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GIRIS

Diinya niifusu (blylik bir slratle) artmaktadir, nitekim 1900 yi-
linda diinya niifusunun artig orani % 1 in altinda iken simdi bu oran
% 2 ye ylikselmistir, ayn1 tempo ile artmasi halinde dinya nifusu-
nun 2000 yihinda 5,5-6 milyara ulasacagr tahmin edilmektedir.

Bu artan niifusun biiyik bir kismi normal manada besleneme-
mekde diger bir ifade ile gilinde alinmas1 gerekli 2200 kaloriyi alama-
maktadirlar. Kabarik bir yekun tutan (takriben 2,5 milyar) ve aclik-
la miucadele halinde bulunan insanlarm bliyik bir kismi ekonomik
bakimdan geri kalmis iilkelerde yasamaktadir.

Artan nifusun beslenme problemlerinin ¢6ziimi i¢in dogumlarin
kontrolu, tarim metodlarinin 1slahi, ve kurak sahalarin kiymetlendi-
rilmesi gibi hususlar tizerinde durulmaktadir. Bilhassa diinya tizerin-
deki kurak sahalarin, karalarin % 30 u kadar genis bir yer kapsamasi
ayr1 bir onem kazanmaktadir.

Nitekim FAQ, Unesco ve Cento gibi milletler arasi orgiitler kurak
mintikalar ve kuraklikla ilgili problemleri calisma programlaria al-
mig bulunmaktadir. Burada daha ziyade kurak bolgelerin hidrolojisi, bu
bélgelerin insan, bitki ve hayvan ekolojisi, kuraklikla ilgili mikrokli-
matolojik Gzellikler, bu bolgelerin tuz problemi, bitki - su miinasebeti,
kurak bolgelerde arazi kullanma, toprak sartlari, bu sahalara ait ot-
latma ve gécebe hayvancilik problemleri ve ormanlastirilma imkanla-
1 Uzerinde calisiilmaktadir.

*

) Bu makale Tahbranda Cento tarafindan  19-23 Eylil 1971 tarihleri  arasinda  «Agricultural
Aspects of arid and scemiarid zones» seminerde «Erosion Control and Vegetative Cover under Dryland
Conditions in Turkeys adi alténda veritmis olan tebligin genigletilmis bir s klidir.
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Memleketimizin genis bir kismi kurak ve yari kurak kusaga rast-
lamasina ragmen bu sahalar {izerinde gerektigi sekilde durulup yu-
karda zikredilen kuraklik problemleri ele alinmamistir. Ancak son yil-
larda Tiirkiye Bilimsel ve Teknik Arastirma Kurumu binyesi i¢inde
bir kurak bolge arastirma enstitiisliniin kurulmasina karar verilmis-
tir. Bu suretle mevzuu bahis Enstitiniin kurulmas: ile Turkiyedeki
kurak sahalar ve buralara ait problemler arastirilacaktir.

Bu makalede Tirkiye'deki ve ozellikle I¢ Anadoludaki kurak sa-
halarin erozyon kontrolu ve vejetasyon ortusi uzerinde durulacak-
tir.

A — TURKIVEDEKI KURAK SAHALARDA EROZYON PROBLEMI

Tiirkiye kuzeyde Karadeniz, batida Marmara ve Ege denizi, gliney-
de Akdenizle cevrilidir. Arazi batidan doguya dogru tedrici olarak
ylikselen morfolojik bir karaktere sahiptir. Kuzeyde Karadeniz sira
daglarinin, giineyde Toroslarin denize paralel bir sekilde seyretmesi
I¢ Anadolu'nun yagisca fakir ve semiarid bir karakterde olmasina se-
bebiyet verir. Pek tabii bu cografi ve iklim sartlari I¢ Anadoludaki
yiiksekce yerler disindaki sahalarin vejetasyon ortiisii bakimindan ¢ok
fakir olmasini dikte etmektedir.

Diger taraftan topraklar gerek su gerekse rizgir erozyonu ile ko-
laylikla tasinabilecek bir durum arzeder. Ormanlarin muhtelif sekil-
lerde tahribi ve yanlis tarim usiilleri siddetli toprak erozyonuna sebe-
biyet vermektedir.

Son yillarda Istanbul Universitesi Ormancilik Cografyasi ve Yakin
Sark Ormanciligt Kirstisi Elektrik Isleri Etid Idaresi Genel Mudir-
ligi ile DSI Genel Mudirligi mistereken Turkiye'de genis sahalarda
erozyon etidleri yapmistir. Memlekette muhtelif yerlerde yapilan bir
¢ok barajin siltasyon problemi, ilgili devlet ¢rgiitlerinin lizerinde has-
sasiyetle durduklari bir konu olmustur.

Bu arastirmalar barajlar1 besleyen yagis havzalarindaki toprak
erozyonunu oOnlemek ve kontrol altina almak gayesini gltmektedir.

Bilindigi tGzere Tarkiye eski bir memlekettir, burada binlerce yil-
dan beri tarim yapilmis, ormanlar bir cok yerlerde tahrip edilmis ve
step sahalar1 tarima tahvil edilmistir. Bunun neticesinde meyilli yer-
lerdeki topraklar tamamen tasinip gitmis ve bu sahalar terkedilmis-
tir. Bu muameleler uzun bir periyot icerisinde bugiine kadar devam
edegelmistir. Iste bu sebepten memlekette bakir bir toprak profili bul-
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mak hemen hemen imkansizdir. Mamafih yukarida verdigimiz ornek-
ler sadece Turkiye icin degil fakat biitin Yakin Dogu memleketleri
icin mevzuu bahistir.

Orman Fakiiltesi Ormancilik Cografyasi ve Yakin Sark Ormanci-
l1g1 Kirststu Profeséri merhum Dr. Orhan Yamanlar ve ekibi Tiirki-
yede basghica Kizil Irmak, Sakarya, Gediz, Yukar: Firat, Seyhan ve
Ceyhan ile diger bazi nehir havzalarinda erozyon etiidleri yapmistir.
Bu sahalar total olarak 20.481.000 ha. olup Turkiye'nin % 27 sine
tekabiil etmektedir. Mevzuu bahis erozyon etiidleri neticesine goére aras-
tirma sahasmin % 36 sinda toprak kalmamis, % 32 sinde toprak eroz-
yonu ¢ok aktif durumda, sadece % 28 nde su erozyonu ciddi bir problem
tegkil etmemektedir (9).

Turkiyedeki arid sahalarin vejetasyon ortiisii ile bu sahalardaki
erozyon problemlerine ait asagida bilgi verilecektir:

Turkiyedeki kurak sahalarda stepler yayilis gosterir, bu sahalar
Trakya, Ic Anadolu, Dogu ve Giiney Bat1 Anadolu’da bulunmaktadir.
Bilhassa buyik erozyon zararlarinin meydana geldigi Ic Anadolu bu
makaleye konu olarak secilmistir.

I¢ Anadolu etrafi daglarla cevrili bir platodur, ortalama yiiksek-
lik 900 m. olup bu bazi yerlerde 1500 m. ye erismektedir. Bolgede step
iklimi hakimdir. Ankara meteoroloji rasat istasyonunun otuz yilik
ortalamasina goére yillik ortalama yagis 340.7 mm. yillik ortalama su-
hunet 11.7 °C, minumum suhunet -24.9 °C, maximum suhunet 38 °C.
Ge¢ don Nisan sonuna kadar devam eder. Erken don Ekim ayinda
baglar. Yagislarin biiyik kismi kis ve ilkbahar mevsiminde diiser.

Yagis ve evaporasyon arasindaki iligkilere gore bolgede «Semia-
rid» iklim tipi vardir.

Toprak diiz yerlerde oldukca derin fakat meyilli sahalarda cok
sathidir. Toprak 50 cm. derinlige kadar donar, ilkbaharda miikerrer
donma ve ¢oziilmelerle kabarir. I¢ Anadoluda toprak erozyonunun se-
bepleri arasinda orman tahribi, erken ve asiri otlatmalarla mer’alarin
bozulmas gibi faktorler zikredilebilir. Burada gerek su gerekse riz-
gar erozyonu faaliyeti miisahede edilmektedir. Sakarya nehri iizerin-

de kurulmus bulunan Sariyar Baraj goliine her yil 4 milyon m?®. top-
rak siiriiklenmektedir.

. Ankara yakinindaki Qubuk barajia, su tutma havzasindan 21 yil
Icerisinde 5 milyon m® toprak tagmarak baraj géliine girmistir (6.S.6).

Yapilan aragtirmalara gére Ankara sehri icinde akan Hatip cayi-
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nin, normal bir yaz sagnak yagisini takiben 20 000 ton toprak siriik-
ledigi tespit edilmistir (1. S. 36).

Diger taraftan I¢ Anadoluda bulunan Uc¢ devlet liretme ciftligin-
de 1956 yilinda riizgir erozyonu sebebiyle 36 000 ton mahsiil yerine
sadece 6000 ton mahsil alinmistir (10. S. 284),

I¢ Anadoluda her yil husule gelen riizgir erozyonu ile kaybolup
giden toprak icinde 396.666 ton bugday verimine vetecek derecede be-
sin maddesi oldugu ve bunun da 158.666.400 T.L. lik degere tekabiil
ettigi ifade edilmektedir (4. S. 34).

Bu misaller I¢ Anadolu kurak sahalarindaki su ve riizgir erozyo-
nunun meydana getirdigi tahribat hakkinda bir fikir vermektedir.

I¢ Anadoluda meydana gelen riizgir erozyonu zararlarini énlemek
maksadiyle Ankara’ya 90 Km. mesafede ve sehrin giiney dogusuna dii-
sen Bala devlet Uretme ciftliginde koruyucu riizgir seritleri tesisi de
nemelerine girisilmistir (3. S. 145 -157). Arastirma sahas1 I¢ Anadolu
step iklimi sahasina girmektedir. Toprak Kirecli, balcikli kum top-
ragidir. Denemelerin yapildigr Bala civarinda vejetasyon oOrtusi ge-
nellikle cok fakir bir manzara arzetmektedir. Arastirmalarimiza gore
Bala'min kuzeyinde ve Beynam koyil civarinda bir karagcam ormani ba-
kiyesi, Ucem koOyii yakininda ve Buyuk Boyalik koéylinde mese (Quer-
cus pubescens) yayilis gostermektedir (7.S.37). Bala devlet liretme
ciftliginde tecriibelere baslanilmadan once sahanin bir haritas1 yapil-
mis ve bunun tlzerinde tesis edilecek koruyucu riizgar seritleri isaret-
lenmistir. 1952 yilinda projeleri Orman Fakiiltesi Ormancilik Cograf-
yasl ve Yakin Sark Ormanciligt Kirslisii tarafindan yapilan koruyu-
cu rlzgar seritleri 1954 yilinda Ormancilik Arastirma Enstitisd ile
mistereken araziye tatbik edilmis ve ilk defa 3 ve 4 numarall serit-
ler ekim ve dikim yolu ile tesis edilmistir. Bu seritler on agag¢ ve agac-
cik sirasindan miutegekkil olup aralarinda 2 m. lik bir mesafe birakil-
mistir. Ana seridin her iki yaninda birakilan beser metrelik kisimla
serit genisligi 30 m. yi bulmaktadir. Serit'in gelecekte bir cati man-
zarasl alabilmesi icin yanlarda daha az boy yapan mukabil orta ki-
simlarda daha stratli biiyiyen turler kullanilmistir.

Seritler arasindaki toprak sonbaharda 20 - 25 cm. derinlikte islen-
mig, ekim (30 X 30 cm) ocaklarda yapilmistir.

Kullanilan yaprakl agac¢ tlirleri arasinda Robinia pseudoacacia L.,
Ulmus pumila L. ve Quercus haas kotschy en iyi blyviimeyi gostermis
ve muhite de iyi intibak etmistir. Igne yapraklilardan Pinus nigra
Arnold, Pinus silvestris L. ve Cupressus arizonica iyi gelisme yapmig
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bilhassa sonuncu tir yedi ay icinde ortalama 3.4-3.8 m. ylkseklige
erigmistir. Diger taraftan yaprakll tirlerden Ulmus pumila ve Ailant-
hus glandulosa basarili biiylime yapmissada habitus'u riizgar seritle-
rine uygun diismemistir,

Koruyucu riizgar seritlerinde kullanilan agacciklar arasinda Eleag-
nus anustifolia L, Prunus mahalep L., Pirus amigrifolia L., Amygda-
lus communis L. ve Prunus armaniaca L. iyi bir gelisme gGstermistir.

Riizgar erozyonuna karsi Bald’da tecriibe mahiyetinde yapilan ko-
ruyucu rizgar seritleri bugiin 16 yilini doldurmus bulunmaktadir. Bu
seritler arasinda mikroklimatolojik arastirmalarla, seritlerin, tarim
tiriinlerinin verimi lizerinde ne gibi tesiri oldugu da ayni sekilde tes-
pit edilmelidir. Diger taraftan ayni arastirmalarin Ic Anadolu step-
lerinde yer alan diger devlet tiretme ciftliklerinde de yapilmas: isabet-
li olacaktir.

I¢ Anadolu'da, 6zellikle Karapmar civarinda son ylllarda meyda-
na gelen ve biylk tahribata sebebiyet veren riizgar erozyonuna kars
da Tarim Bakanliginca yogun calismalar yapilmis ve tehlike onlene-
bilmistir.

B — KURAK SAHALARIN VEJETASYON ORTUSU

I¢ Anadolu'nun vejetasyon ortiisiine gelince; Bu istikamette yerli
ve yabanm“bir cok ilim adamimnin arastirmalar yapmig oldugu goriil-
mektedir. Ornegin KRAUSE, K (1940) l¢ Anadolu step florasi hak-
kinda etrafli bilgi vermis, BIRAND, H. (1945 - 1947, 1950) step bit-
kilerinin su ekolojisi ve kok minasebetlerini incelemis, son zamanlar-
da da Tuz gélii civarindaki tuz topraklarinda yetisen bitkiler iizerin-
d.e aragtirmalar yapmistir, WALTER, H. (1956 ) I¢ Anadolu steplerinin
bilhassa otsu tiirleri iizerinde calismis, LOUIS, H. (1939) ic Anadolu
St‘:ep sahasinda yayilis gosteren ormanlarin alt kuraklik sinirini tes-
bit ederek kiymetli neticeler elde etmistir. Nihayet Orman Fakultesi
Ormancilik Cografyasi ve Yakin Ormancilign Kirsisiinde tarafimiz-
dan yapilan ve «I¢ Anadolu steplerinin antropojen karakteri tzerine

arz.a,§t1rma1ar>> adli calisgmada da burada bazi orman bakiyeleri tespit
edilmigtir.

. Simdiye kadar yapilan arastirmalara gore (8) I¢c Anadoluda tes-
PIt edilen otsu tiirler arasinda Artemisia fragrans, Artemisia spicata
Achillea santolina, Euphorbia tinctoria, Glubularia orientalis, Isz'tz"s)
9lauca, Linum hirsutum sub Sp. Anatolicum, Peganum harmala, Poa
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bulbosa, Bromus erectus, Bromus tomentallus, Festuca ovina, Festuca
sulcata gibi tirler yer almaktadir.

Bunlarin disinda Tuz goli civarinda corak topraklarin taninma-
sinda ve islahinda alinacak kultur teknik tedbirlerin secilmesinde pra-
tik degeri haiz baz1 yeni birlikler tespit edilmistir, bu birlikler arasin-
da Salsola platyheca, Frankenia hirsuta ssp. hispida Staticea iconia
birligi, Petrosimonia birandii var. Subglabrum, Atropis distans var.
convoluta - Statice gmelini, Juncus maritimus - Statice glubulifera, Ho-
locnemum strobilaceum, Salicornia herbacea zikredilebilir (2. S. 53).

Diger taraftan Ormancilik Cografyasi ve Yakin Sark Ormancilifl
KirslUsinde tarafimizdan yapilan arastirmalarda I¢ Anadolu steple-
rinde odunsu tlirler arasinda Pinus nigra var. Pallasiana, Quercus
pubescens, Quercus infectoria, Quercus pedunculata Haas, Juniperus
oxycedrus, J. foetidissima, J. excalsa, Prunus mahalep, Celtis tournefotii,
Jasminum fruticans, Pirus eleagrifolia, Rhus coriaria, Crataegus mo-
naegus monogyna, Sorbus aria, Pirus malus gibi tlrler yer almaktadir
(7. S. 33 - 47). Bu arastirmamizin ortaya koydugu diger bir hususda
orman alt kurakhk smirimin I¢ Anadolunun dogu, bati, kuzey ve gi-
neyinde bir birine uymayan degisik yuUkseklikler gostermesidir. Bu or-
man alt kuraklik sinir1 sahilden iceri kisimlara dogru gidildikce yiik-
selmektedir. Bu sinira ait rakim ortalama bir rakamla ifade etmek
hatali oldugu gibi takiaten de imkénsizdir. Ormanin bu sinir1 Ankara
civarinda ve gehrin kuzeyinde 1400 m. yiikseklikde bulunmasina ragmen
bu smur glneye dogru 1040 m. ye dusmektedir. Bu orman alt kuraklik
sinir1 Tuz gélunin kuzey batsundaki Kochisar bogazinda ve glney do-
gu maileleri Uzerinde 940 m. ye kadar inmektedir.

Netice : Diinya niifusunun blyik bir slratle artigi ortaya bir
beslenme problemi cikarmistir. Bilhassa gelismekte olan memleketler-
de bu husus hayati bir konu teskil etmektedir. FAO, UNESCO ve CEN-
TO gibi milletler aras1 orgilitler bu problem iizerinde yogun bir calig-
maya girismislerdir. Bu calismalar arasinda dogumlarin kontrol alti-
na alinmasl, topraktan faydalanmanm daha entansif bir sekle sokul-
masl ve kurak mintikalarin tespit edilerek bu sahalarin islah edilme-
si ve kullanilabilir hale getirilmesi gibi hususlar zikredilebilir.

Bu istikamette memleketimizde yapilmasi gerekli islerin basinda
kurak sahalarin tespiti, bu sahalarda kurulacak meteoroloji istasyon-
lar1 ile yagis, nisbi rutubet, suhunet, riizgar gibi onemli meteorolo-
jik elemanlarin tespiti, bu sahalarda hidrolojik arastirmalarin yapil-
masi, detayli toprak haritalarin hazirlanmasy, bu sahalarda meveut
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ormanlarin tespiti ve bunlarin korunmasi kurak sahalardaki mer’a ve
otlatma problemlerinin arastiriimas: gibi ¢nemli problemler yer al-
maktadir.
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DRYLAND CONDITIONS IN TURKEY

by
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Turkey is a country which is surrounded by the Black Sea, the
Mediterranian Sea, the Aegean and the Marmara Sea. There are steep
mountain ranges on the coasts of this Peninsula. Therefore this morp-
hological structure prevents rain clouds to penetrate into the Central
Anatolia, which has the characteristics of semiarid steppe areas. Due
to its geographical and climatic conditions, it is very poor in vegetative
cover. However, the coasts and mountain areas are rather rich in fo-

rests.

In addition to the above mentioned factors, the soil conditions
in Turkey offer favorable conditions for the attack of soil erosion by
water and wind. The soil erosion has reached to a high degree by the
different kinds of forest destruction and wrong farming.

During the last years in Turkey, large scale of soil erosion studies
were conducted by the Institute for Forest Geography and the Forestry
Problems of the Near East of the Faculty of Forestry of Istanbul
University in cooperation with the Electricity Works Study Adminis-
tration and the State Hydraulics Works General Directorate. The
Turkish Goverment was interested in the problem of siltation of re-
servoirs behind several dams, constructed for different purposes in
Anatolia. The studies were aimed at prevention and control of soil
erosion on watersheds above the dams.

Turkey is an old country, however; and one which has been under
cultivation for thousands of years. Forests in many areas were cleared
long ago and the steppes have been tilled.

In addition, during the long history, on many slopes soils were
almost completely lost and the land abandoned. In these areas several

__. 98 —
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hundreds of years ago development might have begun anew, but once
again the land was cleared of vegetation and cultivated,

As the soils were very shallow, they were re-eroded in few years
and the land was again abandoned. The number of such cycles can
rarely be determined. As a result of this history it is almost impossible
to find an undisturbed soil profile. This situation is encountered almost
all over Turkey and in many other Near Eastern countries.

These actually distinguish the problem areas in the watersheds
in terms of the incontribution to the siltation of reservoirs.

The main watersheds, which were studied by the Institute for Fo-
rest Geography and the Forestry Problems of the Near East of the
Faculty of Forestry of Istanbul University, included the chief river
basins of Turkey: Kizilirmak, Sakarya, Gediz upper Firat (Euphrates),
Seyhan, Ceyhan and others. The total surveyed area is 20.481.000 ha
or about 27 % land area of Turkey.

As a result of soil erosion in the area surveyed, Turkey has lost
about 36 % of its soil almost completely and these areas help to nation’s
economy very little or not at all, On another 32 % of the region surve-
yed (9 % of the country) soil erosion is very active and unless it is
controlled this area will also be lost. On only 28 ¢ of the area is water
erosion not serious.

A l?rief information about the arid areas of Turkey and of their
vegetative cover and erosion problems is given below.

Steppes that take place in arid zones of the country, spread over
Trachia, Inner Anatolia, East and Southwest Anatolia. The arid zones
qf Inner Anatolia, especially where the great erosion damages occur
has been chosen as the subject of this paper. ’

Tl_'xe Interior Anatolia is a plateau divided by valleys. The average
elevation is 900 m, it reaches 1500 m in some places. The steppe-cli-
mate is dominating in this area. Meteorological figures according to
the _measurements carried on for thirty years at the Metaorological
Station of Ankara: mean annual precipitation 340.7 mm, mean annual
temparature 11.7 °C, minimum temperature -24.9 °C, maximum tem-
parature 38 °C. Late frosts continue until the end of April and early

frosts start in October. Greater part of precipitation falls in Winter and
Spring.

. From the stand point of the amount and distribution of precipit-
ation and evaporation, the climate can be classified as «Semiarid».
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The soil layer is rather thick on level and gently sloping lands,
but it is very thin on slopes. The soil surface frozen 50 cm deep
becomes very soft and swollen in the spring because of frequent
freezing and thawing. Besides these the causes of soil erosion in
the Interior Anatolia are the following: destruction of forests,
deterioration of rangelands because of too early grazing, exposing
of very well prepared fellow lands to wind erosion as great pieces
during summer, and plowing under of some of the range lands to
produce field crops.

Two kinds of erosion can be seen in this region: that is water
and wind erosion.

The following examples can give enough ideas on the magnitude
of soil loss due to erosion. The amount of annual soil loss to dam or
sea by river is 43 mil. tons. It shows only a part of the water erosion
damage in the Interior Anatolia.

On the other hand. the wind erosion has damaged the products
of three State Farms in the Interior Anatolia in 1956. These farms
produced 6000 tons of products instead of 36000 tons. The soil losa
by wind erosion is equal to 396.6 tons of wheat (158.666.400 TL). This
amount of wheat is 12.6 % of the total wheat production of this
region.

In order to prevent of local influences of wind erosion in the In-
terior Anatolia, the shelterbelts were established in Bala State Farm in
1954.

The experiment aims at first to select tree and shrub species or
provences suitable for the purpcse and then to find out methods
of soil preparation, planting and tending, to determine proper spacings,
number of rows, composition of rows, width of belts; and to investigate
the effects of the shelterbelts upon their environments. The experi-
mental ares is 90 km far from Ankara in southeast direction, the
elevation is between 930 and 960 meters above sea level. It covers 220.6
hectars cof land and has an inclination of 5- 17 % toward the northeast.

This study was sugested in 1952 by the Institute for Forest -

Geography and the Forest Problems of the Near East of the Forestry
Faculty in Istanbul and started in ccoperation with the Turkish Forest
Research Institute in 1954.

In the first planning, it was assumed that the trees would reach
a maximum height of 15 m and ten times of this height (150 m)
was taken as the average distance between the belts.
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The length of the shelterbelts are changing according to the
shap of the land. Total length of the eight shelterbelts, which have
been established up to now is 8800 m.

The width of the belts established in 1954 and 1955 was quite
large, every belt was consisting of ten rows of trees and shrubs with
a distance of 2 meters between rows; sc that the areas covered by trees
had 20 meters of width. By the addition of 5 meter strips at two side
of the belts kept free of vegetation, the total width of the belts was
30 meters.

The first row at windward side was assigned to shruby species,
following two to short trees, middle rows to high trees and the last
two again to shruby species; so that the shape of crossection would
be deltoid.

The soil of the belts were ploughed to the 20-25 cm depth and
disked out in autumn. Planting was made in the holes, 30 X 30 cm
in size.

The species with large seeds, such as Amygdalus and Oaks were
spot sown in general. Oak sowings have given high survival at the
early years, but later most of the seedlings have died.

No watering was practiced except in special trials, and continues
hand weeding was made.

Among the broad leaved tree species Robinia pseudoacacia L.
Ulm?ts pumila L. and Quercus haas Kotschy were the best in growth,
survival and adaptability to the site conditions.

. As conifers: Cupressus arizonica, Pinus nigra Arnold, Pinus silves-
tris L have shown satisfactory survival and growth. Especially Ulmus
pumila and Cupressus arizonica were the best of all in height growth
reacl}ing a mean height of 3.46 m and 3.81 m respectively, in seven,
growing season. Also, Ailanthus glandulosa showed a good survival

and growth but habit of the tree was not suitable for the shelterbelt
Plantings.

As short ‘.crees (\yild fruit trees) Eleagnus angustifolia L, Prunus
;rznahalejp L., Pirus amigrifolia L., Amygdalus communis L., and Prunus
rmaniaca L. are all growing satisfactorily in the belts.

5 Amon_g the shruby species Amygdalus Webii Spach is the best.
osa. foetida L. and Crateagus orientalis Pallas are surviving and
growing very well.
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In the experiments which were conducted to make comparisons
between spot sowing and planting has proved to be good for all species
in general. More successful results were observed by spot sowing in
Quercus haas but survival, which was reasonable in the first two-three
years, have dropped later, because of lack of mychorriseae in the soil,
Amygdalus species were hrought to the area satisfactorily by spot
sowing.

In the experiments related to the planting season, better results
were obtained from spring planting in pines, fall sawing in Quercus and
Amygdalus spp. and fall planting in broad leaved species.

The experiments about waterings conducted in 1954 and 1955
showed no differences between the first year survival of the plants
watered in different rates during summer period and of the plants
not watered at all.

In the light of the results of early establishments and tests and
of the recent developments in other countries, a number of new
experiments were started by extending the shelterbelt plantings in
1964.

In addition to the Bala experiments in Ankara, very important
measurements have been taken by the Ministry of Agriculture in Ka-
rapinar, where catastrophical effects of wind erosion can be clearly
seen.

A brief konwledge about the vegetative cover of the Interior Ana-
tolia is as follows :

Many Turkish and foreign scientists have made studies on the
vegetation species of the Central Anatolia of which the characteristic
plants are as follows: Artemisia fragrans, Artemisia spicata, Achillea
santolina, Euphorbia tinctoria, Globularia orientalis, Isitis glauca, Li-
num hrsutum subsp. Anatolicum, Peganum harmala, Poa bulbosa, Bro-
mus erectus, Bromus tomentallus, Festuca ovina, Festuca sulcata.

Around Tuz Go6lu the halophytic vegetation includes many Che-
nopodiaceae of Iranian or Trans-Caspien affinities and several distinc-
tive endemics in genera which are not usually associated with halophy-
tic habitats.

Furthermore, the existence of the following species of hardwoods
and conifers have been observed by the Institute of Forest Geography
and the Forest Problems of the Near East: Pinus nigra var. Pallasiana,
Quercus pubescens, Quercus infectoria, Quercus pedunculata Haas,
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Juniperus oxycedrus, J. foetidissima, J. exelsa, Prunus mahalep, Celtis
tournefotii, Jasminum fruticans, Pirus eleagrifolia, Rhus coriaria, Cra-
taegus monogyna, Sorbus aria, Pirus malus.

Conclusions

The rapid increase of world population created a serious problem
of food shortage in many parts of the world. This problem has been
even more serious in some less-developed countries which have to carry
the burden of overpopulation. For this very reason, various internatio-
nal organizations such as FAO, UNESCO, and CENTO have become
involved with this task and spent appreciable amount of efforts in
many. different directions.

These efforts may be summarized as follows:

1) birth control. 2) to increase the level of food and agricultural
production through more efficient land-use agricultural
practicies, 3) to improve the arid-lands and increase their
productivity.

Turkey as having a great porticn of semi-arid lands, has been
aware of the importance of these areas. Recently, many specialists and
publications have drawn attention to the rate of population-increase
and rehabilitation of such areas. The pressing problems with special

;‘elflerence to arid-land development in Turkey may be summarized as
ollow:

1) to survey and estimate the extent of arid lands and their
various features accurately,

2) to collect and analyze dependeble climatological data by
establishing proper meteorological stations in these areas,

3) to study and improve the land-use conditions with reference
to arid-zone forestry, range management and agriculture.

4) to introduce better soil studies and hydrological research.
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