the scale 1/25,000 was drawn (Fig. 8). 
It can be clearly seen from maps and Table 5 that even in heavily devastated part 
there has been a continuing tendency toward recovery due to revegetation works 
and natural invasion of plants. 

At present, revegetation works follow basic works, such as check dams, con
crete plates, and vegetation works such as vegetation matting, sack, terracing and 
air seeding. The tree species used for revegetation works are mainly Robinia 
pseudo-acacia, Alnus pendula, Pinus thunbergii, Clethra barbinervis etc.. However, 
in Ashio devastated areas, revegetation works have a rather long history. Moreover 
different kinds of techniques were tried for hillside afforestation in the area. Table 6 
shows the works carried out from 1956 to 1974, and Fig. 9 shows the designs of 
some of the works. 

(2) Tanakamiyama: Tanakami mountain is located in south-eastern part of 
Shiga prefecture, in the basin of Seta River. It has an average annual precipitation 

Table 6. Revegetation works from 1956 to 1974, in Ashio 

Kind of work Years Amount of work 

1. Grading and steps 1956-1974 2,581,571.5 m 

2. Vegetation plates 1961-1974 147,670 m 

3. Vegetation bags 1963-1974 175,983.5 m 

4. Direct sowing by local grasses 1957 89,037.3 m 

5. Slope sodding work with vegetation blocks of uniform 1957-1960 and 40,845.3 m shape 1970 

6. Terrace work with planting 1956 and 1974 1,187.8 m 

7. Vegetation blocks of different shape (Shape 
are according to slope and other factors) 

changes 1957-1958 1,183.6 rrf 

8. Point seeding 1958 26,500 Pieces 

9. Straw matted 1967-1969 6,260 rrf 

10. Vegetation bag one line 1966-1967 7,923 m 

11. Line seeding (without excavation) 1957-1960 89,648.6 m 

12. Linear sodding (without excavation) 1967 275 m 

13. Step work with straw bundle 1956-1958 120,894.1 m 

14. Vegetation bags and channel work 1965 282.7 m" 

15. Iron net 1969-1970 3,500 rrf 

16. Wicker work 1958-1969 14,542.8 m 

17. Step work with stone 1958-1963 3,776 m 

18. Wire cylinder work 1967 and 1971-1973 844 m 

19. Seeding (by sprayers, helicopter etc.) 1970-1973 92,169 rrf 
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5. Slope sodding work with 6. Terrace work with 8. Point seeding 
vegetation block planting 
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11. Line seeding 
9. Straw matted work 10. Vegetation bag one line (no excavation) 

=j I Lr 
12. Linear sodding with 13. Step work with straw 14. Channel work with 

excavation bundle vegetation 

~ U 
I 16. Wicker work 18. Wire cylinder work 

Fig. 9. Hillside works in Ashio. 

of 1,500 mm, mostly as rain. The bed rock is granite where weathering is very 
active. Natural vegetation prior to devastation were mainly Cryptomeria japonica, 
Chamaecyparis obtusa and Quercus spp .. 

The area was devastated due to the digging of potter's clay, tree cutting for 
fuel, construction of temples, shrines and palaces in Kyoto and Nara prefectures. 

Revegetation works follow terracing along the contours (Fig. 10), with species 
such as Pinus thunbergii and Alnus pendula used for planting. Pinus thunbergii 
was chosen due to it's relative fast growth and high survival rate characteristics, 
while alder was selected for adding organic matter to the soil. 



106 Research Bulletins of the College Experiment Forests Vol. 41, No.1 

E 
N 

Miscanthus sinensis 

tRl'+--"I''--4Straw bundle 

I-O.8m -l 

A cross-section of terrace constructed in moderately sloping hillsides. 

Concrete Plate 

A cross-section of terrace constructed in steep hillsides. 

P.thun~gii 
I Arndula M. sinensis 

~111~/Ir/f£,,~I(~/,~k,,2,,~,/~t~tsr 
A horizontal diagram of terrace. 

Fig. 10. Design of terrace and planting works in Tanakamiyama. 

IV. Possibilities for adaptation of Japanese 
revegetation techniques in Afghanistan 

In arid and semi-arid parts of Afghanistan with it's previously mentioned little 
amount of rain fall and dry summer, planted seeds of grasses, trees and seedling, 
can not survive without watering. Considering this fact, revegetation works such 
as seeding by helicopter or sprayers, direct sowing by local grasses, point and line 
seeding will not give good results. 

Foundation works for stabilization of land surface and planting site such as 
grading and steps, terracing works with planting, step work with stone, wicker 
work, and wire cylinder works, can .be applied in semi-arid and areas under the 
influence of Indian monsoons where strong wind erosion and surface water erosion 
take place. However, they may need some minor changes to fit the local conditions. 

In most parts of Afghanistan, plants grown from direct seeding in terraces 
have good growth only for the first few months. Because rain water is available 
and the soil is moist during this time. Keeping moisture around the newly grown 
roots for longer periods of time is vital to the survival of these seedlings. Also 
protecting seeds and seedlings from the direct impact of incoming solar radiation 
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is considered to be very important. To achieve this, vegetation bag method pre
sently at use in Ashio can be practiced for revegetation works in Afghanistan. 
In this case, organic matter content of the bag should be increased, and also should 
be supported with straw mat in both sides and beneath (Fig. 11). 

Kind of 

work 

Vegetation 

bags 

Terraces 

Original form practised in Ashio and Tanaknmi. 

Bag content: 
1. Soil 0.OO23m'/bag 
2. Fertilizer 0.03 kg/bag 
3. 
4. Mixed herb and 

tree seeds. 

I- 0.8m -I 
.- to m --I 

H:4.0 

Recommended modification 

nag content: 

1. Soil O.O~ m3/bag 

2. Fertilizer 0.05 kg/bag 

3. Compost 0.7 kg/bag 

4. Tree seed only 

Layer of straw 

Improvement in the water 
holding capacity of soil: 

-by increasing the amount 

of fertilizer and CO!"!.1.post. 

-by surrounding bags with straw layers. 

To concentrate rain water around seedling the interior 

of terrace should be given a conc~ve shape. 

Fig. 11. Recommended modification of some planting works 
practised in Ashio and Tanakamiyama for use in semi
arid and forested regions of Afghanistan. 

This will considerably enhance the moisture holding capacity of the bags, 
prevent excessive evaporation and increase the survival of seedlings. 

To increase the water holding capacity of soil in water retention bench ter
races, straw bundles can be embedded in the bottom of the pit near the root zone, 
in the same way it was practiced in Tanakamiyama. This will increase the mois
ture availability, and after decaying will provide organic matter for the soil. For 
soil and hillside stabilization in steep slopes, concrete plates can be constructed in 
the same manner as in Ashio. 
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Conclusion 

In Afghanistan, land devastation leads to desertification. Every year tens of 
hectares of range and arable lands are being transformed into desert. Amount 
and timing of precipitation is a limiting factor in rehabilitation of devastated areas. 
Wind erosion is a problem in sandy areas, where sand dunes moving by seasonal 
winds are encroaching on arable lands and villagers. 

Land devastation is mainly caused by human misuse of land, negligence of 
conservation measures and severe climatic conditions. Accelerated soil erosion, 
flooding and siltation are the common results. 

The problem in Afghanistan is to find scientific ways and the proper technology 
to revegetate the devastated areas and combat the process of land devastation. In 
this connection, some of the revegetation methods and techniques used in Japan, 
especially in Ashio and Tanakamiyama can be applied for revegetation works in 
Afghanistan. 
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