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SUMMARY

soils responded to Nrertilimion »hiU the erfeet li T """? Sh°"ed that th=
had a positive effect during; drier years m„f « !" "" COMi,"« although it
,ears of low rainfall » tended odepre s yUld" SroTcf ","?""u""50 kg "/,,a »»' '"available soil Pit was found that t„e SiSSl U^.rSES"! 2*J £"' """
in D.c»..?h.st„::rr™:1:«.onJ:^: °-97) bet"«" '-id» °f •*« *»<<°»i "^.n

:he ~i"r.,^:/„;"uvir»n;«c:rji,IthLS™'.L«id rgr of syri« sh°-d th":ion vas almost doubled by the addition o 25 11 „f ' ° ,"*' *v"«*e fruit »«*«-
.hosphorus nor potash had'a significant effect on li.ST"" 3Ulph"e "" ""' N«th"

'PpUcations of Fe chelate were found to ! in controlling chlorosis of apples. Soil
;radually increasing the yield of olive fruit! " ^ l" C°ntr°UinS Porosis and

INTRODUCTION

^turaiyifnrof8Syr8IaCUlAUte " practised 0n 6milU°n hectares °ut of the total agri-
•rming area! Lllli's the «2T r°-atl°n *' alm°St Universally Practised in heTyPtl, with fal^ £Jh K;» -Ration with lentils, vetches, chickpeas or
««ns of water conservation w^ ! SSUmed that fall°wing the land is an effective
though the fallow syjeThal^f COntrol.and maintenance of soil fertility
•«. made in the fertilizer ind,^ meritS *° "*«* partS °f the w°rld' «» improve-
"ditional values nUStry' conservation and soil management, had lessened the
*P«TimentS ifX. y'farm£i<TrS'3"iTr£ D%5 Loizid" (1970) initiated two Lading"6
!• «• the Houran Plain (ITn L V, °r°P rotatlon a"d fertilization. The first
50 nr, mean annual ^infu) ES * rainfaJ" and the second in the Djeizireh
'*»« -uch as lentiCor vetche!! 6XperimentS showed the merit of replacing fallow by a

£S1«-5,«LtSrS ll7eilSia?a/XtnndSJr0m the COastal plain on the Mediterraneanfettl oo»-irri£ £S^ ^ ;^i'S *trlcultur. is practised on an" ri-
wicn over Z50 mm of annual precipitation.

^^pon tt a^ir^^r11'texture> topo§raphy and *—«**
P^^^^n^wf!^1^" HeedS °f Vari°US Cr0ps *rown in the different soilsIJ£ J°u* ProgrammeTf££%oVa^ *" ^^^ production, and „»..,£„ ly
—-te the fertili -d a^TL^^^S^!^^- ^^ SiXtiL
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This paper covers the major aspects of the work carried out or in progress in the
fields of soil fertility and plant nutrition.

2. FERTILITY POT TESTS

Dry farming agriculture is practised on soils of three main regions of Syria:

In Djeizireh soils occupy the largest part of the dryland area of Syria where
cereals are mainly grown with some legume crops, under an annual rainfall of 250 to 500 mm.
According to Dubertret (1933) the soil parent materials are of lagoonal Miocene origin
covered with a relatively thin gravelly sedimentary layer of the Quaternary. The lagoonal
Miocene sediments are formed either from gypsum, or gypsum anhydride, or limestone. The
Miocene sediments comprise embedded layers of silt and clay in sandstones. Soils in the
Djeireh range from a dark brown clay texture in the wet region to a yellowish brown and
silty texture in the drier area with a calcium carbonate content ranging from 13 to 30
percent.

Fertility pot tests were carried out on 23 types of soils, chosen from various sites
representing the various great soil groups of the Djeizireh. Wheat was used as an indic
ator plant. The results of pot tests showed that most soils responded markedly to
nitrogen and to a lesser extent to phosphorus. None of the soils responded to potash.
Soil chemical tests had shown a low level of N, 0.08 to 0.15 percent, a medium to low
level of NaHC03 - extractable P, 2 and 10 ppm, while exchangeable potassium was very high
in most soils, ranging from 390 to 800 ppm.

The soils of Houran are derived basically from a basalt parent material dating from
the lower Quaternary. They are clay to clay loams, deep, cracking deeply in summer,
calcareous with 8 to 15 percent of calcium carbonate in the top layers with lime concre
tions in the lower horizons.

Chemical analyses had shown that the soils of Houran are very rich in exchangeable
K, 450 to 800 ppm, but very poor in total nitrogen (0.04 to 0.13 percent) and available
phosphorus (2-5 ppm).

Fertility pot tests demonstrated a strong response to nitrogen and phosphorus for
most Houran soils with no response to potash fertilization.

Soils of Sweida are older, derived from an old Neogene basalt, located in a more
humid climate (400 to 450 mni annual rainfall) and higher altitude than the Houran Plain.
The soils of Sweida are brown to dark brown in colour, heavy to medium textured, strong,
lime free in their surface horizon and of a neutral pH. The soils are more leached than
the Houran soils, with less exchangeable K, but contain more nitrogen and available P.
The fertility pot tests showed medium to strong response to N fertilization, poor to
medium response to P and none to potash.

Most soils of the internal plains are derived from calcareous limestones, except lOJ
some localized spots with basalts as the parent material. The dominant climate is semi"
arid-semi-humid, with 300 to 450 mm of annual rainfall. Soils derived from the hard
limestones are red to reddish brown (calcareous Rhodoxeralf), of clay to clay loam textu*
Soils derived from the soft limestones are lighter in colour and usually of higher lime
content and of lighter texture. The calcium carbonate in the soils is between 0 and 45
percent.

eiLaboratory analyses of soils, following the dry farming system in the area, shcw^
low level of total N and of available P with medium to high level of exchangeable K.
fertility pot tests demonstrated a large response to N fertilization, but a medium resp
to P.

A good part of the internal plains, the Orontes Valley, was put under irrigate
chemical fertilizers were used extensively by farmers in the last twenty years.

•MbsbssssssI
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Consequently, soil nutrient contents and pot test responses depended upon the past history
of the field, available soil P showing wide fluctuations from 2 to 58 ppm.

2.1 Correlation between NaHCO-, - Extractable P and Fertilizer Response

The NaHC03 - extractable P in soils used in pot tests was correlated with the
relative increase in wheat yield from additions of P fertilizers to soils.

The correlation coefficient was_poor when all Syrian soils were included but improved
when soils were grouped according to their genesis (Matar and Samman, 1975). The linear
correlation coefficients (r) between the available P and the yield response to P were
0.69 and 0.64 for basaltic and limestone soils respectively (Figures 1 and 2).
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2.2 Calibration of Fertility Pot Tests with Field Experiments

On 20 soils derived from different parent material, field and pot tests were run
'concurrently to estimate the yield response to P fertilization. Field trials were carried
out with various irrigated crops such as cotton, sugarbeet, potato, and wheat as a rainfed
crop, which were fertilized with adequate basic dressings of N and K fertilizers. Two P
levels, Pn and P, were compared: they ranged from 16 to 50 kg/ha P depending on the type of
crop. From comparing the yield responses due to P fertilization in pot tests and in the
field, a highly significant linear relationship (r - + 0.81) was established:

Y = 0.827 + 0.279 X

where X is the RP coefficient for pot tests and Y is the RP coefficient for field trials.

It is obvious from the equation that a much greater response to P addition was
obtained in the pot test than in the field. These results should be expected since the
volume of soil in the pot would be exhausted of P more thoroughly by the numerous seedlings
than by the lesser numbers in the field.

It was concluded that the pot test used with wheat as a plant indicator was found
satisfactory for determining the potential fertility of major Syrian soils, particularly
their available P status. Equally well the P extracted by the NaHC03 solution gave a
good estimation of the available P for a large spectrum of soils, especially when they
were grouped according to their genetic origin.

3. FERTILIZER FIELD EXPERIMENTS WITH ANNUAL CROPS

Since the early sixties, fertilizer experiments were carried out in the field, by
the staff of the Ministry of Agriculture of Syria. Demonstration field trials showing the
benefit of fertilization in raising crop yields, and well designed fertilizer experiments
for the determination of types and amounts of each fertilizer needed for the various crops
grown in the various ecological conditions of Syria, were carried out.

A fertilizer demonstration trial consisted of a few (4 to 5) different treatments,
the control, N, NP, NK and NPK, which were carried out annually on hundreds of field plots
throughout the country. The programme was a success. It drew the attention of the farmers
to the beneficial effects of fertilizers by organized field days. The demonstration
programme lasted until early 1967, when more detailed information on the type, rate and
method of fertilizer application was needed for each crop.

Factorial experiments with N, P and sometimes K fertilizers, 3 to 4 levels each and
with 3 to 4 replications were carried out in order to estimate the most economic use of
fertilizers for optimum yields.

I

3.1 Wheat and Small Grains

Fertilizer experiments on wheat, lentils, vetches, and other small grains were
carried out by Loizides (1970) and Kanbar (1976) on many soils of the rainfed area,
including the Houran Plain, the Djeizireh area, and the internal plains of Horns, Aleppo
and Hama. The main results of these experiments can be summarized as follows:

i. There was no effect of potash fertilization on yield of wheat or any other small
grain crop grown in the rainfed area.

ii. All soils responded to N fertilizers, and rates of 40 to 50 kg N/hawere found
very satisfactory for wheat grown in the Houran or the internal plains. Higher
rates of N fertilization were found to depress yields in dry years.
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Few experiments were carried out to study the effect of source and split aDnli-
cations of Non yield. Single application of Nbefore sowing, mixedwithT was
lire nt/S eff"tlVe " tW° 0r — split applications. Ammonium sulphite (2I

2 ^rL^iL^t^^i^orrorthn:^:"- Ic depended on ciimatic <°nditi-
Further combined studies on the effectiveness of P fertilization were needed to
r^spon—X^

3,2 Direct and Cumulative Effect of P on Yield of Wheat and Lentils

A long-term experiment (1968-72) was carried out in the Houran Plain at Ezraa
Expenmenta Station on soils with 15 percent of CaC03 to study the effect of rate method

yar^ taCtir(M:Srth1976)SidUTh "'?' ??°? *"" °f *"< "* ^ *™ * T^~n Inl IS Ann w/* ** I' he rate °f Single superphosphate (18 percent P205) used was0, 300 and 600 kg/ha for the two-year rotation and applied to wheat alone, lentils "one
or split between the two. The main results were: pencils alone

'" idliueS1?11 °f 15° k§ °f Sin§le SUPerPhosPhate per hectare per year was foundadequate for an optimum yield of wheat and lentils under Houran conditions
ii. Total P accumulated in wheat was higher than in lentils.
iii. The method of Papplication had no significant effect on yield of lentils.
iv. The application of 300 kg of single superphosphate/ha per year led to asubstantial

accumulation of available P in the soils as determined by soil tests. SUbStanCial

3.4 Correlation between Soil Available P and Yield of Wheat and Lentils

the yields'of^eat and\enH? I " det?rn"ed by the NaHC°3 meth°d' Was correlated with
available P of T» 2 J "S™ " the H°Uran Plain- The natural soils are poor inwith a! *• h °rder of ! to 2 ppm. Wheat and lentils were grown in soils fertiH^H

•uccessKe years Jher.Hri,6 ^ S°lU' determined Just before sowing for threeyears, ihe results obtained were as follows:

XiS^LirJ °i arilab,le pin soiis in years °f n°rmai rainfa^ «* good
in HI f°UnV? ^ 23nd APPm f°r Wheat and lentils respectively. However
ihea ^ ^aUaol^P ft-"?,* &^T* relati°nship «- ^und between yields ofand available P in soils in the range of 2 - 9 ppm.

2s neglJgaDleefor jfer^"" ?*", S°n •(threshold value> beyond the response
change from on PS C° aPPllcatl°n °f phosphates, and was found toange from one year to another, depending upon the climatic conditions.

•e'nted ITl'rtlt^ aVaUable Pin soils in the rainfed area should be repre-
in order to mainLf ^^ rather than asharP critical value. Consequently,
conditions regularYVdeqUa-e ^ °f ? in SOll» f°r yearS °f varied climatic
y^lds of wheat and WM °? "i^ PhosPhaCes is essential for ensuring better
v«re Plotted an iTJrt I I* "f1"^ <M*C«. »"). The results of correlation«a in Figure 3 for wheat and Figure 4 for lentils.

'•* Effeam[T^f^~-nfa11 Distribution on Response to PFertilization and Yield of Wheat

***• ^rda?anfrom°tLftrtiiliZati0n in the H°Uran Plain has been variable from year torrom the two long-term fertilizer experiments initiated at Ezraa

ii.

iii.
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nq76a 1976b) to study some of the P
, • -^Q= C1970') and Matar (197ba, ^'ou'

-.,1 cration bY Loizides (.iy'u^ """Experimental Station «J re-evaluated.
fertilization problems were or ^

- - «2 r^asr-s sstjS --"*-"•the "spec Iiw response to F tertxii*. ., ...j (Matar, 1977).

ii.

mistical method Ea^yprrr»;;m.ng ^.
II ;rg;'e;t-importance to agricultural pUnni* »*^ ^ p -
The relative response of either£££™& ^relation coefficient: (r)^
largely dependent/^r££alffistribution was opposxte ns-8J" was £o«»-j
crop response to P and ra . ion. Anegative linear re ember (r "j
between yield and rainfaU d1*" ils t0 P and amount of rainfall inbetween relative response of lentils



- 77 -

-0.89) or March (r = -0.72). The coefficient of correlation between response of
wheat to P and amount of rainfall in December and January was -0.95 (Table 2).
In general, the greater response to P fertilization was found in the dry and
unproductive years, and a negative linear relationship was found between the
relation response to P and the absolute yield of wheat or lentils (r = -0.98)
(see Figure 5).

Table 1 LINEAR CORRELATION COEFFICIENTS BETWEEN YIELDS OF LENTIL OR WHEAT
AND VARIOUS MONTHLY RAINFALL IN THE PERIOD 1966-1972

Type of crop and fertilization
Month of rainfall

Lentil Lentil Wheat Wheat
unfertilized (+ P) (+ NP) (+ N)

December + 0.90 + 0.90 + 0.67 + 0.64
January - 0.01 + 0.24 + 0.68 + 0.68
February - 0.50 - 0.63 - 0.72 - 0.75
March + 0.80 + 0.74 + 0.33 + 0.29
April - 0.46 - 0.68 - 0.82 - 0.73
December/January + 0.50 + 0.72 + 0.87 + 0.95
December to February + 0.40 + 0.61 + 0.88 + 0.85
December to March + 0.86 + 0.96 + 0.87 + 0.82
December/February + 0.53 + 0.44 + 0.17 + 0.12
December/March + 0.94 + 0.85 + 0.53 + 0.53
December/January/March + 0.83 + 0.96 + 0.91 + 0.87
January/February - 0.31 - 0.06 + 0.45 + 0.44
January/March + 0.63 + 0.81 + 0.87 + 0.84
December to April + 0.91 + 0.86 + 0.55 + 0.56
October to April + 0.80 + 0.70 + 0.30 + 0.36

Table 2 LINEAR CORRELATION COEFFICIENTS BETWEEN RESPONSE OF WHEAT AND LENTIL
TO P AND RAINFALL DISTRIBUTION

Month of rainfall

December
January
February
March
April

December/January
December to February
December to March
D«cember/February
December/March
D*cember/January/March
Jenuary/February
J*nuary/March
£<«»ber to April
***•? to April

Type of crop and fertilization

Lentil response to P

0.89

0.12

0.32

0.72

0.26

41

35

77

85

0.62

0.71

0.35

0.47

0.98

0.85

Wheat response to P

0.59

0.71

0.71

0.27

0.88

0.95

0.87

0.81

0.10

0.47

0.86

0.51

0.85

0.39

0.13
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in average yield of wheat and lentils
phosphate

in relation to added
Increase

effectively from deeper soil horizons.
„ addition, the application of Preduced - rate of plant transpiration, thua

lo.ering the vater requirements of acrop (Willi—.

££ ESS f-SMSLSr« 5"^^ 3%o,bean to P««ill-r. I- .eater
under soil water stress conditions.

9-12 ppm NaHC03 - extractable P.

tilizer Field Experiments on Rainfed Olives

Imonds and pistachios are the most impor
3.6 Fer

tant rainfed tree crops in Syria.
Olives, a

Subhumid Region XmgeX
Fertilization studies on olives "f^"?^^TJ^S^

was initiated in the rainfed area of ^ " J Jhe olive grove with 25-year old treesto study the response of olives to N Pand K Th oil g ^^ plain of g *
growing in calcareous soils waslocated atthe footta ^ ^ beginning of each mont
»£K^^H^ST The experiment lasted for five years. }

....
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The main response was due to nitrogen fertilization only. The average fruit Deduc
tion was almost doubled by the addition of 2.5 kg of ammonium sulphate per tree Table 3?
Phosphorus or potash fertilization had no significant effect on Por Klilt concentration'
but either fruit production or leaves from trees fertilized with nitrogen had significantly
lower Por K, possibly due to adilution effect from more profusive vegetative grow n "

Table 3 EFFECT OF N, P, K FERTILIZATION ON AVERAGE PRODUCTION OF FRESH OLIVE
FRUIT (kg/tree/year)

Fertilizer

treatment 1/

0

P

K

PK

N

NK

NP

NPK

1968

20.2

13.2

3.9

0.1

1.5

0.5

2.8

18.0

Season 2/

1969

26.3

33.5

35.7

59.4

80.3

78.3

67.0

58.3

1971

44.0

57.5

44.0

53.3

57.0

88.3

66.0

85.0

1/ N = 2.5 kg of ammonium sulphate per tree
P = 3.0 kg of single superphosphate per tree (18% P2O5)
K = 2.0 kg of potassium sulphate per tree (50% K2)

2/ The 1970 season was not harvested.

1972

39.1

14.0

25.5

25.5

105.0

56.0

63.3

41.7

Total

129.6

118.2

109.1

138.3

243.8

223.1

199.1

203.0

potash at dentin TnT, *? tradltional method of application of phosphates or
ror rainfed lu °V co ln arln8 around the trees is not the most suitable method
should hf 7s 5Ut "fher ^ inJection of !iq^d fertilizers including phosphatesshould be considered in future research of the dryland areas.

Semi-arid Region

Pistachio^d T* fertili"r experiments in the semi-arid region were carried out on olive
loll an Dry LaS (ACSAT^ ^.^^^ of the *rab Centre for the Studies'of Arid '
"lib (300-350 ™ %(ACSAD • 01^ve experiments were carried out in the region of Aleppo-
y«s old In ^,of annual rainfall), on reddish brown calcareous soils on trees 20-25
••thods for oHvf; ^ experimenting with minor element,, Fe, Zn and Mn, and pruning
Properrifr werH / T"^ ^^ °f fruit Production, oil content and other fruit
*> response tn t*l I ^ results from four consecutive seasons showed little or
*>" effective 5 nutrien^s studied. Summer ploughing for water conservation was found

uve ln raising fruit production than fertilization.

•hould1^1'^!^ ^W ^^ SOil fertilizer experiments on trees of the semi-arid area
W« limiting fart-n^ f * ^ l0nger time than exPer™ents in the more humid area. The
«*>«r conditions of !ff-r-8r " W3ter 3nd resP°nses to fertilization are only possible
£ru*t trees erol fe"lclent water conservation. Moreover, the extensive root system of
f««iU*ers in ^ semi-arid areas requires a more efficient distribution of
c*«lons of fertilizers6 feeding roots, which is not accomplished by surface appli-

**7 Poliar An T
' —EP>ication of Nutrients on Rainfed Crops in the Rainfed Area

•• pot "" —
-—^ii!2_AE£lication on Tobacco
S«veral fertili

zer experiments carried out in various zones cultivated with the
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S^con^r, SSTjr^a co^itn Jahsorption hy plants.
Several experiments were carried out i,.the toh.coo r.gion of^l^^.r.

four different concentrations 0, 0.5, !'" ™ ' . " Ully for lower leaves

leaves (see Figure 6). By spraying it was possible to raise
lower leaves of tobacco from 2.3 to 3.8 percent.

ii.

Fig. 6
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Hovever, the applic.hilit, of foliar •«*£Z«£^,^£3S££

fo^^rLfia^^uSlr^ferti^erfor^Lraft cash crops gro» in the
rainfed area is a worthwhile investigation.

Foliar Application of Nitrogen Solution to Olive Trees
"^ • f « fort-ilizera in the form of urea or ammonium nitrate wasFoliar application of N fertilizers in tne ror Aleppo. The experimenttried on olives grown in the semi-arid region ofUU^Aleppo. J ion

Trees were sprayed twice at 15 day intervals tfte tirsc W increased
fruit set. The results were positive and the foliar application
the yield of oil significantly, by about 50 percent.

I
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MICRONUTRIENT PROBLEMS IN THE RAINFED AREA

Micronutrient deficiencies of
es

car-

by

grown in the rainfed are..? Apples "nerrJes'ana l""*"0* 5^al sPe-es of tree
eous Rendzina hills of the subhumid'regX of the rainfL ^ °liVeS' &T°m °« the calthese deficiencies. region ot the rainfed area, were most affected by

"'" nave Deen carried out since 797? rn °» j rr
acies on rainfed apples and olive\ \lu * fffeC?lve control of
or 1percent of tne chelated™(wS^S.? Ĵ '^
2-nth interval, was found effective in cont™^ chlorosis^

Several experiments have been carried out since 1972 i-n „,- a cc
iron and zinc deficiencies on rainfed annlo= -Li ""__ V?.""0* efActive control of
of Fe EDTA (VERSENOL)
early spring, at a one
apples.

Table 4 EFFECT OF IRON CHELATE (Fe EDDHA) ON FRUIT PRODUCTION OF OLIVES

Treatment

+ Fe once

+ Fe twice

Control

1973

0.0

0.0

0.0

Average yield of fruit *
(kg/tree)

_ 1974

2.9

6.0

0.0

Values in table are averages of six replicates.

1975

35.0

37.0

3.9

Total Yield

37.9

43.0

3.9

^nganesfanrconner0' ^^ !"' by Porosis showed a low 1
by LSmK*)!""' compared with averages fr

evel of iron, zinc,
om other Mediterranean countries found
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