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Foreword

Attention in the agricultural research work is increasing day
after day. The growing demand for food and the impacts of
climate change at the world level have adversely affected
the quantity and quality of the strategic food crops. This
situation has led to the widening of the food gap and the
increase of the deficit in the level of self-sufficiency in
food both at the world level and in the Arab region.

The Arab Center for the Studies of Arid Zones and Dry
Lands (ACSAD), which is specialized in the agricultural
development in the Arab arid and semiarid areas, works
tirelessly to alleviate the Arab food gap via concentrating
on expanding the applied scientific research programs,
making use of the modern techniques, improving the
production efficiency of plant resources and animal
breeds, ensuring the integrated management of the water
resources and conserving the renewable natural resources
(lands and water).

The third volume of the refereed scientific magazine “the
Arab Journal for Arid Environments” includes a number of
important technical papers that concern with mechanisms
related to the achievement of agricultural production
stability in such away ensures food security.

The Arab Journal for Arid Environments, which is
sponsored by ACSAD, has become one of the scientific
tools that encourages the Arab researchers and scientists
to publish their technical papers and innovations in the
field of the scientific agricultural research to help in the
increase of agricultural production and productivity and
contribute to the achievement of the sustainable agricultural
development in the Arab region.
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Study the Variation in Response of
Some Bread Wheat(Triticum aestivum L.) for Salinity Stress in Lysimeters
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Abstract

This research work carried out in the Research Station of Izra‘a, during the growing season 2007-008, to
evaluate the response of 10 bread wheat genotypes for tolerance of different salinity stress levels (control, 100,
150, and 200 mM NacCl) in Lysimeters. The experiment was laid according to randomize complete block design
(RCBD) in three replicates for each treatment. A genetic variation in the response of the investigated bread wheat
genotypes for NaCl-induced salinity stress was noted. The production capacity of the salt-tolerant genotypes
associated with their capability of minimizing the expansion of peduncle (terminal intrnode), and the flag leaf to
some extent. It has been noticed that the final plant height was determined with the peduncle length under salinity
stress conditions, where positive significant correlation (r = 0.60*) occurred between the two traits.

Results showed that the 1000-kernel weight in the bread wheat in general and the investigated genotypes in
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particular was less susceptible to salinity stress than the number of kernels per plant, because the percentage
reduction of 1000-kernel weight at each and every level of salinity was significantly lower (3.50, 13.83, and
31.44% respectively) compared with that of grain number (49.54, 67.78 and 83.28% respectively).

The genotype Cham4, Cham6, Jumaiza9, and Sakha61 were more tolerant to salinity stress, and hence can
be used as parents in the genetic improvement and breeding programs to transfer the traits that are genetically-
associated with salinity tolerance, with maintaining the yield potential.

Key words: Salt stress, Peduncle, Flag leaf, Yield components, Bread wheat.
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Evaluation of drought tolerance indicators
of durum wheat under various environmental conditions
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Abstract

Drought is the major environmental factor limiting wheat grain yield in the Mediterranean region. Wheat
improvement for drought tolerance requires reliable assessment of genotypes. This study was conducted to
assess the most important criteria for identifying drought tolerance: stress tolerance (TOL), geometric mean
productivity (GMP), stress susceptibility index (SSI) and stress tolerance index (STI) in order to screen
drought-tolerant durum wheat genotypes, and identify criteria associated with yield components. The trials
were carried out in two contrasting environmental sites: Tel Hadya (supplementary-irrigation), and Breda
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(rainfed Zone-3) using eighteen advanced lines from Lahn x Cham1 population, with Randomized Complete
Block Design during the two growing seasons (2005/2006 - 2006/2007).

Results showed that both STI and GMP criteria had the highest correlation with grain yield and number of
grain per spike, (LC2106) was the most drought tolerant line. Number of grains per spike seemed to be the
most important indicator to select for drought tolerance. GMP and STI could be applied for screening of wheat

genotypes for drought stress tolerance.

Key words: Drought, Drought tolerance index, Yield components, Durum wheat.
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Lines YS7 YP7 TOL7 SSI7 GMP7 STI7
LC2006 7 | f 3312 | b 3235 | a 103 |m 504 | g 0.02 k
LC2012 140 | ef 3487 | ab | 3347 | a | 1.01 | fgklm 682 | fg 0.04 gk
LC2014 248 | bc 3579 | ab 3331 a | 0.98 | abc 941 | abcde | 0.07 | bcde
LC2103 147 | ef 3659 | ab | 3512 | a [ 1.01 | gkim 724 | defg 0.04 | defgk
LC2106 350 |a 3906 | ab 3556 a |09 |a 1168 | a 0.10 a
LC2110 291 |ab 3955 | ab 3663 a 098 |ab 1063 | ab 0.09 ab
LC2204 99 |ef 3995 | ab | 3896 | a |1.03]Im 627 | fg 0.03 gk
LC2215 183 | cde 3878 | ab 3695 a | 1.00 | sdefgklm | 839 | bcdef | 0.05 | cdefg
LC2221 243 | bc 3605 | ab | 3362 | a | 0.98 | abcde 934 | abcde | 0.07 | bcdef
LC2222 151 | def 3391 | ab | 3241 | a |1.01 | defgklm | 714 | efg 0.04 | efgk
LC2301 251 | bc 3697 | ab 3446 a | 0.98 | abcd 960 | abcd 0.07 | bcd
LC2304 144 | ef 3413 | ab 3269 a | 1.01 | efgklm 694 | fg 0.04 | fgk
LC2305 239 | bed 3789 | ab | 3550 | a [ 0.99 | bcdef 950 | abcde | 0.07 | bcde
LC2306 169 | cdef 3398 | ab 3229 a | 1.00 | sdefgk 757 | cdef 0.04 | defgk
LC2322 188 | cde 3938 | ab 3750 a | 1.00 | sdefgklm | 854 | bcdef | 0.06 | cdefg
LC2417 133 | ef 4011 a 3878 | a | 1.02 | kim 726 | defg 0.04 | defgk
LC2504 248 | bc 4042 a 3794 | a | 0.99 | bcdefg 990 | abc 0.07 bc
LC2508 167 | cdef 3439 | ab | 3272 | a | 1.00 | sdefgkl 754 | cdef 0.04 | defgk

F. probability <.001 0.133 0.196 <.001 <.001 <.001
C.V (%) 25 9 10 15 15 11
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Abstract

The decline per unit area of sunflower productivity in Iraq in comparison with the world sunflower
productivity is important and required to be studied in order to exploit the different environment factors (soil,
water, light, temperature, fertilization, etc.) in an optimum way to improve production both quantitatively and
qualitatively.

A field trial was carried out in the province of AL-Anbar in Iraq according to split plot design in complete
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randomized blocks. The aim of the study, which lasted two years, was to determine the effect of two important
factors on the growth and productivity of the sunflower crop (Euro flower variety), namely plant density with
five levels (71428, 83333, 100000, 125000, 166666 plant/ha) and agricultural sulfur application with four
levels (0.00, 0.75, 1.50, 2.00 Meq.S/ha).

The increase of plant density led to a significant increase in plant height whereas dry plant weight, the
capitulum’s diameter and the number of seeds per capitulum decreased. The total seed yield increased. The
application of agriculture sulfur to the calcic soil significantly decreased the degree of soil pH and this was
accompanied by a significant increase in the soil nitrogen (N) and available phosphorus contents, which
reflected positively in the quantity absorbed by plant.

The increase of plant height, leaf area and plant dry matter led to the increase of the capitulum’s diameter,
the total seed yield and the oil seed content.

The interaction between the two factors significantly affected the studied traits. The plant density treatment 166,666
plant/ha and the treatment with sulfur application at 2.00Meq S/ha significantly highlighted these traits compared
with the treatment with 71428 plant/ha without sulfur application which demonstrated the lowest performance.

The study showed the possibility of increasing plant density of the crop via applying agricultural sulfur as

an amendment to the soil to obtain the best quantity and quality of seeds.

Keywords: Plant density, Agricultural sulfur, Sunflower.

AN @ oS ilawsd (953 S (1960) Jaksong Hus i
o3 albdae ) Ol pdos BlewlS Al gawgall A8kl e Auwds
(2001) &g g Sala> Las¥g bl gl Juatg il gall b gl
Gk (56 Al ) g 5L 3 s 8931 Btasa¥l (0 | i I (s
LISy (pSCan ! s loml (I bty cagantil 428 1. sl g yopllat)
peoliall i) 3 p gl 3 (pe g B Jelis Ay yaas
563 (1977) Alexander puasgi .co S Jlexiul lgieg aiial
Lty 2 sl ) Lo 990 ol 3 2 Al g 1S ALnY polon
Jga> (1990) alac ¥iiasYg . a7l Jeliss d y3 (s 3 il S
e ol pauall )l il 3 9y 1g 5 gawgall SIS gisell (§ Alon! BaL)
il ge Boie Allastial e U cu s 215 2 e g 1S AL
i Al 39 (12 canS pyelse 4032 1.0) e e
oS ABLsY g Aai Lgad Jeatial (1994) o yall b e
3 Aggias k) Jgua oY (1 2y 1S 01,2150 3.0.2.0.0.6. 0)
Lo A8LoY! il gns Bl jo TLll 5 90 9allg ASI a9 331 (po Bl S gioma
e 35 i) 5 g gallg 21933 (e (ASH (S il (3 Luslamsl S
SllS )l cdlaaiut wie (1996) o309 Teneb o
160000 120000 80000 40000) _uaidt 5,83 asls
Aala LS wie > a8 el Juol> el Gl (1 Hlsa als
Gubbles ;1o < agilivs milis J) Jo g dg. ' lisa .l 80000
55Las Longs (1999 ) s3dless Bhattis (1990 ) Dedios

The Arab Journal for Arid Environments 2 (3)

douall

a>i (Helianthus annuus L.) jueddl 3,8 Jgame ol
£39 -9 pal 5 guacs S ghaho (3 alg - ellall 3 Aagll Ay 3 ol
a3y oo ) %0 55 () s Jua il 85950 (70 iy I Z LIS (4 53
oo Blgines EL,Y cililguoel) iy Lale 090 Al daig (1999
2ala! (% 6) oy (% 22-20) zyaudgsyisiig (% 36) g
S aniisl wliall J)

el Gl 2002 plad slas S350 Hlgadl cililas! s
J gl A3} 3 B3l goo 1HSA ali 50 ) s J guaseli 1gs 9,50
B g dusL) Gla Cld (po @0 lig . 1994 alay wijlas % 89 anw
TUY1 Jias (@ A oy’ Sllall Z UYL 2 le Aadie 15 Y Ao bull
(B ) youllg cs guallg cslg 2 1) Adliel) Al Jalge el (3 Litom oSad
ALl B g 3 e 939 Lo L Bal ) (1 g uawslly

edlu¥l yo (ABLA ABLSH) Ao Luadl Bt g Ll 23 93 o glaad gy
A 3 @Souill Aay ylo Jundlg calisll 2l Jelge ¢y BalatiwdU allaall
ALl Bl o U39 (A guall Jia il Addaay Allaall A2k ¥l ol fcl Bslass g
@4 p09 cAllodl Ba ol Baly o A3 1dllg (uedd! And Aus jall ol el
BgMle (ol IS L i 9 oLl (31 Lot ilom () 59501 AL B3l
albel) bl jalgs ansl g of o codlwd ol Jleaiwl Hla U Lle
g i) Jodad 5 g9denll oluaiol dllais 3 e JSidls

(3) 2 48l il 4y jall ddadl)



e (8,:8,S,S,) (" Sipiyé s 2.00 5 1.505 0.75 0.00)]
il 18 1A Aseal JAYI Jelall i 1S A8LS) Sgiue (1989 [ g
QLS il gue 293l aladll el Coo Aund I aladll dil gius
gyl auslall

(oo lanllg Sled) Aty o Logy 21 (b 2 Al i oS A8l coaa
30-0 Goadl Lle Jasdl 4 i) alies awigie wlive wisi (2003
ailbrasdlg a0l ol Slaall (s \gd oyudg (awge S Al @ @
el e g yamg orictalatie Crl > ()1 e pa (1 (Jgasd)
il @3 @AXpd Mlaals A 23 Do~ g ) )1 e @3 A guilly
@35 180 jumes jsauwgally cigy¥l cro mlelall arazd Culs (S g
awidls (N % 46)L; 941 slew 22 Lo 2. P qass 2409 2. N
9augall 2wl (% PO, 21) a3 cilawgd g Slawg gy Sl
Ll causl daa gy Lef ety ) Jud B9 4280 gawgall s oo
3/7 ¢ 371 el slayd al> e e aslilg acly ) Jud Jg¥ (oyindn
o uadd! By H9ds ey Msil e 2005 2004 crawgall
8529 w5 Bazs 9> 3 baglas aia e Lwial Euro flower
gy @3 e 20 555 Mg 8y goull (o Al 2SS (B9 JSs 3 59 3
! Ll Jgu0g wie g b pbles ACl) ) g Byl i ol gpe
JS @ asig il ) Thinned caas (31,514 al> 1) @ 10 gl
Jleiuls S 0 adac cuy yoi Aol e Lok il 51 o) &0 B9~
e gl ) Ao Ac sanll Gac e Alaiedly au)gl Aay lal
ALY il e g o) @l Jols M gy 13 ey,

'M‘Qb.ﬁé.d
Alaexll 43l s Aglilgdie B)yguay il D cuald Hlaj)l Al> ue e

ilulall lgde oy A ol B~ gll ddawgll Lo glasell (1o 1) glons
Ay

Bicli i Al faw (po usd +((e) DL B Lawgie -
S0 a2l

Alslall 339 Ll @3 : LA (Pa) ilol) ady ol as Ll -

LA =0.65>W?
> .( 1982 .Aldabasy AL-sahooki)
a8yl o e aape =W g a4 ol asludi =LA
S (339 Jme (e a3 (1 b g) bl Calll o)l -

> (0093 ko Aygin Bmys 00 Ay Llsa Lghusnt s 5393l
s Jiss! da quaidl al o wie.(1961) Pratty Chapman

The Arab Journal for Arid Environments 2 (3)

Y iy . anball A8US) Baly e aldl @ paliil Jaa> ae (2001)
Solally (1997) spdle39 Goksayy (1999) »e;eBhatti
A0l 28K Balijs pabi pueddl Byd) e d jlad Gl (2001)
HLEE aa L aaall dd Lle v S dalsy Assie @il lasg) s
ool 831 ladi 3 % 38 A 5ol Jaa> (2000) 25dejg Lubiss
2 Alolall e anlally a1 a1,21Ske 0.6 g Bewll iilal)
Al el g (90 44,7 Ay o 8l 3 590 due )9 Butewll
Satyanarayan ; Gangadara)ade Juas> Lo go 2l g0 5 31
a9 et (2006) 05539 iy «(2005) wga g (1992
i S i g B3y o il B3y LS o 31 (3 59 ke 3 Bl
Al Calal

cilals) egllasiul e (2001) o3Me39 Diepenbrock ,<a
Wgan 1 )liSa ued 5,83 ala 1200004.800005 40000 2t
AL oy Aygins nl (99 pasg o) A 3 b 120000 aatisy
A8 Baly o I Aao (3 Aygins nl Baly) Igkas¥ > 3.80000
40000 cpbotact P api 215 1.559 1.42 oy gl 3 sl
aic (2001) 6 polall bas¥ oy 3 ¢ Nstht e ' ats 120000
pac La.cis 800005 600005 40000 asbod clalish allaatu)
Jol> @ Soine (3,2 2929 o ol s @ Agine ildg)d ng>g
el e edlalasll o, anyeises 1.789 1.609 1.47 il 3t 3
g L 31 po 59kl S gioms 3 A A oy oS0 Anl g3 gl Lo
kg (2000) 030859 Latisdlg (1998) g1 ,dlg (1994) sy
by s Bk o g 3 At 3 Bgins (99,58 392 9 puic (2006) 05039
it 3 A Al ya i Ay giae il gyl ool (4S9 wi 2SIl Adls)

Jgean Aslidl 28BS po Silygins Bae il Al yl) A youdll 8
aalll g all e A0 A (el I o S ABLSY il glue g (uadd) 5 )0
i rSU (Sgne Jual o U1 2L AR Ayl 8iga (31 pall
g,k 3 AxLudi B> 9 @ 59 Aue 939 Juol> Juali e Jguanl] Caliall
S L 5

425l ko g sl S ge

Shadl Anel> —ac)) M 2SS Jga> Sua] @ Ada> Ao cands

anzll alaa pllas Jlaxiawls . 20059 2004 cpolald o o @glt M
Jiol> g gai @ crbale a3l 2ty cALolS) 20l giiall il Ukl asaua (329
83333 § 71428)] aslod aals :Laad Hgla gy o o yuaddl B,
(D.D,D.D,D)) ("2 .21 1666664 1250009 1000004

Sl s Az b 1) M o AS A8ls! (1S AL Jalall Lol [ gl Ll

(3) 2 sl calinll Ay jall dlsall



Ach I (el sl 270 2sbeasS 9 2l ) Silaaall a1 Jguisel
200592004 ¢yealall g S 28Lslg

2005 | 2004 ol B g Al
282 | 280 | ayulpassee Jo i
338 | 340 | ayp'ae il
380 | 380 | as'ics ol

Boie | Ao N
132 1.30 e pl e S 2y yallal A8l

7.9 7.8 pH T as Al Jelas Ay
3.1 40 [ ‘o riesuen ECe il s Juuo g2l
123 | 115 | aplmesae | auguanlBalll oo 2 ) Sgiome
245 | 243 | apnlaasel il g IS (po B ANl S glioma
0.020 | 0.022 % ASI g3¥!
8.0 8.2 | wpl mas als 38kl gauall
247 | 250 | sy ! mass.mile 3okl p gl gl

Anil) 8 7 Bone @ yud ¥
asdldlg maldl

Laglimling 1S 28l Sgiuneg awilodl aalish il .1
doe ealbdd %5);\:;;4‘ ]a.pv_U ang Al s QM‘L)AJAGA
B3V Al e

Al Jelas asya . 1-1

Jeli A 53 i alaseil (Sginng ple ol a9 g (2) Jgare (yo iy
ALSY Jaaass 7.779 7.75 (po paasil 3 sl 28l baly s a7
28USY Janess 7.67 ) gl Lie 20059 2004 cyslatt DT 2t
o8 golonll gull Aom i 7l As 3 poliAB Y cyolald D S st
bt ygiem oo (1978) Kirk g Nyl jLisioas.a iyl cpo ddsiiaiLag
Lyt g giButm g ey S peloxll Lanomall s 1l SO A 53 0 (38 S
Ui 5,5 9ckoel o 1 103 (5 s guaIS i g So (0 A ) S gioms A
e HY o0l Ml gl lguatian s 90 9 JSI HCO s il
Jelaras 3@l palasi¥ple slailag g Yl gl pdo s - jglaipdad
cunniil 12820059 2004 (yolall 3 o xS A8LS) (S gns Baly 3 A7)
als) 413 7,639 7.679 7.71 A S wic 7.80 (10 dali 0id i
772 7.81 (1092004 plat Ngh e S.9°S,9 S| i nS iy gns
aalsl) S, alolall (995 ) 5 piee 2005 plal gt e 7.649 7.699
Sy Hedalaclawil (V. Spnyeisis 2.00

The Arab Journal for Arid Environments 2 (3)

Aglo g o g Lectic 9 ¢ Folall el 0 gl bl ates J gotig ol 831
Lo glasull po AL giic By guas ililis B pitie ol 81 cualad 90 10 1 900
0¥ Sluwlall \gde (5 g A jouidl Bt gl Adagll

S sl Gubid Bl o€ ol @5 +((0) o2l Hlad Jias -
(1978 . Knowles) aus ,all ;a3 Lade

O I 3 B39z~ gl 59l e i €554 58/ ) 9l A Lo g -
gy gl

ol e : AV i (apl 215 0) S 59l 39 -
L a2 18 ) U @3 bl 2alSX S yall Lol

Soxhelt jlg> Jlaatals cyud 590 @ (%) copl dw -
Pratty Chapman) 3 page ks sl calodi 0390 Lulud e
(1961

A Aalall (ye Al @3+ (11 2 1S00) o I sl -

bl e 59l Juolmx ey H1 A
(1 .p1,& 100) ol 3 91

100

= (1 appel5s) 3 ol

sealodl abice

Crasad g cuiseba @l o 59audl 9 A puiadell of jo HY) Aaludl il ciaas
g wilyyglEsg adlg Ll SH Gasls plisiuls Ads i Ady ally
lgad 5189 (1979 ) Parsony Cresser s, gi i azy sl

RIS Ay o > SIS ig3¥ - 1
Pratt g Chapman) @ s1sh @3t dall cuws ASH 592w sal - 2
(1961

Al abiye

Jsloxd il s S gty ((PH) 25 Jolis a0 s @i - 1
Ssdal> o e (EC )aswidi asi ase

A po e Sydaall £ gamlly Alausll 25l @ LASH cigy¥ a8 - 2
(1960) Bremner cus « Jualilss aay day jlay

s (Sl £ garmlly Al A (3 Akall gawall Hud - 3
Pageg 5.,19h 331 dall w3 .(1954) 09Me3s Olsenaa, o
(1982) 5539

(1960 ) Torri g Steel i3 5,190 @t okl cuws Sliled el
(L.S. D) gine (3 ya Jai Jlaniaals (2000) oy cals g9 s 91,1 LLe Ialacic
90 5 Hlos S g ic

(3) 2 sl calinll Ay jall dlsall



200592004 ¢yrolal syl Al po e bl (6 pioell bl 4 53 Jo s A 53 (3 LaglimIutl g g S ABLS] (S gliuns 9 Agibiill AaLSH s 2 Jgasdl

2005 2004
aalodl 2als) ALl 2als s 2SI AL (S gruce
Jall Jatall
D5 D . D3 D2 D1 D5 D . D3 D2 D1
7.81 7.80 | 7.81 7.80 | 7.82 | 7.82 7.80 7.80 | 7.81 7.80 | 7.81 7.80 So
7.72 7.67 | 7.67 | 7.70 | 7.72 | 7.82 7.71 7.67 | 7.68 | 7.68 | 7.70 | 7.80 S1
7.69 7.65 | 7.65 | 7.68 | 7.72 | 7.75 7.67 7.65 | 7.66 | 7.65 | 7.68 | 7.72 S2
7.64 7.56 | 7.65 | 7.65 | 7.65 | 7.70 7.63 7.56 | 7.58 | 7.67 | 7.65 | 7.71 S3
7.67 | 7.69 | 7.71 7.73 | 7.77 7.67 | 7.68 | 7.70 | 7.71 7.75 Jtal)
9% 5 g ic Sgine (3,0 Jai % 5 s gue tic Sgine (3,48 A
S=0.046 S=0.044
D =0.043 D =0.045
D xS =0.092 DxS =0.094

5.01w Dlmm| asls) e Jaaess ds.m? 4.64 4 5.63
e 200592004 iyetatt D, abolali wic Juaess ds.m™3.984
RRPH]

Bala M ol 59l 392y (Sl pgSIl o 9l @8 @ Lo M polah o)
el jSeidl o M Lo e ) e it (0 gl o Lo g islid) 2l
23U Alolaas A3 a0 T Y @SSI )3 (9 (olaseil JUIL g 20 7)) ghaw (ve
(1989) (s 1 adt 5Ll Lo s 3y 108 g Bt AL

A7 (A S 931 Ay Balsy Sy (3) Jgutondl oo Lol
Sl A Al o aS) Aals) S Babi e lall Shdsdl lausll
e 20059 2004 olad 2sjlal alelal dS.M™ 3.979 4.47(4s

i 2SI (el (99509 o nSH1 BTy als uslgll il 1aa o
ia Lo o 1 (Big il ykom 25 Jelith A 53 o (3 Lttt Lo
(1993) ey (1990) atacilg ((1980) sgdie aule

Lt yglaf (138 auall 008 3 (gl (yiolall oy S5 Lai
Gl ba sl Ay s Jooln Byl Aadd Jdls dygias 30
Ayl olalg S D abslall wic calss (7.56 ) il

Al ik s Jruo gt 2-1

399 (3) Jgaml (o quady
Baliyy Al LSl Juogdl

pd palanid Sgiaeg ple ol
o0 ol A Lagaladl aslsy

200592004 cyrotall ;1331 Al o e baill (6 yioell bagoel 4 7 3l 5SS 9701 (3 Laglintl 9 g 1S A8 (S giuans g A5 AL il 3 Jgasdl

2005 2004
aalodl aalis aalod aalis S S AL (S gluce
Jualf Jaall
D, | D, | D | D] D, D, | D, | D | DD,
3.97 3.65 |1 382 | 400 | 4.16 | 4.20 4.47 430 | 4.37 | 4021 | 4045 | 5.00 So
4.33 399 | 399 | 425 | 452 | 4.62 5.11 5.00 | 5.01 | 467 | 5.25 | 5.60 S1
4.34 401 | 395 | 440 | 462 | 4.71 5.45 520 | 5.23 | 5.71 | 5.30 | 5.82 S2
4.63 426 | 430 | 465 | 491 | 5.04 5.79 553 | 557 | 6.01 | 6.85 | 6.01 S3
398 | 401 | 439 | 455 | 464 501 | 5.04 | 5.15 | 5.21 | 5.61 Jaall
9% 5 & giue tic Sgine (3,3 J3 9% 5 s gue dic Sgine (3,0 Jai
S=0.310 S=0.311
D =0.292 D =0.294
D xS =0.621 DxS =0.622
The Arab Journal for Arid Environments 2 (3) 31 (3) 2 ddlall clanll 4y yal) dladll



A5 Balyy Il il nS1 sl () Al g i oS0 Bt (e il
P oallSH iyl (o lall Sgimell id Aapdl 21 ko (3 59w sall
14.214 13.78 06 cusiajiana . (4 (Jguml) (a3 ' miss.at 244)
S el e 200592004 ole (3 s ylali alolal 2 3 ' @i, P eile
olaly S, BNl Sgtue wie a1 Neass P eats 18,144 18.21
ool ) S 0 g 1S Gl et s uaty . Slgdl Gle d jeill
Sl) (5 ykealt bagonall A0 Jelins By i I Sl S Ly 1S
9 Hilal su>g Lo g 3oy 1089 20501 (3 5 gawgall a3l Balyy il
«(1981) alaudig (1980) ¢odie 9 (1979) AL-Badrawy
a8ls) i 191l el «(2006) 65Me39 aledlg (1990) alaciig
A (3 Haloedl 9 gall AuaSo (pe il 1l iy 45

oS Adlsly AGLA) RALSH lele o JS glal s
2004 2 ol ola) Al 3 Sl 55awsall 3o 53 3 Ligine (43l
20054

A @ IS g3 s 5. 4-1

5 @ Al 28LSU (Sgine nil 3gag (D) Jguall (o gl
Al LS ol s bed) (6 )del bageell 20 )3 (3 IS g ¥
' 101.50 (o aal @ @93 o5 @ Lalesit D, 1 D) e
69.70 41104.2 4692004 ple M5 2 5" w3 N @ae71.70
Al 28LS) il ) 3 $3a19 . 2005 ale g s 3 i N ks
SLbg Syl £ gazll o g 28U B Baly) (4o 16231, Log Lgabidg
Al @ 29 gl igHY¥I (4o Auaiall AesTi Baly)

Sy o 2SI L) alall abelaall dS.M™ 4.639 5.79 ) g
U3 S pagg Mol le Ayl alad 9 (S,) ' a.8p1 2150 2.00
aabad) Ao gl il g1 A3 (J) (Sa 5 A Al Aarelonll Cileliall A0Ls)
A Baly) ) Sk Lo (9 gl gl Alawlgy Jalall mhaud Lle
27539 P gl S i 9y L5 (1LigA (381 Log A Al Jglons 3 liga ¥l o
(3 U5 puim g U Hillone Cislom L0489 . Lighioso s Alas 11l g1
«(1980) s9dle 9«(1979) (it 759 «(1976) 053039 AL-Juburi
onbolall ot U1 o oo Lol ((1993) ledig «(1990) atac¥ig
Alslall o gl gi Tl o (0 Ligine LSS Adiall 518 3 Las Cyrug ol

Aty ole M S, D alolalls s lae a0 a1 S D,

A 3 (T) Hal ghwsall sy . 3-1

TUl ) ggll juls 5 (3 Agine Bal) Jguas (4) Jgumell (o iy
15.92 (ps ) ania . aalod ABLS Baky s clidld (6 yoomll el 2 )3 3
617.49 17.5901 D abolali wic 235 ' wass. P its 16.19
ote 2005 92004 et D, atslall wic a5 ' s, P aits
Jels A 53 pans 3 Lgias [ bl jeded O uods 1iag gl
> 9 gall giog okl ALMARN juoliall (aay AU Baly @ (po ,2u Al
31,8 o o0 (1978 ) Kirky Nyl e U ousg Lo go Gai 1iang
Balyy ! Sasy Lo @l Jelid ax ) ass @ cowd duaslsll gl
W) (8 el bl 23 3 gan gl AL

Asels 3 el S Aoy Lgine |0 il cousgl LS

ol 3L 1A 2 Al B! il s Bal e A0 (3 Ll )9 gl

(M o @ile) A3 (8 lnl) ) ghudl (oo 15 (3 Laglinlus 9 ey xS Hala) (S guace g 3ldl AL 3l 4 Jgatoell
200552004 ¢yolall Hlayd al> 10 i

2005 2004
Al S gous
aalad) 2als)) aalad 28ls)
Jtalf Jutall < S
p. |p, |[D, [D, [D p. |[p, |[p, [D, [D
14.21 | 15.70 | 15.28 | 14.01 | 13.08 | 13.00 | 13.78 | 15.56 | 15.06 | 13.56 | 12.50 | 12.20 So
17.32 | 17.67 | 1758 | 17.56 | 17.08 | 16.70 | 17.20 | 17.60 | 17.53 | 17.43 | 17.00 | 16.43 S1
17.87 | 18.21 | 18.02 | 18.00 | 17.70 | 17.41 | 17.81 | 18.16 | 18.00 | 17.83 | 17.46 | 17.46 S2
18.14 | 19.00 | 18.15 | 18.08 | 17.80 | 17.65 | 18.21 | 19.03 | 18.23 | 18.00 | 17.76 | 17.60 S3
17.46 | 17.26 | 16.91 | 16.41 | 16.19 1759 | 17.20 | 16.71 | 16.21 | 15.92 Jaall
9% 5 & g dic Sgine (9,3 I3 9% 5 g tic Sgine (5,8 JaT
S=0.339 S=0471
D =0.424 D =0.523
D xS=1.013 DxS =1.062
The Arab Journal for Arid Environments 2 (3) 32 (3) 2 Ailall iyl iy yal) Aladll



(l’ﬁ.is.‘c.i.\.o) Al (9 IS g ¥l 1o 55 (9 Lagli I 9 iy xS A8L) (S gl 9 ALl AAUSTH 3l 5 J gl
200592004 cyolall jlay¥i al> 1o tic

2005 2004
Aals) (S gue
anlod) aals)) anlod) aalsy)
Jall Jtall S S
D, D, D, D, D, D, D, D, D, D,
74.0 55 63 75 87 90 74.6 57 67 77 86 86 S,
85.0 70 82 88 91 94 86.0 73 80 87 93 97 S1
91.6 76 83 91 100 108 90.2 77 86 88 97 103 S2
98.6 78 85 95 110 125 96.6 80 87 93 103 120 S3
69.7 | 78.0 | 870 | 97.0 | 104.2 71.7 | 80.0 | 86.2 | 94.7 | 101.5 Jaall
9% 5 S guue tic Sgine (3,8 Ja0 % 5 & gue tic Sgine (9,2 J4
5$=2051 S=18.13
D =22.23 D =20.01
D xS=43.70 DxS =40.22

B9 @ wbibadl ade Baly) ae badl gl @ Aygireg Ayt Baby)
D5 aglal 28ush wie mw 108.35 104.9 oladi il > 2oLl
Balyy o el e 20055 2004 sole Y (1 a.ils 1666606)
Baly) J! g Axludl Bu>g @ Sbiludl aue Baby) ae cludl glas )
g A gl BuwS ¥ A8 o adlall SlBls) § Sl oYl S )i
Balyy @3 (p0 g lgiliatiulg LMS pludail 5alyy J) licd poed) 2s 0 glaidls g
il 0as sl g (1990 (Luwe) lidh glas g calbesMudl Wlaiud
Gubblesy «(1984) Reddyy Reagys s aul Juoss U agslice
A8 By o ) 195kl oyl ((2001) s palalg (1990 ) Dediog
bl Lyl Balyy I ($a53 aaladl

2929 ka> gl wnd (bl glanyl (9 Al Caliall cg 4S8l ol Lo
A2 ey S Al il gl (AL Al 508 Juas 3 Aygias (39
ool 3@ul06.2 9 103.1 sl aaaliaigl Jans (el S, Sgtall acl
cilygius Balyy e bl glasy salyy of gl e 20059 2004
A ydee) Aalaill @ 25l Jelad A ja (ol J) S e A8 oo xSl Adls)
il (I (594 ¥ guizmll) claall Al Balyy illig (2 Jguandt) bl
LaMksell p Lkl (8 Bl ) Aeune bl (S5 Gitonts ) Sibaloall § oy xS 590
R (po JEo 7l ae 1B (Bt bl plan ) by Wgiilaiulg
ol (2006) 23339 ibudlg «(2000) o3de3g ikissg (1994)
ABla! by gl By uadd! B85 b LT 3 Aggins Baly) Igkany
AulS Ly 5 gyl @ i oSN

Adall o 3 Ligine |3 ylelall (yo JEo J3Ia) ol bl o)L
glasy el S D, alolali cdach 31 awyll ele M Mg dugyll

The Arab Journal for Arid Environments 2 (3)

L olovi¥ly Luslas o 305 (IS8 2l cagi @ aliall g 1S il Lo
74.6 cpo Ligins <9331 Hulo 5 2l Aad Gl 28LSY Al Las )
©ils 98.6 1 74.0 (09 2004 ple g 2 55" 035 N @als 96.60
2.00 1 g 1S Aalis! (S gtans B3lyy die 2005 ple gy ' eass N
S A8l poc Alelaes wiylae La . Saliise

ol (1984)Battanyy Janzen ade Jua> Ls as (azs 1329
Ay Lo uLc Apd D 29 g oSl S uaie Aalsl Oh LasY
533039 il ale Juas Lo IS 9.2 A 3 Las Logiomilg Leguoliaial
el B )2 Ll (6 peall baael) 2 y3 1937 3 B35 S 0 (2006)
A Al o S Al caly gls Baly

21331 88 Ayl Aduall 008 (3 150 Ll ylalall s U3 yglal
S, gl cu xS g Calalig D alelall die 2 3 cig3¥1 juss 3
2004 oelal sy ' ass. N its 125.0 5 120.0 by caoms
G S xSy caliall e D, alelall ao 2slalls gl e 20054
b cyelall a3 P eass. Ngste 55.09 57.0 cusls aaid oo cdac
(SNgll e Ayl

Laglinlig s xSU1 ABLs) (8 griua g Alidl 28LSY a0 - 2
)&)?l%ﬁmuﬁmﬂlsﬁ)dww\am‘g
sl glany 1-2

(8 AaLa) 2aLSY Sgine Al g il 1 Sl il o gl
2939 Lax gl o (6 (Jgaaml) Awlyll ele M il £latyl Aduo

(3) 2 48l il 4y jall ddadl)



200552004 yolald (o) 5l 51 Ao po ke bl § L (3 Loghinlttig g S Hitlida! (6 g 9 2Lt ABLSH 3l .6 Jguazell

2005 2004
A8l (S giuws
Lol 2alisy Al aals)
Jetall Jutall S S
D, D, D, D, D, D, D, D, D, D,
99.1 | 104.1 | 100.4 | 97.8 | 959 | 92.3 | 97.6 | 101.5 | 100.9 | 100.6 | 95.6 | 89.3 S,
102.7 | 109.0 | 107.7 | 102.2 | 98.9 | 95.8 | 100.8 | 106.0 | 104.9 | 101.9 | 96.5 | 94.3 S1
105.5 | 109.9 | 107.8 | 105.0 | 103.8 | 100.9 | 101.5 | 105.8 | 104.4 | 102.8 | 98.5 | 96.2 S2
106.2 | 110.2 | 108.5 | 104.9 | 105.7 | 101.5 | 103.1 | 106.1 | 105.5 | 103.3 | 103.2 | 97.7 S3
108.3 | 106.1 | 102.,5 | 101.1 | 97.6 104.9 | 103.9 | 102.1 | 98,5 | 94.4 Jutall
9% 5 g ic Sgine (5 50 J3 9% 5 g tic Sgine (550 Ja
S$=3.37 S$=3.25
D =3.00 D =3.05
D xS =5.05 DxS =4.93

Lo bl audy gl ALl Baly @3 (pog LDl alllatiulg pludai Baliy 3
002 (3 1) Soins 3l 9> g Ll cumida g B (yelalall 31t Al
by 248y gl asluall Jaae el S3D1 Alolall WL wdacl 3 . Aawll
Aagd ol cdael 1 S D, alolaay 25las il *ew 38709 3875
(7 Jgazslt) gl le ol otal i *ew 31009 3073 sy

a8l bl (39 3-2

0139 @ ALl ABLSH Ay gine B 392~ 9 (8) Jgutandl il i gl
bl Cala ¢339 et stack D aalil aalish .8 g was ol il
g e 20059 2004 ote @ Pelin@e 122.5121.4 a1,

il cdacl 1 S D alelalls asjlae ©u110.2 9 106,150 by
(e Gle Awlyull ale Mo M @ 92.39 89.3 alsplay)

Ayl aslull L 2-2

anbull 28UsU S gine pali 3929 pue (Al d1 Jdowid) gilin o gl

1330 Caliall ety 31 s pSU S o (3 ekl gl il A ol ALl 3
ALl (3 Agineg Auowy i Bali) 3929 Lol 3 .Akall 018 3 Ligias
S, S g wic olall fly Eumm (i S ABLS) Sl glws B po Ay gl
s e 20059 2004 ole gD (M el ew) 37214 3718
Lislonat Sl B g S ALt} A L) AilasSl gyl cyuiont )

20059 2004 syolatt (M il o) cosbiild 2y ol Al 3 LoghinItg oy oS3 Hitlids] (6 gruans 9 ALl ABLSI sl .7 J gonll

2005 2004
Aals) (S giue
Al aals)) Al aals))
Jutall Jutall iy SN
D, D, D, D, D, D, D, D, D, D,
3188 | 3100 | 3166 | 3179 | 3235 | 3262 3180 [ 3073 | 3154 ( 3150 | 3250 | 3272 So
3438 | 3405 | 3410 | 3421 | 3455 | 3500 3412 | 3360 | 3378 | 3410 | 3448 | 3465 S1
3626 | 3506 | 3548 | 3623 | 3726 | 3732 3636 | 3495 | 3537 | 3656 | 3743 | 3750 S2
3721 3572 | 3581 | 3720 | 3861 | 3870 3718 | 3545 | 3557 | 3780 | 3850 | 3875 S3.
3396 | 3426 | 3485 | 3569 | 3591 3368 | 3406 | 3499 | 3573 | 3586 Jkals
9% 5 & g dic Sgine (9,3 I3 9% 5 g tic Sgine (5,8 JaT
S =263.78 S =258.61
N.S=D N.S=D
D xS =396.41 DxS =389.40
The Arab Journal for Arid Environments 2 (3) 34 (3) 2 ddlall clanll 4y ) dladll



20059 2004 syelat) (il o) cbiald Calosdl 3390 (3 LaglinIth 9 oy xS Adls! (S g g 2501 2LSH 55 .8 Jgutznl

2005 2004
A8l S gluus
Al aalisy) Al aalisy)
Juall Juall g S
D5 D4 D3 D2 D1 D5 D4 D3 D2 D1
1025 | 95.8 | 97.2 | 99.8 | 109.5 | 110.0 | 101.1 | 96.8 | 98.0 | 98.3 | 105.2 | 107.2 S,
111.1 | 105.4 | 108.9 | 111.4 | 112.6 | 117.2 | 111.2 | 102.5 | 110.0 | 110.5 | 113.0 | 120.2 S1
116.2 | 109.6 | 110.6 | 119.6 | 118.8 | 122.,5 | 1155 | 110.6 | 111.3 | 115.7 | 116.8 | 123.0 S2
122.1 | 111.8 | 113.0 | 120.2 | 125.2 | 140.4 | 120.5 | 111.0 | 115.0 | 118.8 | 122.3 | 135.1 S3
105.6 | 107.3 | 112.7 | 116.5 | 1225 105.2 | 108.6 | 110.8 | 114.3 | 121.4 Juall
9% 5 g ic Sgine (3 50 J3 9% 5 g tic Sgine (58 Ja
S=5.475 S=5.538
D =6.496 D =6.239
D xS =13.082 DxS=12.474

Jgexll) A7l @ gl Al @ dllaHo @3 Lo as 148 Lo g Nl
Jelis A3 (aas M (10 Aapll (piones o xS aloea¥l 599 (S
(3 Ll (Sl S0 (LAl ig3¥ 28] Balyg (2 Jgusel) 2
LD pddg . madall (1o Aalell xSl Ul g wnlall Y31 0 s 53
(3 AluaSy B yiles Jadi 3 uaiall Buaos oo ) 93¥1 (8 Ll (S glons

(1985 Nelsony Tisdale) a;

(1993) ity (1990) Lalac ¥ alasy Le s ilicd oda (3ais
3293 SN aliaiod) 3 5Ly Jguas 3o (2006) 29039 iludlg
ST ladll (3 S L 3 (gl il 1) xS Halsls il
L edact 3 g |3 Aduall 508 (3 cyuwg Al cyelalal ¢y 3143
AseS) Jutme (el S, (Sl i 1S g Caliall D, aalisily ac )l
ool D aeass 465.79 444.0 aly oladl Jid e patell cigy¥
pobael @i sl eyl i S D Alslally a3 lae gl e 2 jotl
AguiiBpal 035 119.55117.2

bl 3 ) g gall SIS S gzl 5-2

(@ Al 28USH 5L ) Sgine il 399 (10) Yol oo LSl
J D5 J Dly 4,00 28lS Baly) il ) glwgal) LISI olaell
60.03 1! 2,035 32.584531.80 10 patiall ygaw gall dass Bal)
18 ylhs Balyis (ST o Medl e a ot ole @ | aiass 59.504
A>3 @ (olasil Lgadly 800 A8 Baly) of ) <D Shagg % 85
(S0l £ gazell gals Balyyg (2 Jgetandt) lidld (8 pmll bnanll 2,5 el
Baliys 2l (pe el ) ghugall Aieo (3 Luslonat uSall dpaiiig L)
A 3 g AL AuaSH Jling 2,000 Al

The Arab Journal for Arid Environments 2 (3)

35

bbadl of G aalad aalish sda wie cludd Caleell ¢yl (392 A gay
e guiall (e A48IS Lgiia e cdias 18 A ansell cilaliSIL Ac gl
ac g, 3l Ll A ylie A Bloull Lgil g Al 3l (Sai Le (ALSIAa! yuoliallg
Thompson ws gl sl s G—aig Al a6l aatsy 3
3 Ligineg busly ol olss Calall w50 Wi .(1979 )Fenton,
LAl Gl (39 el aillack S, Sgtuall (393 A3a Calall il 039
Wylae . gil Lle il gele @ D alaee 122,19 120,54,
102.5 9 10T.1em Calonlt bt 1391 dtic cum gl 5 G S| Alolas
(1994) Lo yal e Juas Lo o Al gs Aiidinid sl g il 0
A8lo! il ghuns Baly o el B ,8) bl Al ol @ Baly) kax>Y (sl
A G ye Ligiae 5 ¥1 IS8 Crbolall (s S5l Lol . 2 2l coag S
@l ()9 L,lciDl Aadsdl anlodl 2aUSIL ac gy 3l cliledl cdach (aa
Ayl ele Mo M5 S, Syl e Cal>

bl 3 gy S Sgmmll 4-2

& A8l AaUSY (Sgine il ag>g (9) Jgamdl 3 i) o g

A8US Baly jo S oblaied) ala)l izl wnbadl @ <gh W S (S gl
aals) wie ' a.eas 351,84 333.9 Juae Lol gl i aslad
SASI g3 Sl Juas S o > 3 (1 2eas 166666) D,
236.19 226.1aL (' a.cls 71428) D, aslish wie ,gs us
oaes L Lol gl e 2005 9 2004 awiyal olaly ' s aass
Ayl ale JH> 9 Aduall ongbgm oty ygls wad g 4SO il
bl 3 a9y M S S gtioel) @ Bagina Balyy Jguas LoD (9 Jgazall)
(@355 366.5 9 342.60kadi s i g 2SI A8l Sl g Baly
ohe B ol alal Jiaes 9 S, Ssiullicn xSig alalicibal s a

(3) 2 48l il 4y jall ddadl)



200592004 ¢yalalt 5531 Al 1o i a5y i) 9 331 poliaaial 9 o450 53 3 Laglirhtl 9 S ABLY (S g 9 Al ABLIS k. 9 guondl

219531 35 3 (%) |2 EES) 1953 S yaliated) .
aalodl aalsy) Al aalsy)
JM‘ DS D4 D3 D2 Dl JM‘ DS D4 D3 D2 Dl Q"U"SJ‘
139 | 120 | 1.31 | 1.43 | 1.46 | 1.53 | 148.0 | 193.6 | 160.5 | 140.6 | 128.0 | 117.2
141 | 123 | 1.32 | 150 | 1.50 | 1.52 | 152.6 | 196.4 | 160.4 | 149.7 | 136.8 | 119.5 S
230 | 1.80 | 2.10 | 240 | 253 | 2.67 | 265.8 | 307.4 | 288.7 | 265.2 | 238.3 | 229.3
243 | 1.85 | 234 | 250 | 2.70 | 2.78 | 281.6 | 325.0 | 318.5 | 278.5 | 253.3 | 232.7 S
255 | 212 | 233 | 254 | 2.77 | 3.00 | 308.4 | 390.9 | 324.1 | 293.9 | 269.5 | 263.7
2.68 | 2.30 | 240 | 271 | 2.90 | 3.10 | 326.9 | 420.2 | 331.7 | 324.1 | 287.1 | 271.2 52
271 | 240 | 251 | 2.68 | 2.90 | 3.05 | 342.6 | 444.0 | 360.9 | 318.4 | 2955 | 294.3
287 | 250 | 266 | 2.93 | 3.05 | 3.20 | 366.5 | 465.7 | 375.6 | 352.2 | 318.1 | 320.9 53
1.88 | 2.06 | 2.26 | 2.41 | 2.56 333.9 | 2835 | 254.5 | 232.8 | 226.1
197 | 218 | 2.41 | 254 | 2.65 351.8 | 296.5 | 276.1 | 248.8 | 236.1 L
% 5 gus aie Sgine (8 JAi saill pruga % 5 gus aie Sgine (8 JAi
0031 s 2001 4115 :
005s D 156 D
T e = T
! 05 ) 5 g gall obiaielg o 13 (3 LaghinIts g oy xS Kb} (S gunng A5kl 28l il . 10 J gl
20059 2004 yolall jlay¥i al> po ic
gl 5o 55 %6 8. A IS ) shudll jolatsl
Als| (S grluve
Al Aals) Aol Aals)
db\’-“ DS D4 D3 D2 Dl db\’-“ DS D4 D3 D2 Dl CQJ“SJ‘
033 | 032 | 032 | 033 | 0.34 | 0.34 | 35.82 | 51.62 | 39.20 | 32.44 | 29.82 | 26.04
0.33 | 033 | 032 | 0.34 | 0.34 | 0.34 | 36.64 | 52.70 | 38.88 | 33.93 | 31.00 | 26.72 S
0.34 | 034 | 033 | 034 | 0.35 | 0.35 | 40.99 | 58.07 | 45.37 | 37.57 | 33.91 | 30.06
0.35 | 033 | 0.34 | 035 | 0.36 | 0.36 | 41.43 | 57.98 | 46.27 | 38.99 | 33.77 | 30.13 51
0.35 | 034 | 0.35 | 0.36 | 0.37 | 0.37 | 44.31 | 62.69 | 48.68 | 41.65 | 36.00 | 32.52
0.35 | 034 | 0.35 | 0.36 | 0.36 | 0.37 | 44.31 | 62.12 | 48.37 | 43.06 | 35.64 | 32.37 52
0.37 | 035 | 0.36 | 0.37 | 0.38 | 0.40 | 47.55 | 64.75 | 51.77 | 43.95 | 38.72 | 38.60
0.38 | 035 | 0.36 | 0.37 | 0.39 | 0.41 | 48.46 | 65.20 | 50.83 | 44.47 | 40.67 | 41.12 53
0.34 | 0.34 | 035 | 0.36 | 0.36 60.03 | 46.25 | 38.90 | 34.61 | 31.80
0.34 | 034 | 036 | 0.36 | 0.37 59.50 | 46.08 | 40.11 | 35.27 | 32.58 s
% 5 giuws wic Sine (38 JAi sl o5 % 56 giuws wic (S gine (52 Jai
o =
G0 D o083 D
=

The Arab Journal for Arid Environments 2 (3) 36 (3) 2 4dlall il Ay yall Asall



Lo g Z\;qﬁ.ﬁlb;\.hé.bﬁ.ual)ﬁ;::'\)\.‘aﬁi@m)iihw\wlﬁam
«(1997) s53s39 Goksays:(1988) 03539 <o salud ade Jua>
Jladl 3 (alasil Jgas I 19l ol (1999) o53s3sBhatti
A abod) 28U Baly ju (pueaddl B 55 (! 8

Jguadl (re Tty M g0 yall lad B (Sgine IS xS BBLS) o
0ol jladl Jass el liaci a8 S g Széﬁﬂ\amgdwoi(ll)
2005 alall @w 14.69 14.49 2004 platt @ 14.29 14.3 aL
i Balyy S opelall Uty S 9 S ilalall e g xdgatis
agyal> Balyy I Al Caliall cu 4SU1 Al ciligius Baliye o )l
) Ay A L) Bl (3 Luslont St Lo o( 59 4 odguiaall) capaal
A 1 A gl Jka) Adans Asuall gl by Idlg o7 Jg-asd)
(o Hablgie Aol 0Ad Cislorg bl Lo AigSal ol 3 ) Loy
sl 9 «(1994) L salig (1985) Dawood ade Jua> Lo
il e wo 13 ke i Guadd) 5ydy ol )8 Hlladl of oo «(1994)
Al SN Ly 53 a9 b e 2 7l 1S Al

Al o4 3 Ligine |00 Liaal cyrarg ylll coalelall (s Jil gl

3w 15.39 14.9 4l Jaas el S.D, g S. D, alslall = gl iz
alolall il @ 15.4 Jans ei als a2 2005 ple 3 i 2004 5le
S.D,

ol y9du auc 2-3

9 e (9 ALl 2BLSY (Sgine 5l g9 (12) gl (po LamDl
sl wie ' o8 3yt 9459 956 (o yal 3 59 ade gl A a,al
1 asd 554 8079 816 lgduns sl v 3 (1 2. 71428) D,

92w gall S oliaiedl 5alyy goel dlaxil A g~ g duds Jganl) b gug
Calss ol 220l 64 9 (o S Adlis! il gues Bk o (el B,y il
e patiell LISI Hgauwgall Ao )l Lad AU Cus (e Agine
diad S dlolall wie 'S 36.649 35.82050 Hlayy d o
20059 2004 ol S, bolali e ' a.0ass 48.469 47.550)
S il ) 9 gl o 15 s Luilaio I gl 1 o) Mgl ke
elac ¥l adl jLif Lo po 148 (3aTy9 .o nSH A8Ls! by glus Baly o A1)
9 gall ues @ Balyy Jguax ra ((2006) 2539 ibedig «(1990)
Sraug aylall clalacy & jlae o S Aalis) ilsgiuce Baliys alall
Jgezell) L] (6 pomlt bl 20 55 (3 jblonll ) gl gl Aias Balyy ) U
.q@\@wmw‘w\@@@\u@\ud

b8 e 000 3 Ligine Lyl IS8 Awlytl lele oy S L
W e patell gausall Ao el S, D, alalall cdact 3 xanl
M 39 paiall polatel Ao isf i yglal g S D | alelall 1z
Ayl ole

@ gty oy S A8l Sgueg anlall aslish ub -3
el B,y Jgasl (ol ailaw

ool ,ad 1-3
Hladi @ anlud aslSy Sgine o g9 (11) Yool gibis eyl
28U 3ol po (o)l ol 3 a0 Las gl A L uedd! B,8) ol b
olalg D, aausiwic @ul3.1 913.6 aJaxe iaf s i asbad
Aol gl 2510301 319U A8 ) @y ol AN IAB e (419 - 1 9l ol A joedl
(ke L (s gl Ll s (815931 (3 Lo~ Lt LA | pkad s yal)

200552004 cyolall (@) ol plad Joims (3 LaghinIotig ey S Adls) (S gine g ALt Aalish pals . 11 Jgazel

2005 2004
Aals) (S giue
Al 2l Al 2l
Jaall Jaall o xS
p.| b, | D | D | D p. | b, | D | D | D
13.5 12.5 12.6 14.0 14.2 14.5 13.4 12.7 12.8 13.7 13.9 14.1 SO
13.9 12.8 13.5 14.0 14.5 14.7 13.9 13.8 13.8 13.7 14.0 14.2 S1
14.4 13.1 13.9 14.2 15.2 15.3 14.3 14.1 13.8 14.2 14.9 14.7 S2
14.6 14.1 14.2 14.3 15.3 15.4 14.2 14.0 14.1 14.2 14.9 14.8 S3
13.1 13.5 14.1 14.8 14.9 13.6 13.6 13.9 14.4 14.5 Jaals
% 5 & g tic Sgine (9,3 I3 9% 5 g tic Sgine (3,8 JaT
S =0.503 S=0.495
D =0.513 D = 0.506
D xS =0.811 DxS =0.798
The Arab Journal for Arid Environments 2 (3) : 36 -50 37 50 - 36 {(3) 2 Adlall cilill 4y yall dlaall



200552004 cyolall o a1/ 9t 3ie Jodas 3 Leghinluttig g oS Adliis] (S gl g 2Lt A8l pals . 12 Jgatoall

2005 2004 ol e
aalod als) aalad 4als) ol Sy
Jutall Juall i S
Ds D4 D3 Dz D1 Ds D4 D3 Dz D1
830 788 819 839 846 858 852 801 831 900 854 874 S0
867 790 829 860 918 940 878 807 847 869 928 939 S1
889 799 863 882 942 958 895 824 860 885 937 969 S2
933 851 892 930 967 | 1023 | 931 831 905 922 955 | 1043 S3
807 850 878 918 945 816 861 894 918 956 Jutall
9% 5 g ic Sgine (3 50 J4 9% 5 s g e Sgine (558 J4
S =50.788 S =51.465
D =71.583 D =73.685
D xS = 105.780 DxS = 107.347

590l e g (8 Jgutoel) il g 3 Luslamsd 131 01 (59 4 ¥ gon)
59y 9 Gangadara ad) jLif L ge Andigie A sia il>g
LSy 9 +(1992) Satyanarayana y Gangadaray «(1990)
95 3ae Balyy ) (S Auall o xS Al o e (2000) 23303 9
cdac 3 . Lgins Lagl oS8 (5100l Al Ll . uaddl 5,850 (o
b 08550 10239 1043 3 o a0 3 590 aae el S,D | alalal
<gal g S D, aelally 2sjlas (gl e 20059 2004 ottt
solalg e ,85,0s 7889 801 aly o yall (3 59l ) Juas i

gl e gyt

394l IS Juolxt 3-3

3 Ligime o5 18 a8l 2868 of (13) Jgtanll zilin e Lol

ade 3 s Galasi of (1 acls 166666) D, aausi wie
L s bl ) (S ey A8La ABLSH Balyy i ol Hgaud)
el g aual ald (J] (a5 Las s guall Aol g gadll ibdintiae Lle
59 sde il @salll claggd) alg] cow W8 189 (gl
«(1980) 055e39 RObINSON ade Juo> Lo s 1 Gatg .o yalls
08 @ 590l aue ¢ 195kl e« (1985) gy g «(1983) 591,319
Jyasmel] anbadl 28USH 54l ) o buuSie Cuulido (puadd! 3 50
ALslall 2 yglal o ¢y 2l 3 590 2 (3 Ly g oy S L) 3
2004 crstall ' o ,8.5,5 8309 852 sl maali oig) Jums Ja1 S
9339931 als Jans el S, S gl Yo i 3 - Mol e 2005
9% 34 Bali) o 3939 MU e Al elaly | e 8By
L) (it bnonl 5 (3 i) Ayl (3 Alolonl) By 31 ) oo 2l

200592004 crotall (12 . p121S00) ISH gl il (3 Laglinltig g 1S ABLis) (S gius g Al 2l il . 13 Jgutond

2005 2004 Ll 6
Al Aals)) Al Aals) e
Jotall Jutall S
D, D, D, D, D, D, D, D, D, D,
4.6 5.1 45 4.6 4.3 4.7 4.7 5.2 4.4 4.9 4.6 4.4 SO
45 5.6 4.7 5.0 4.4 5.2 5.2 5.8 4.7 51 5.3 5.4 S1
5.3 5.9 4.7 51 4.7 5.4 5.4 5.9 4.8 5.3 5.6 5.4 S2
5.7 6.1 6.2 5.6 51 5.5 5.9 6.2 6.4 5.7 5.8 5.6 S3
5.7 5.0 5.1 4.6 5.2 5.8 5.2 5.3 5.3 5.2 Jaals
9% 5 & g tic Sgine (3,3 S 9% 5 g tic Sgine (5,8 Jai
S =0.052 S=0.047
D =0.058 D =0.052
D xS=0.117 DxS =0.104
The Arab Journal for Arid Environments 2 (3) 38 (3) 2 Ailall il iy yal) Aladll



599 ISH Juolll (s Aggiall agle Lol a8dle agg (1) Jsta
s Bdas ol 48May o I = 0.987 ™ aly oy 1S Halin) S gnng
ALl alalall

Y =4.65+0.54 X

ol G

(U .p p215400) 1S ABLS] (S gncs =X

(12 p1E1S0) Gl 3,8 59 ool =Y
Lo o) WL Lgslies Lo glus s 8 iy 1 S01 2L} omit 5 9kl Jusalos B3l 0
g S, Sgmull wic e il Juadl lact 3 . ball calall 390l
oS gieg Jguasell gadd Ao )M Asiiall juoliall (845359 b I e
pecriall paiaall gl G o (5 SLell 943 Sy <Lt 3 5 )8 5 e
130 Il kel g yd1 (IR (e Sy ) gawgall pals Coqdl aleg
A Juoslon Bl (3 5 e

oiliSs9 (1997) 05339 Tamkeade Juas Lo g i Gatg
s9ke39 iludly «(2001) Kairsony Singhy «(2000) »3359
28 3 Ligine o S Abluslg A5LAd ABLSH oy S a1 .(2006)
3 2p1,81500 6.19 6.4 &l 59l Juol> Juns Lol Las g 31 Al
Ayl elal gl e S.D 9 S, D, cvatslaly

: e Jol> 3-4

Jol> @ aaludl 48UsU b 399 pue (ilas Y1 Judoed) 7uilia e

5Ag) 1y A8Me Al yn Loi (14 Jguoall) el 5, Jguame u)
adas a8e ag>g (2 JSad) lasgl uad Aalall A8LS) as Adall
Al alalall 3 Lassg 1= - 0.6107 als S gineg s bl yl Jslaasg

Y=298-05x10"°X
0 G

(M a.ailo) Jgamal) anlod aslish =X

(F2.p1 2 1500) o} ol =Y

UM 3 il 3 080 o (oo Ligine IS8 o xS A8l Lol
A} iy ge 5305 e a3l il (@ Bl Las o) 3 L el ele
ol wie (apnyeies 2.905 2.99) June Lol aly i 1S
A Bygins Bygus Bgats Mgl e 20055 2004 salall 995 S,
91.89 ats (81 Yras i lac] il o 1SU (S y 5 31 ALY Sl glus
2.5252.3851.99, Jgii i miliple 3 1. p1 st 50 2.6352.39
S$,95,9' S, S Adls] by gual g ALY il ple 3101 21500
sl Lle

The Arab Journal for Arid Environments 2 (3)

39

D, aausil ac g,y il ol ores 3 2ol alalg ISI 5 gaudl ale
oolaly ' 21,8180 5.79 5.8 al el Juols) Juas Llel cidach ad
-Aalad 28USIL Aol cdlelall 2umy xe A3slally il e A ol
O Cudge Ml A lull B gy bl ade Baly) ! Babyl oda (a0
ALl 28U 3 Juolosll 1L 9509 (63 il Ll Juols (3 Juolosll s
AL AL (s A laall Bt ) 590l Juolos 23 ylae 18 Lo gas . Adlall
(Faals 71428) aibaigh aalal astshy (1 acls 166666)
(Pt (s (97 b 2B ol Ay 318159 el (0 gy o sl B B a3 319
200592004 2 ottt oot ' p1 21500 0.59 0.6 als Loglol>

(1 g5 Al Aalisig 5 godd S Juoloell ¢yt A8Yall sty s pglnd
sy I'=0.554" g gims laliiyl Jolaasg ddas oliy A8de 29>
_e

Y=524+05x10°X

(M a.aile) Jgamel) aalad aalis) =X
(1P IS ) (uaid) By 590k ool =Y

il 3,85 5900 ISH Juoalonll (8 Acilediaalis s 1 s
REFERN g =Y

e Jguant] Jguasl 1ig) AnLedl 2SI Balyy Aol A Los fual
e Jun> Ls g0 881570 Ao il 0 islos 18 9. ALl Bk 9 Jusol e
(1985) gicsy9ug «(1981) Printy Smithy (1977) Karami
8 el ale @ 5edtdl Juolo (3 Ligine iy xS Aol o7 a)
5.9 sladi aly i i xS A8 Sl gius Bal) @ 59l Juol> s
Bk Lle Bugiae Ay Beats S sl wie ' ap el 5.7
1.2 janes Sl 10a Hean 2 pmil) Jo¥l plall 3 .28LoY1 Sbygius
0.491.2 9 1.1 e roa L3l pladl 39 ' aptjeis 0.5 0.7
oo >S9 sl e $19°S 9 S| clgiulls wijlas a1 ElS ke

(3) 2 sl calinll Ay jall dlsall



20055 2004 cyolalt 3 uad 5,5 590ks 3 cmp }I Juoolom 9 gt (3 Laglin Il iy oS Halida! (S guwn g Al 28U s 14 gl

ol 2 % L2 150) )l Juol>)
anledl aalst anledl aals e

I [p b |[p|p |"™[Dp [D|D D |D |

5 4 3 2 1 5 4 3 2 1
39.8 379 | 38.1 | 39.9 | 40.7 | 425 1.89 197 | 179 | 196 | 1.87 | 1.87
43.2 | 408 | 421 | 42.7 | 45.0 | 45.2 1.99 208 | 189 | 196 | 193 | 212 SO
454 | 403 | 437 | 460 | 472 | 409 | 239 | 234 | 205 | 235 | 250 | 2.69
48.0 | 43.0 | 48.0 | 49.0 | 49.7 | 50.5 2.38 241 | 225 | 245 | 2.18 | 2.63 o1
48.8 | 439 | 48.0 | 49.0 | 50.8 | 52.3 2.63 259 | 230 | 260 | 2.84 | 2.82
401 | 433 | 490 | 500 | 514 | 520 | 252 | 255 | 230 | 255 | 241 | 2581 >
50.5 | 45.1 | 489 | 51.0 | 53.2 | 54.2 2.99 279 | 313 | 291 | 3.08 | 3.03
51.1 | 455 | 50.0 | 51.2 | 539 | 54.9 2.90 277 | 310 | 287 | 275 | 3.02 53

118 | 447 | 465 | 479 | 497 242 | 232 | 246 | 257 | 2.60
43.1 | 473 | 48.2 | 50.0 | 50.6 245 | 238 | 246 | 232 | 2.64 -

% 56 gus wic Syine 3, JAi el s 5 % 56 grus wic Syins B, JAi

0527 s 2004 0273 :

a5ss D NS D

T 5o | [ ] B
Y =1.94 +0.49 X

ol G

(125121500 g 1S ABLS) (S grins =X

(1221 581500) uadd 555 Jguassl a3l ool =Y

'S, S gl i S g Caliall Ll 3 3 Juslo- Bl 55a5
OIS Jogs adg (12 Jgumll) lgud o pll Aaig 9l Juolo> Bal)
agilive itis J1 (2000) 05)e 9

a3 Juolom (3 L gine i 1S KLl g 25 L) LS (ys Il ol

Aalsiy zmm.uSO a3)lall alelas old ple JSiag Al ole S

Aylhe ol Juols Jiae ol cdach A8 Ayl (8 Aalisdl aalal

G oM Aaliall SUSIL Ac 930 i xS S 5 gty Alslall sl

The Arab Journal for Arid Environments 2 (3)

Ayl ale @ gl Juoloed Jutae el cdac

il 385 590 ASH uaalowll (8 g 1S Hlial (S guws 3l . 2SS
A 201 21500) i 1S HBLs] (S gaca} i Y sl g

aals) (S giueg Al A (y adMall b (2) JSal e Lasdg
r=0.992 "l aygiall adle bla )l a9 Adas il o S

sadldl adalall a9

(3) 2 Aaall il 4y jal) Al



Juloxig meaa . 2000 . ol ez i jall e 9 3 gazmo gl (591 )
Ach )l AdSs alall Gy el @ilaill 35159 Auely )l colonidl
i gll Anol -lslallg

Cordly all @datll 5559 27 Axgle 1989 s test i
AeSoellla aldisdasl> . elall

5,259 sl yauall 5, Juololly gl il a5 . 2001 . pusme @ies oS yolall
AU - Lo Al y . ALY A8LST g Ay oYl o Al s (puadl
LAldds Azel> -acly )l

oot . 2000 . Jdoell e ot g @lliigh (S3L39 ¢ yuign Judld (il
adl jallaicly Jip glall Aloes .oy S (o Aalides by g (pucadd! B 520 )
.31(1):286-275

A3 juoliall a3 )8l Lo co S 41,1979 lasle jiie ozl
Aldis Asosl> -Ach) M AdSs - puoslo Wluy &A1 jall o pll Qa2 3

Jubs 1999 Ml oli sliag il je Bilag el olea>
2 olall Aloes . yuaddl 5,3 Hedks (po Adlides otSol A Axe gl Silawall
(32Le) Jod1 actall 30 el adl al ducly i

Aalall by gl plaseiat . 2001591 1 Salgh de e s W (Sala>
094 O Axdlaid! Aalsell o9 A gl s San dlewss i xSl
@oghl .palallg acliall 5)1)9.Juoloell Balihg A all (st @ o oS
(oeluall yglaillg coe ) dolall

4,50 2L g o 9 bl anctl) 55 . 1985 550 Lol < gy gus
5,25 Joanl duc ¢l ddasll Clawall Hasg AiligSeg Lol e
Lo gl Amal -culilallg Aty W AdSs - pusLe Al y.puaddl

e o AS) Abls! ielgeg @l o Al .2005 Obaey Al (o jw
Asal> -acl) M AdS- pslo Wluy pueddl 3yd) Juol>g 9o 3
la¥

sgduall (po )y gauall Ay jal> e e S 51,1980 aue Ll «s9dle
Aasl> -2ely W Al usLe Wl y . 88l yall o il (asd adilaw gall
E\EE ¥}

Aliss) adasl Juolell @bl L ¢lguud . 1990 L aest Clls (uce
Juogll Ansl> - palall o dlg Hlall @daidi 35139 (@ 70

AL-Juburi, K. D., E. M. Kalifa and I. M. Haghim.
1976. Application of sulpher. by— products &
there effect on characteristics of calcareous soils.
Mesopotamia J. Agric., 11:87-95.

The Arab Journal for Arid Environments 2 (3)

&> B

soually S 9 M oS aals) o6 . 1990 0 S aue desialac ¥

Byl Juol g &0l puoliall (o paadl Arjal Gle Silaugal
Al Aaels —Acly M1 AUES oy g3 A g ylal sl yauall

94l 8 Al Byl cedlud pams x50 . 1993 a1l s le il

Azol> -Acl) ) AdEs 01ygiEny Amg bal —sl yaall Byl Juol>g

RS

agia 15 5l 2002 . o Lasell @Ual€ Balag ol ol Cxas A oS3k

sl T aalisne (o) oyt wie e 31 e 1S Bl ¥ 23

lonl) — 2 pall duely M1 p glall Aoeo .20 A Al S ilaall sy (3
A41-35:(2) aaa(33)

(el 5l e g o Y guo dll i e s g caal ptl (s (A ¢ kel

o U1 i S Slawadlg Sy i 2SI Bals) il s ylae 2006

pglall HLa¥l Ao . uaddl 5,85 Juol>g gal @ SuAaidl deawcdl as
19— 26 :(2) aaadi (4) el auely i

988 U dumgg (ulgll Sagag clums imie oo gkl

Al e ueeddl 3,85 adasll alaall jag Jwolkell dclass

(D19 auci; 1 p glall Alows. 200 A8LSIg Cyiom g 7dl iy gl
255 -270

3o o Lgiusnig gLl uadd! 3,83 . 1994 e e (S galull

.81yl -l . auely 1 CaloesSU <L

e Byaall Jelgall Gans Awlyy 1981 gue Juclawd dmu (il
“pun=le lluy Akdly Angu Nl Al @ Hgawgdll jaic A jal>
Jiosll Anel> —oslilallg Al i adss

S9& I g nSU Bl bygrs 3. 1994 e damms jos (2
Ay Ll gaig AR yuoliall (aay 2358l § Alsgad A> 39
Aty Anel> -2l Y AL | plusle

aaludl 28LSg oo g il ilbigiue 35 . 1983 L Je 3o ausg (So
Ay . uaddl 5,85 Jguamd 43ligSeg Juolonllg duc gl claall Lle
Al Al —Acly ) AdSs — Jusle

o SIS e 5051998 e dame juug (Salgll e a9l )

By Juol>g gang Ailiall yoliall 2 )l 3 dilegad A 539 Soe I
39-22 (1) 8 sty calowsdU st dlons . yucaidl

(3) 2 48l il 4y jall ddadl)



Gresser, M. S. and J. W. Parsons. 1979. Sulpheric
perchloric acid digestion of plant material for the
determination nitrogen, phosphorus, potassium,
calcium and magnesium. Analytica Chimi. ACTA.,
109:431-436.

Gubbles, G. H. and W. Dedio. 1990. Response of
early maturing sunflower hybrids to row spacing
and plant density. Can. Plant Sci., 70:1169-1171.

Hilal, M. H. and H. Al-Badrawy. 1979. Effect of
sulpher on barley yield and its uptake of nutrients
is relation to phosphorus and micronutrients
availability Res. Cen. of Agric. and Water Reso.
Applied for the symposium of different use of
sulpher in Irag. Baghdad ,7:9-12.

Hus, P. H. and M. L. Jakson. 1960. Inorganic
phosphorus transformation by chemical weathering
in soils as influenced by ;H. Soil Sci., 90:16-23.

Janzen, H.H., and G.R. Bettany .1987. The effect
of temperature and water potential on sulphur
oxidation in soil. Soil Sci., 144:81-89.

Karami, D. 1977. Effect of irrigation and yield

components of sunflower (C.F. field crop abst.,
1978:31. 760) .

Knowels, P. F. 1978. Morphology and anatomy of
sunflower P.55-87. (C.F. sunflower Sci. and tech.
Agro. Monogr. 19.ASA, Madison, WI.

Long, M., B., Feil and W. Diepenbrock. 2001. Effect
of plant density, row spacing and row orientation
on yield and plant quality in rainfed sunflower
Acta. Agron. Hung., 49(4):397-406.

Nyl, PH. and P. Bkirk. 1978. Changes of H across
the rhizophere induced by roots. Plant and Soil
,61:7-26.

Olsen, S. R., C. V. Cole, F. S. Watanable and L. A.
Dean. 1954. Estimation of available phosphorus in
soils by extraction with sodium bicarbonate. U.S.
Agr. Circ.939. (C.F.Page et al, 1982)

The Arab Journal for Arid Environments 2 (3)

Al-Sahooki, M. M. and E. E. Aldabas. 1982. One
leaf dimension to estimate leaf area in sunflower
J. Agron. And Crop., Vol. 151: 199-204.

Alexander,M.1977.Introductiontosoil microbiology.
John Wiley & Sons, New York.

Bhatti, M. H., L. A. Nelson, D. D. Balthensperger,
D. J. Lyon, S. D. kachman and G. E. Frickel.
1999. Influence of planting date & population on

seed yield & plant characteristics of sunflower.
(C.F. Internet).

Bremner, J. M. 1960. Nitrogen availability indexes
(C.F. Page et al. 1982) .

Chapman, H. D. and P. F. Pratt .1961.Method of
analysis of soil, plant and water. University of
California Division of Agric. Sci.

Dawood, F. A. 1985. Effect of Sulpher on the
availability of Phosphorus in calcareous soils
Fourth Scientific Conference Scientific Research
Council. Baghdad Irag: vol .,1:254-263.

Diepenbrock, W., M. Long and B.Feil. 2001. Yield
and quality of sun flower as affected by row
orientation, row spacing and plant density. Anst.
J.of Agric.Res.,52(1):29- 36.

Gangadara, G. A., H. M. Manjunathaiah and
T. Satyanarayana. 1990. Effect of sulpher on
yield, oil content of sunflower and uptake of
micronutrients by plant. J. Indian SAC. of Soil
SCI., 38(4): 692- 695.

Gangadara, G. A. and H. M. Satyanarayana. 1992.
Effect of micronutrients on the yield and uptake of

sunflower and uptake of micronutrieats by plant. J.
Indiana SOC., 48(3): 591-593.

Goksay, A. T., Z. M. Turan and M. Acikgoze .1997.
Effect of planting date and plant population on seed
and oil yields and plant characteristics in sunflower
(Helionthus annuus L.). Helia.21:107-116.

(3) 2 sl calinll Ay jall dlsall



Steel, R. C. and J. H. Torri. 1960. Principles and
procedures of statistics. Ed. Mc. Crow. Hill book
company inc.

Tamke, J. C., H. C. Sharma and K. P. Singh. 1997.
Effect of phosphorus, sulpher and boron on yield

and quality of of sunflower. Indian J. of Agron.,
42(1):173-176.

Teneb ,V.R., C. A. Okonkwo and B. M. Auwalu.
1996. Response of rainfeal sunflower to
nitrogen rate and plant population in the semi
and savanna region of Nigeria. J. Agron. Crop
Sci., 177:207-215.

Thompson, J.A.and I. G. Fenton. 1979. Influence of
plant population on yield components of irrigated
sunflower in southern new south Wales. Anst. J. of
Exp. Agri. And Anim. Hub., 19:570-574.

Tisdale, S. L. and W. L. Nelson. 1985. Soil fertility
and fertilizers. The Mac Millon company, London,
England.

The Arab Journal for Arid Environments 2 (3) 43

Page, R., H. Miller and D. R. Keeny. 1982. Method
of soil analysis part 2. chemical and biological
properties. Amer. Soc. Agron. Inc. publishers,
Madison Wisconson U.S.A.

Rea, M. A. and G. H. Reddy. 1984. Investigation the
optimum spacing and time of nitrogen application
for sunflower. Indian J. Agric. Res., 10:97-100.

Robinson, R. J. , J. H. ford, W. E. Lueschen, D.
L. Rabes, L. J. Smith, D. D. Wanes and J. V.
Wiersma. 1980. Response of sunflower to plant
population. Agron. J., 72:869-871.

Singh, J. and M. S. Kairson. 2001. Yield nutrient
content of cotton and sunflower as influnced by
applied sulphur in irrigated inceptisol . Indian J.
Agri. , Sci., 71(1):35-37.

Smith, B. C. and G. M. print. 1981. Early planted
oil seed and plant population in north florida. (C.F.
Field crop Abst. 1982.35:6857).

(3) 2 48l il 4y jall ddadl)



Calasedl e (Al gl w\.&.ﬁ\j\.w@uae)ﬂj Aot | Aslay el
w‘s)ét,m)‘gb@u‘m‘sﬁjjjbubyd& Aadl I 3yl yxllg

Application of the Induction Response Technique
to Assess the Genetic Variability in Response to Drought and Heat
Stresses of Some Sunflower Genotypes at the Seedling Stage
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Abstract

A laboratory experiment was conducted to assess the response of six sunflower genotypes for osmotic and
heat stresses, to screen the highly tolerant genotypes using the temperature induction response technique
(TIRT) at the seedling level, beside studying the relevance of stepwise transfer to increase the tolerance of the
induced seedlings with the sub-lethal levels of both osmotic as well as heat stress, when they are exposed to
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the lethal levels of these stresses. Another experiment was carried out to evaluate the functional and molecular
applications of the cross protection concept.

There was a genetic variation in the response of the investigated sunflower genotypes to osmotic as well as
heat stresses during the seedling stage. The two genotypes Allstar and C, . were more tolerant to both osmotic
and heat stresses, while the remaining genotypes, especially Alison and Sarghai, were more susceptible.

The length of root and shoot was significantly the highest in the osmotically and heat (Gradual induction:
35 CO°-1 hr 40 C°-1hr 45 C°-1hr) induced seedlings, indicating the importance of induction or the pre-exposure
of seedlings to the sub-lethal level of stresses in enhancing the ability of seedlings to endure the lethal levels
of stresses. There was positive significant correlation (r = 0.94**) between the performance of the seedlings
under the two investigated stresses, indicating the validity of the applied technique.

Results showed the possibility of presence of general and specific molecular defense lines. The thermal
induction signal was found to be more effective than the osmotic induction one, where it could activate the
expression of genes responsible for the synthesis of stress responsive proteins, which can acquire tolerance to
both investigated abiotic stresses.

Key words:Osmotic stress, Heat stress, Screening tool, Induction, Cross protection, Stepwise transfer,

Sunflower.
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Abstract

This study was conducted at Ninevah forest, the samples were randomly collected from twenty Nestern
Plane tree stumps in September which has been cut completely in July of the same year. The following
characters (stump age, stump diameter, green and dry weight of the fodder which grow at each stump, leaves
percentage, height of coppice and the percentage of ash, ether extraction, crude protein, crude fiber, soluble
carbohydrate, potassium, phosphorus and calcium) were studied. Significant positive correlation occurred
between green weight, dry weight and crude protein and some of the investigated characters such as stump
age, stump diameter, leaves percentage and coppice height. Linear equation was developed to predict the green
and dry weight of growing fodder on the stumps and crude protein percentage.

Key words: Tree stump, Chemical composition, Range forestry system.
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Effect of Irrigation by Saline Water on Some Root Traits
in Rhizosphere Zone and its Effect on Two Forage Crop Yield under
Lower Euphrates Basin Conditions
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Abstract

The research was carried out at two successive growing seasons (2006-2007) in the 3" Mry’iya experimental
site which belongs to the General Commission for Scientific Agricultural Research. The research purposes
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were to determine the response of some root traits (e.g. weight, spread, and length) in rhizosphere zone to some
productivity criteria of barely (var. ACSAD 176) and sorghum (var. Izraa7) forage crop upon irrigation with 3
water salinity levels («F» EC, = 0.7 dS/m, «S » EC_ = 6.0 dS/m, and «S,» EC_ = 12.0 dS/m).

The statistical analysis of barley root weight did not show significant difference between F (2.8 ton/ha) and
S, (2.1 ton/ha) treatments. However, the difference was significant between F and S, (0.6 ton/ha) treatment at
5% confidence limit. Concerning barley root length, no significant difference was recorded between F (2247
m/ha) and S, (1827 m/ha). However, F treatment significantly surpassed S, (714 m/ha) at 5% confidence limit.
Grain weight decreased with increasing salinity. Where, F treatment (2.2 ton/ha) significantly surpassed S,
(1.17 ton/ha) at 5% confidence limit and no significant difference was recorded between F and S, (1.57 ton/
ha). In sorghum, a significant decrease in root weight was observed with increasing salinity and F treatment
(3.5 ton/ha) significantly surpassed S, (2.3 ton/ha) and S, (1.6 ton/ha) at 5% confidence limit, and root length
of F treatment (1767 m/ha) significantly surpassed S, (1246 m/ha) and S, (796 m/ha) at 5% confidence limit.
Moreover, sorghum fresh weight decreased by increasing water salinity to 69% using S, water salinity, and to
40% using S, water salinity.

Using fresh water «F» leached the salts from the profile, where the EC_ decreased by the end of the tow
seasons, while salts accumulated in the deep soil upon irrigation with S, water, and salts accumulated in all
depths upon irrigation with S, water, where ECe increased to classify the soil with saline class.

Key words: Salinity water, Root weight, Root height, barely, sorghum, yield, EC..
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Effect of Bio and Organic Fertilization
on Some Soil Properties and Production of Tomato Crop
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Abstract

The effect of Bio and Organic fertilization on some soil properties and production of tomato plant was studied,
for 2008 season at Daraa Research Center- General Commission of Scientific Agricultural Research.
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Humic Acid (HA) from leonardit was used as an organic matter along with Biofertilizer (B) containing
Azotobacter chroococcum and Bacillus megaterium.

The experiment consisted of 6 treatments; (100% the recommended amounts N P K, 50% N P K + HA, 50%
NPK+B,HA+B,50%NPK+HA+B,100% N PK + HA + B) in 3 replicates.

Using Humic Acid and Biofertilizer; significant increases were observed in N P K (plant), N P K (soil), and the
yield of tomato, Whereas significant decreases were noticed in nitrate concentration of fruits, and EC , pH of soil.

Using Humic Acid and Biofertilizer together whithout chemical fertilizers; gave significant decreases (
52.5% ) in productivity compared with treatment 1(100% NPK ), but conversely gave good fruits quality of
containing of less nitrate .

Using 50% of chemical fertilizers with Humic Acid or / Biofertilizer gave productivity similar to treatment
1(100%NPK) whereas significant increases ( 15.2% ) noticed when using 50% of chemical fertilizers with
Humic Acid and Biofertilizer together compared with treatment 1(100%NPK).

Finally, significant increases (53.5% ) in productivity noticed when using 100% of chemical fertilizers
with Humic Acid and Biofertilizer together compared with treatment 1(100%NPK). Environmentally and
economically, the treatment 50% N P K with Humic Acid and Biofertilizer together could be considered better
than the treatment 100% N P K because of its ability to decrease in production cost, environment of pollution,

and tomato contamination with nitrate.

Key words: Biofertilizers, Organic fertilizers, Humic acid, Azotobacter , phosphate solubilizing bacteria,

Tomato.
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Abstract

Production records were corrected for some environmental effects to remove the variance, due to environment
among animals before genetic evaluation. Non-genetic factors effect on milk yield and weights at birth, and weaning,
adjusted at 180 age day, 360 age day, and at 480 age day of Syrian Awassi sheep in both lines production (milk,
meat) were determined for 6864, 10733 records of Awassi sheep for milk and weights traits, respectively. Data were
collected from the Scientific Agricultural Research Center in Salamia, Syria during 1987 and 2005 years. Data were
analyzed statistically using the least squares means, by SAS program (1996).

Line production (milk, meat), lambing month, and parity had high significant effects, while ewe age had
significant effect on total milk yield. The effects of birth type, sex of lamb had high significant on studied
weights. Polynomial equation was selected to describe lactation milk according to high R-squares (R? = %99.5
- 89.7). So polynomial equation was fitting in each parity.

Correction factors were calculated for bi-weekly daily milk yields, total milk yields according to parity and
month of lambing. Correction factors were calculated for twin birth of lambs to be compared with single lamb,
also female lamb sex to compare male born for weights traits according to ewe age. Correction factors of total
milk yield in milk herd according to parity ranged 1.00 to 11.63, while in meat herd ranged 1.00 to 11.83.
Correction factors of total milk yield in milk herd according to lambing month ranged 1.00 to 8.04, while in
meat herd ranged 1.00 to 6.52. Correction factors of female lamb’s weights in milk herd according to ewe age
(male lamb weights was taken as a comparison base) ranged 1.054 to 1.379, while in meat herd ranged 1.058
to 1.371. Correction factors of twin’s weights in milk herd according to ewe age (single lamb weights were
taken as a comparison base) ranged 1.051 to 1.328, while in meat herd ranged 1.038 to 1.362.

This study was concluded that, the polynomial equation was described for lactation milk production in Awassi
sheep. Month lambing, parity had affected total milk yield. Also lambing type, gender kids affected weights
traits. So we estimated correction factors for them. And it was recommended to application environmental
correction factors before genetic evaluation for herd or traits, to be improved by genetic selection.

Key words: Correction factors, Milk Production, Lamb weights, Awassi sheep, Syria.
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Characterization of the Health Situation
of the Awassi Sheep in Different Regions from Syria
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Abstract

This research has surveyed the healthy situation of Awassi sheep in different regions of Syria aiming to
define the most important spread diseases, particularly; parasites and bacterial infections which negatively
affect sheep productivity under both release breeding system followed by the breeder and in some research
centers related to GCSAR. In addition suggestions of some recommendations that may help in mitigating such
health- related problems. Two mechanisms have been followed for these objectives:

1- Forms included keeper’s opinions about diseases, health problems, conditions of breeding and
production of animals and dealing methods.
2- Conducting parasites and bacterial tests in vitro and in slaughterhouse.
Data showed that the most important problems are spreading of Mastitis, Pneumonia, Enteritis, Arthritis,
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Contagious putular dermatitis, umbilical hernia, Abortions, birth difficulty, deformed born, parasites infections

(Gastro-intestinal helminthes, lung worms, Liver fluke, hydatid-cysts, Eimeria-spp.,Oestrus ovis, Ixodidae,

Sarcoptes, Lice, Sihanaptera....etc.

Results also showed that infection in these diseases are less in research stations than in keeper’s animals
for release breeding system. Data have been got as a result of this study necessitates assignment of planned

strategy and priorities in the field of either protection and treatment or different systems of breeding.

Key words: Awassi sheep, Bacterial diseases, Parasitosis, Syria.
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The Arab Journal of Arid Environments (AAE) is a
scientific refereed periodical thatis concerned with creative,
original research and studies of biodiversity, desertification,
rangeland management and different agricultural sciences
related to arid environments. For publication, the journal
accepts scientific researches and original results put in
short studies; revised works; reviews and critiques of
important works and studies; scientific presentations
sent to the journal as commentaries on scientific research
published in the journal; and recommendations to develop
research in an agricultural field of specialization related to
environment (around 200 words). Authors of the above
must conform to the following rules of publication:

1. The material sent to be published must be original, not
published before or sent to another destination for
publication.

2. The language of publication is either Arabic or English .
An abstract of the work submitted for publication (half
page 150 words) should be given to the direction of
the journal .The abstract must be written in a language
other than that of the work, and every abstract should
be followed with key words .

Submitting Studies
for Evaluation and Publication

1. The material to be published should be presented in
two copies (one includes the name of the researcher
/researchers and their addresses , while canceled
from the other copy, with any other signs indicating
their identities. The articles should be typed in two
columns, using one side of 210 x 297 mm paper (A4),
leaving a 2.5 cm blank area on all four sides. It must
also be set in Microsoft Arabic Word and copied on a
CD or a 3.5 inch floppy. It can also be emailed at the
email address below.

2. The material to be published should be attached with
handwritten confirmation assures that the study was
not published or presented to be published to any other
journal.

3. The Journal’s Editorial Board has the right to return
the work for improvements, changes, omissions or
additions in line with scientific norms and with the
Journal’s rules of publication.

4. The Journal shall notify the author within a maximum of
two weeks of receipt of the work. The author will also
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be notified of the decision to accept or reject the work
once the evaluation process is over.

5. The submitted paper is confidentially sent to three
referees specialized in the subject area. The referees
notes and comments are conveyed to the people
concerned so that the depositors could respond to them
in order to meet the rules of publication in the journal
and to be at the required scholarly level.

Some recommendations regarding
the preparation of draft

1. Title: The title should be brief (not to exceed 15
words) and reflects the subject of the study.

2. Researcher’s name, address, designation and the name
of the institute he/she works for: A full page should be
assigned for this purpose in Arabic and English. When
applicable, this may include the financing agency
funding the research work, the date of its submission
deposit and an acknowledgement when necessary.
The title of the study should be repeated on the abstract
page.

3. Abstract: It should not exceed 150 words, preceded
by the title, put in a separate page and to be written in
the same language in which the paper was written .
The abstract should also be written in another separate
page in one of the languages accepted in this journal
other than that in which the study was written. The
abstract should include the reason behind the study,
how it was carried out, why the researcher thinks it is
important and the conclusion he/she draws..

4. The study must follow this order. abstract;
introduction; materials and methodology; discussion
and conclusion; references.

5. Tables: Regardless of the size, the table should be in
its proper position. Tables should have consecutive
numbers. Each should have a title written at the top
of the table. The signs *, **, *** should be utilized to
indicate the statistical analysis at the 0.05 or 0.01 or
0.001 levels in order. These signs shall not be used in
the notes. The Journal recommends the use of Arabic
numerals (1, 2, 3...) in the tables and in the body of
the text when applicable.

6. Figures, illustrations and maps: The author should
avoid the repetition of figures that draws their matter
from the data contained in the tables. It would suffice
to display digital data in tables or to order them in
charts, making sure to prepare these figures, inclined
indicators and charts in their final forms and in the
appropriate scale at the accuracy rate of 300 sots per
inch. Black and white figures and pictures should

The Arab Journal for Arid Environments 2 (3)

107

uusm A ) Aol A pdcd) Fagll Cimedl oy RRES

OtaSoell lls goelay a8Mall (S92 Hlas) @iyg dralall disley (uawmsie

Al @ paall bogyad ands gl 8 (o Ly A>3 mgil> g
2 sllall Aalall Ay guul) lagaig

ol Ala glases Sldels Aol Cilus gl ans

Vi whiondl rgaie (5 |fneg Luillie )9S of S syl giall -Xgi
ARl B e (yuas gl

U Asalall duwglig dxelall Albog ailgicg Zoldl @l Luu
Ol ge 9 SIS @l lgud 09l Aliniico Ao (4 31 10g) 3 %+ Lgud Loy
Of Sa9 -2 jurdmidg At yall (o1l (oo Ll ) o Ll Abaat 1119 Jaad)
Sl Al g iy falig wiond) & gall Agaell (B9 il dic) (peuats
Gl Gl Asmaall (3 A6l Coudl Olgie S Of o9 (D9 o)
Abstract jaz

035 oly sl 150 gl ¥ o sl g paslll Ll
i gy s ) B3 Alndis Aniio (3 tudga9 ol gialls g
0 7 gl (il 23] 1) (5 51 ALy Hlniie Al Ao 3 g
Log o o g Ayl Slé guns (paudiy O g (ALl 00 (3 Lgud
Tl who Ll (5T @ \gadl e Log clgie cuiaiead (1 qilid)
4l Jo g S

sl M i A s 39S O Bl ool 3 o -l
1 AL g L (ARl o g e 31 g cAotall

(ol dilSs B 1o OIS Lags Jguto JEo pud gy 1 gluizell Lol
S s ol 0lgie Lagis US) gus 939 Aluaburie Lold i Jghisll SinD5g
Juloell Aagine ) BHLEW wawg wwg + 590l alagig (Jaual) e
Y9 il Gle 0.00161 0.01 41 0.05 cbyguadl wic (ila>
Oielgd (ro ST Adgle gf Andl> Al ! BHLEW jg0 0l oA Jeatus
@9 It 8 (e 32 1) A yalt L8, 1 Al Alxll o 959 - iomd)
239 Ladetl addl (fle
JISE ! g 51 55 iblon’ ey sy guiallg sl g 19 JISLE ¥ -Luwsbus
slais¥lg Batall Jgldmdl @ Baylgl Sldaall (o lgale datus Gl
Sl g Lol lgndgi Ly Joldo @ Ased )l ldasll 3l Lol
anlgd! gy guas mulg i auledl Glbusdly JISEH sl alue! Lle
o /s 300 a8y A guas 0985 S sl Guliallig
ORbll (po LSS Hums 3 guilg (an ¥l b glall ) guall of JISEH 098 of

(3) 2 sl calinll Ay jall dlsall



have sufficient color contrast. The journal would
publish color pictures if necessary. In all cases, the
journal should be given the unedited, original pictures,
not enlarged nor reduced. Each figure, picture or map
should have its own title at the bottom, with its serial
number, making sure that the Arabic numerals and the
letters used in these titles should not be less than 2 mm
in size.

7. References: As far as the body of the text is concerned,
the journal prefers that the author’s (writer’s) name
be cited, followed by the year of publication, namely
the author-year system, from right to left, e.g. Wajd
Fadil and Abdul alim (1970); I am quoting Baker
and Kennedy (1979); as indicated by many studies
(Smith, 1999, Hunter and John 2000, Saba’ et al.,
2003. There is no need to assign serial numbers to
references. But in the list of references, the author’s
last name comes first, followed by the first initial of
his/her first name. In case the reference is written
by more than one researcher, the name of the first
author should appear as stated above. Then the full
first name followed by the family name of each other
authors (Arab references) should be written. In the
case of a non-Arabic reference, the initial of the given
names come first, followed by the last name and the
year of publication, then the full title of the reference
or journal (periodical or author, publisher and place of
publication), volume, issue number and pages (from
to). Punctuation rules should be conformed to, as in
the following examples:

i @ Sgumdl foiill 1999 (6,380 dasig (e 1 e wagall
.33-45.(3) 15 cagely 301 p glall Gaos Ansl> Alss .5 yuiedll

Smith, J., M.R. Merilan and N.S. Father. 1996. “Factors
Affecting Milk Production in Awassi Sheep.” Animal
Production, 12 (3): 35-46.

But these points should be observed:

e Arabic and foreign references should be arranged
(separately) by alphabet (A, B, C or z «w ¢l ).

e If there is more than one reference by one name, they
should be arranged chronologically, the most recent
first. and in case the same name is repeated in the
same year, the references should be displayed with the
addition of an alphabetical letter, a, b, ¢ or ¢ « <),
e.g. (1977 )3, (1977)°, etc.

e All works cited in the body of the text must be listed,
and works not cited must not be added to the list.

e References not commonly used, personal
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communications and unpublished works should be
only casually mentioned in the body of the text and in
brackets ( ).

e Citing a paper or a chapter from a specialized book
should include the name(s) of the researcher(s) or
author(s), year, number and title of chapter, pages,
editor(s), book title, publisher and place of publication.
The same applies to the minutes of proceedings,
seminars and scientific conferences.

Terminology and Measuring Units

1. Authors should use Latin binomial or trinomial names
of plants, crops, trees, insects, animals, microorganisms
and soil, in both the abstract and the body of the text.
It is preferable to write them in italics.

2. The Editorial Board recommends the use of
international measuring (SI) units.Equivalents from
other systems may be used as synonyms in brackets ()
only once for more clarity, if the researcher wishes.

3. The Board also recommends the use of common
Arabic scientific terminology approved by specialized
scientific dictionaries written by Arabic language
councils and the Permanent Bureau for Coordinating
Translation, which is affiliated with the Arab
Educational, Scientific and Cultural Organization.

4. The Journal recommends the use of diacritical marks
to clarify Arabic or translated uncommon terms in
order to avoid ambiguity. The English equivalents
of these terms should be used, even once, to achieve
accuracy and make things easy to understand by the
referees and down to specialized readers.

Manuscript's Number of Pages

Refereed and approved studies are published free of
charge, without any financial obligations or fees on the
part of the researcher, as long as he/she adheres to the
conditions pertaining to the length of the paper, which
should not exceed 20 pages with the above-mentioned
format and margins, including colours, tables and
references.

Revising and Editing Papers

Researcher(s) is (are) given a maximum of one
month to revise and edit according to the referees’
recommendations. If the manuscript is not returned within
this period of time, or if the researcher does not respond
to these recommendations, the study will not be approved
for publication. The researcher may, however, submit the
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study again to the journal. But it would be treated like a
new study subject to referees’ scrutiny for the second and
last time.

General Remarks

— All studies published in this journal reflect the views of
their authors. Even though these studies have already
been refereed and evaluated, they do not necessarily
express the views of the Editorial Board.

— The arrangements of studies in the Journal's issues
are subject the journal's own technical and scientific
norms.

— Studies not approved for publication will not be returned

to authors.

— The journal pays nominal rewards for the referees and
for the author of the research, it also pays a reward
for those of the Editorial Board who are asked to
review an important writing or to study a revision, or
to comment on scientific research published in one of
the journal’s issues. .

Subscription

Readers, specialists and students, may subscribe to the
journal on an individual basis or as representatives of
organizations by filling out the appropriate form available
on ACSAD’s website.
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Our Address

alxll ol gic

- Materials to be published have to be sent by registered 31 Ol galt ) Jomandl b 0l L i 1 10 Acalall Bl Juu 5 -

mail to:
P.O. Box 2440, Damascus, Syria.
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* Echinchola colonum (L.)Link

* Hordeum bulbosum L.

* Hordeum glaucum Steud.

* Hordeum marinum Huds(Fs)

* Hordeum spontaneum C.Koch

* Lolium rigidum Gandin

* Loliolum subulatum (Banks et sol.) Eig
* Lophochloa pumila (Desf.) Bor.

* Phalaris minor Retz. (Rs)

* Phalaris paradoxa L.(Fs)

* Schisums arabicus Nees

* Setaria viridis (L.) Beauv.

* Stipa capensis Thumb

* Stipa lagascae Roem. et Schult.

* Trisetaria macrochaete (Boiss.)Maire
* Wulpia unilateralis (L.) Stace(Rs)

Liliidae
Liliales

Liliaceae (17 species)

*  Allium ampeloprasum L.(Cs)
*  Allium hierochuntinum Boiss.
*  Allium pallens L.

* Allium orientale Boiss.

*  Allium schubertii Zucc.

*  Allium stamineum Boiss.(RS)
*  Asphodelus aestivus Brot.

*  Asphedulus fistulosus L.

* Bellevalia eigii Feinbr.

* (Gagea commutata C.Koch

* Ixiolirion tataricum (Pall.) Herbert. (Os)

* Muscari pulchellum Heldr. & Sart.
* Narcissus tazetta L. (Os ;Ts)

* Ornithogalum lanceolatum Labill (Os)

* Ornithogalum narbonense L.
* Tulipa agenensis DC. (Os;Ts)
* Urginea maritima (L.) Baker

Iridaceae (3 species)

* Gladiolus atroviolaceus Boiss.
*  Gynandris sisyrinchium (L.)Parl.
Iris atrofusca Baker (Os;Ts
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Dipsacaceae (5 species)

* Cephalaria syriaca (L.) Schrad

* Pterocephalus brevis Coult.

* Pterocephalus palverulentus Boiss et BI.
* Scabiosa prophyroneura Blakelock.

* Scabiosa palaestina L.

Asterales

Asteraceae(Compositae) ( 57 species)

* Achillea biebersteinii Afan.

* Achillea falcata L.

* Achillea fragrantissima (Forssk.) Sch. Bip(Fs;Ms)
* Achillea santolina L.(Ms)

* Anthemis palaestina Reut.

*  Artemisia herba-alba Asso

*  Aster subulatus Michx.

* Calendula arvensis L. (Os)

* Calendula tripterocarpa Rupr.

* Carduus australis L.fil.

* Carlina hispanica Lam.

* Carthamus tenuis (Boiss, et Bl.) Bornm.
* Centaurea hyalolepis Boisss.(Cs)

* Centaurea iberica Spereng.

* Centaurea rigida Banks et sol.

* Chardinia orientalis (L.)O.Kuntze.(Rs)

* Chondrilla juncea L.

*  Cichorium pumilum Jacq.(Cs)

* Cnicus benedictus L(Rs;Ms)

* Conyza canadensis (L.) Cornquist

* Conyza bonariensis (L.) Cornquist

* Crepis aspera L.

*  Crepis sancta (L.)Bornm.subsp sancta

* Cynara syriaca Boiss.

* Filago contracta (Boiss.)Chrtek et Holub
* Filago inexpectata Wagenitz. (Rs)

* Filago palaestina (Boiss.)Chrtek et Holub
* Filago pyramidata L.

* Geropogon hybridus (L.)Sch.Bip.

* Gundelia tournefortii L.(Cs)(Cs)

* Hedypnois rhagadioloides (L.)F.W.Schmidt
* Inula graveolens (L.) Desf.

* Koelpinia linearis Pall.

* Lactuca orientalis (Bois.)Boiss.

* Lactuca saligna L.

* Lactuca serriole L.

* Leontodon laciniatus (Bert.)Widder.
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* Notobasis syriaca (L.) Cass.

* Onopordum macrocephalum Eig.(Rs)

* Pallenis spinosa (L.) Cass.

* Phagnalon rupestre (L.) DC.

* Pincnomon acarna (L.) Cass.

* Rhagadiolus stellatus (L.) Gaertn.

* Rhaponticum pusillum (Labill.) Boiss.

* Scolymus maculatus L.

* Scorzonera papposa DC. (Os ;Cs)

* Scorzonera subintegra (Boiss.) Thiebalut(Rs)
* Senecio vernalis Wald. et Kit.

*  Silybum marianum (L.) Gaertn

* Sonchus oleraceus L.

* Taraxacum cyprium H. Lindb.

* Tolpis vrigata (Desf.)

* Tragopogon coelesyriacus Boiss.

* Urospermum picroides (L.) F.W. Schmidt
* Varthemia iphionoides Boiss. et Bl.

*  Xanthium spinosum L.

*  Xanthium strumarium L.

Liliopsida(monocots)
Arecidae

Arales

Araceae (1 species)

*  Biarum pyrami (Scott) Engler(Cs)

Commelinidae

Cyperales

Cyperaceae (1 species)

* Carex pachstylis J.Gay

Poaceae(Gramineae) (27 species)

*  Aegilops biuncialis Vis.

*  Aegilops crassa Boiss.(RS)

* Avena barbata Pott ex Link

*  Avena sterilis L.(Fs)

* Bromus lanceolatus Roth (Rs)

* Bromus japonicus Thunb.(Rs)

*  Bromus tectorum L.

*  Catopodium rigidum (L.) C.E.Hubbard
* Cyndon dactylon (L.)Pers.

* Cynosurus callitrichus W. Barbey
* Dacytalis glomerata L.
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Ferula biverticillata Lag.

Foeniculum vulgare Mill.(Cs)
Lagoecia cuminoides L.

Malabalia secacul (Banks et sol.) Boiss
Pimpinella cretica Poir.

Smyrniopsis cachroides Boiss.
Tordylium aegyptiacum (L.) Lam.
Torilis lepotophylla (L.) Reichb.fil.

Asteridae

Solanales

Solanaceae (2species)

*

*

Hyoscyamus reticulatus L.(Ms)
Solanum luteum Mill.

Convolvulaceae (5 species)

*

*

*

*

*

Convolvulus althaeoides L.
Convolvulus arvensis L.
Convolvulus betonicifolius Mill.
Convolvulus dorycnium L.
Convolvulus stachydifolius Choisy

Cuscutaceae(1 species)

*

Cuscuta epilinum Weihe

Lamiales

Boraginaceae (11 species)

*

Alkanna orientalis (L.) Boiss.
Alkanna strigosa Bois. et Hohen. (Os)
Anchusa italica Retz.

Anchusa strigosa Banks et Sol.
Asperugo procumbens L.
Buglossoides arvensis (L.) 1.M Johnston
Echium glomeratum Poir.
Heliotropium europaeum L.
Heliotropium rotundifolium Lehm.
Nonea philistaea Boiss.

Onosma aleppica Boiss.

Lamiaceae(Labiatae) (12 species)
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Ballota undulata (Fresen.) Benth.
Eremostachys laciniata (L.) Bunge (Os)

Lallemantia iberica (Bieb.)Fisch. et Meg.(Rs)

Lamium amplexicaule L.
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* Moluccella laevis L.

* Salvia ceratophylla L.

* Salvia dominica L.(Cs)
* Salvia palaestina Benth.
* Salvia spinosa L.

* Salvia syriaca L.

*  Teucrium polium L.

*  Ziziphora tenuior L.

Plantaginales

Plantaginaceae (5 species)

* Plantago coronopus L.
* Plantago indica L.

* Plantago lanceolatus L.
* Plantago major L.

* Plantago notata L.

Scrophulariales

Scrophulariaceae (9 species)

* Kickxia aegypitaca (L.)Nabelek.

* Kickxia lanigera (Desf.) Hand-Mazz
* Linaria simplex Desf.(Rs)

*  Parentucelia faviflora (Boiss.) Nevski
* Scrophularia peyronii Post.
*Verbascum fruticulosum Post.

* Verbascum sinaticum Bentham
*\eronica persica Poir.

* \eronica polita Fries.

Orobanchaceae (1 species)
* Orobanche mutelii F.W. Schitz

Campanulales
Campanulaceae (1 species)

* Campanula strigosa Banks et Sol.
Rubiales

Rubiaceae (1 species)

* Galium tricornutum Dandy
Dipscales

Valerianaceae (1 species)

* Valerinella sclerocarpa Fissch.et Mey.(Rs)
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Rosidae Euphorbiales

Rosales Euphorbiaceae (10 species)

Crassulaceae (1 species
(1sp ) * Chrozophora tinctoria (L.) Raf.

*  Sedum pallidum M. B. * Chrozophora obliqua (Vahl) Ad. Juss.
Rosaceae (1 species) * Euphorbia chamapeplus Boiss. et Gaill.
* Euphorbia chamaesyce L.

* Euphorbia densa Schrenk (RS)
Fabales * Euphorbia geniculata Ortega
Fabaceae(Leguminosae) (38 species) * Euphorbia helioscopia L.

* Euphorbia nutans Lag.

* Euphorbia peplis L.

* Euphrorbia petiolata Banks et Sol.

* Potentilla reptans L. (Os)

* Astragalus beershabensis Eig et Sam.
* Astragalus callichrous Boiss.

* Astragalus cruciatus Link.

*  Astragalus deinacanthus Boiss.(Rs) Linales
*  Astragalus feinbruniae Eig et Rech. f.(Ms)

* Astragalus guttatus Banks et Sol.(Fs) Linaceae (1 species)

* Astragalus palaestinus Eig *  Linum peyronii Post. (Os)
*  Astragalus sanctus Boiss.(RS) _
*  Asragalus transijordanicus Sam.(TS) Sapindales

* Astragalus trimestris L.(RS)

* Coronilla scorpioides (L.) Koch
* Hippocrepis unisiliquosa L.(Fs) *
* Lathyrus aphaca L.(Fs)
* Lathyrus cicera L.(Fs)
* Medicago orbicularis (L.) Bart(Fs) * Peganum harmala L.(Ms)
* Medicago polymorpha L.(Fs) * Tribulus terrestris L.

* Medicago rotata Boiss. (Fs)
* Melilotus indicus (L.)AII.(Rs)
* Onobrychis crista-galli (L.) Lam. Oxalidaceae (1 species)
* Onobrychis squarrosa Viv.
* Ononis antiquorum L.

Rutaceae (1 species)

Haplophyllum buxbaumii (Poir.)G.Don. (Ms)
Zygophyllaceae (2 species)

Geraniales

* Oxalis corniculata L.

*  Ononis natrix L. Geraniaceae (7 species)

* Ononis reclinata L. *  Erodium ciconium (L.) L’Her (Rs)
* Ononis viscosa L. * Erodium cicutarium (L.) L’Her.

*  Pisum syriacum (Berg.) Lehm.(Fs) *  Erodium laciniatum (Cav.) Wild

* Retama raetam (Fossk.) Weeb(Fs) *  Erodium malocoides (L.) L’Her.(Rs)
* Scorpiurus muricatus L. * Erodium telavivense Eig

* Tetragonolobus palaestinus Boiss. et BI. *  Geranium molle L.

* Trifolium arvense L. *  Geranium tubrosum L.

*  Trifolium clusii Godr. et Gren.

*  Trifolium repens L.

* Trigonella arabica Del.(Fs)

* Trigonella caelesyriaca Boiss.(Fs)

Apiales

Apiaceae(Umbelliferae) (13 species)

* Vicia narbonensis L.(Fs) *  Ammi majus L.

* Vicia palaestina Boiss.(Fs) *  Bupleurum lancifolium Hornem.
* Vicia peregrina L.(Fs) * Daucus carota L.

*  Vicia sativa L.(Fs) * Eryngium creticum Lam.(Cs)

* Vicia villosa Roth(FS) * Eryngium glomeratum Lam.
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Amaranthaceae (5 species) * Lavatera cretica L.
* Malva nicaeensis All.

* Malva sylvestris L.
* Malvella sherardiana (L.) Jaub. et. Sp.

* Amaranthus albus L.

* Amaranthus blitoides S. Wats.

* Amaranthus gracilis Desf.(Rs)

*  Amaranthus hybridus L. Violales

*  Amaranthus retroflexus L. Cist 1 ies)
] istaceae (1 species
Portulacaceae (1 species)

* Helianthemum ledifolium (L.)Mill. Var. microcarpum
* Portulaca oleracea L.(CS) Coss

Molluginaceae (1 species) Cucuribtaceae (1 species)

* Glinus lotoides L. ) ) )
] * Ecballium elaterium (L.)A. Rich.(Ms)
Caryophyllaceae (17 species)

. . Capparales
* Cerastium dichotomum L. PP

* Dianthus strictus Banks et. Sol. (Os) capparaceae(2 species)
* Gypsophila arabica Barkoudah (Os)

*  Gypsophila pilosa Huds.

* Herinaria hirsuta L.

* Holosteum glutinosum (M.B.) Fesch. Etmey.

* Capparis ovata Desf.
* Capparis spinosa L.

* Holosteum umbellatum L. Brassicaceae (Cruciferae) (16 species)

* Minuratia. picta (Sibth. et. Sm) Bornm. *  Biscutella didyma L.var. ciliata (Dc.)Hal.
*  Paronychia argentea Lam. * Cardaria draba (L.)Desv.

* Silene arabica Boiss. -

Chorispora purpurascencs (Banks et. Sol.) Eig
* Diplotaxis erucoides (L.)DC.

* Erucaria boveana Coss.

* Erucaria hispanica (L.) Durce

* Eruca sativa Mill.

* Silene colorata Poir

* Silene conoidea L.

* Silene longipetala Vent.

* Silene rubella L.

* Spergularia diandra (Gass.)Heldr .et. Sart. s <
* Stellaria media (L.) Vill. Hirschfeldia incana (L.)Lagveze-Fossat
* Vaccaria pyramidata Medik. (Os) * Isatis lusitanica L.

* Malcolmia crenulata (DC.) Boiss.

* Ochthodium aegyptiacum (L.) DC.
Polygonaceae (4 species) * Raphanus raphanistrum L.

* Sinapis alba L.

*  Sisymbrium irio L.(Cs)

* Texiera glastifolia (DC.) Jaub. et Sp.

Polygonales

* Polygonum equistiforme Sibth. et. Sm.
* Polygonum lapathifolium L.
* Polygonum patulum M. B.

*  Polygonum monospeliensis (L.) Desf. * Torularia torulosa (Desf.)O.E Schulz
Dilleniidae Resedaceae (2 species)
Theales * Reseda lutea L.

* Reseda luteola L.
Clusiaceae(Guttiferae) (1 species)
Primulales
* Hypericum trigetrifolium Turra(Ms)

Primulaceae (3 species
Malvales (3sp )

* Anagallis arvensis L.
* Androsace maxima L.
* Alcea acaulis (Cav.) Alef. *  Asterolinum linum-stellatum (L.) Duby

Malvaceae (5 species)
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species indicates that vegetation in this area resulted
from the blending of vegetation of Irano-Turanian,
Mediterranean and Saharo-Arabian elements. The life
form analysis of this ecotone indicates the dominance
of therophytes in this area. Therophytes dominance is
characteristic of arid, hot or xerophytic habitats.

The study of dispersal mechanisms showed that
ateleochores represent 54.7% of the total type of
diaspore. The dominance of the Compositae family
in the area with their characteristic plumed fruits
explains the high percentage of pogonochore type of
diaspores in the area.

Appendix 1:

Abbreviations:

Rare plant species (Rs)
Threatened plant species ( Ts)
Medicinal plant species (Ms)
Ornamental plant species (Os)
Forage plant species (Fs)
Culinary(food) plant species (Cs)

Classification of plant species according to Cronquist

system
Magnoliophyata

Magnoliopsida (dicots)
Magnoliidae
Avristolochiales

Avristolochiaceae (1 species)

*  Aristolochia maurorum L.

Ranunculales

Ranunculaceae (10 species)

* Adonis aestivalis L.

* Adonis aleppica Boiss.

* Anemone coronaria L. (Os)

* Ceratocephala falcata (L.) Pers.

* Consolida scleroclada (Boiss.) Schordger.(RS)
*  Delphinum peregrinum L. (Os ;RS)
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Nigella arvensis L.
Ranunculus asiaticus L. (Os)
Ranunculus arvensis L.
Ranunculus damascenus Boiss. et Gaill.

Berberidaceae (2 species)

* Bongardia chrysogonum (L.) Spach(Ms)
Leontice leontopetalum L.(Ms)

*

Papaverales

Papaveraceae (7 species)

*

*

Argemone mexicana L. (Os)
Glaucium aleppicum Boiss. et Huasskn.
Glaucium arabicum Fresen.
Papaver hybridum L.

Papaver polytrichum Boiss.et Ky.(Ms)
Roemeria hybrida (L.) DC.
Roemeria procumbens Aarons. et Opphr.(Ts)

Fumariaceae (4 species)

sk

*

*

*

Fumaria densiflora DC.
Hypecoum aegypticum (For
Hypecoum imberbe Sm.
Hypecoum pendulum L.

Hamamelidae

Urticales

Urticaceae (1 species)

*

Urtica urens L.

Caryophyllidae

Caryophyllales

Chenopodiaceae (11 species)

ssk.) Aschers. et Schweinf.

Aellenia autrani (Post) Zoh.

Anabasis syriaca L.

Atriplex leucoclada Boiss.(Fs)

Atriplex rosae L.

Beta vulgaris L.
Chenopodium album L.(Cs)
Chenopodium vulvaria L.

Hammada scoparia (Pomel) Iljin

Salsola inermis Forssk.
Sasola kali L.

Salsola vermiculata L.(Fs)
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Table 5. Arrangement of the highest dense species in the area.

specs | Il pnamator | No.stuwrteel | e | somr | 0 | o
Filago Contracta 4100 43 36.4 2.3 8.7 13.2
Hordeum marinum 1969 85 72.0 4.5 4.2 6.3
Avena sterilis 1908 78 66.1 4.2 4.0 6.2
Anthemis palestina 1906 77 65.3 4.1 4.0 6.1
Trigonella arabica 1784 61 51.7 383 3.8 5.8
Calendula arvensis 1395 54 45.8 2.9 3.0 4.5
Trigonella caelesyriaca 1169 83 70.3 4.4 25 3.8
Senecio vernalis 1136 65 55.1 35 2.4 3.7
Erodium cicutarium 1133 65 55.1 S5 2.4 3.7
Fumaria densiflora 1017 38 32.2 2.0 2.2 3.3
Onobrychis crista-galli 1015 58 49.2 3.1 2.2 3.3
Hordeum spontaneum 878 48 40.7 2.6 19 2.8
Plantago coronopus 821 4 34 0.2 1.7 2.6
Minuratia picta 816 16 13.6 0.9 1.7 2.6
Vicia peregrina 751 47 39.8 2.5 1.6 2.4
Centaurea hyalolepis 579 54 45.8 2.9 1.2 1.9
Phalaris minor 551 24 20.3 1.3 1.2 1.8
Crepis aspera 479 25 21.2 1.3 1.0 1.5
Sedum pallidum 444 14 11.9 0.7 0.9 1.4
Diplotaxis erucoides 412 27 22.9 1.4 0.9 1.3

F: frequency, Rf: relative frequency, D: density, and Rd: relative density.

Note: The total sampled quadrates is 118, and the area of each quadrate is 4 m?

It is obvious that Filago contracta, Hordeum
marinum and Avena sterilis are the most dense
species in the area. Species diversity (sometimes
called species heterogeneity), a characteristic unique
to the community level of biological organization, is
an expression of community structure. High species
diversity indicates a highly complex community, for
a greater variety of species allows for more variety of
species interactions.

In this study we used Shannon-Wiener species
index to study the species diversity. We found that
the species diversity in the study area equals 1.567.
In a similar study on a natural reserve near Al-Sult
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city/ Jordan (Odimat, M.Sc thesis) in which three
phytogeographical regions meet( Mediterranean,
Irano-Turanian and Sudanian) she found that the
species diversity was 1.423.

Discussion

This study showed that the flora of this ecotone
with a size of about 11 sq km, comprise about 14%
of the total flora of Jordan. From this point we
understand the importance of studying and conserving
ecotones because of their high biological diversity.
Analysis of the distribution affinities of the recorded
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The number of species of the Irano-Turanian
element in the flora of studied area is 53, about 16.1%
of the flora of the ecotone. Adding to their number
174 species of bi- and pluriregional species such as
Mediterranean-  Irano-Turanian, lIrano-Turanian-
Saharo-Arabian, and Med-Irano-Saharo groups; the
Irano-Turanian affinity of local flora becomes strongly
apparent. The Mediterranean elements (uni-, bi-, and
pluriregional) were almost equal to the Irano-Turanian
elements. The Saharo-Arabian elements (uni-, bi-,
and pluriregional)were very much less represented
and the total of their percentages was 14.2%.

V. Frequency, density and species diversity:

Frequency percentage is an efficient method
for evaluating the spatial distribution of species.
Frequency percentage of the most frequent species
were determined and presented in Table 4.

Hordeum marinum, Trigonella caelesyriaca and
Avena sterilis were the most frequent species in
the study area. Density is an efficient expression
for evaluating numerical strength of a species.
Arrangement of the highest dense species in the area
is found in Table 5.

Table 4. The most frequent species in the study area.

specs | oo sidvual | Mot | e | | 0 |
Hordeum marinum 1969 85 72.0 4.5 4.2 6.3
Trigonella caelesyriaca 1169 83 70.3 44 25 3.8
Avena sterilis 1908 78 66.1 4.2 4.0 6.2
Anthemis palestina 1906 77 65.3 4.1 4.0 6.1
Erodium cicutarium 1133 65 55.1 3.5 2.4 3.7
Senecio vernalis 1136 65 55.1 35 2.4 3.7
Trigonella arabica 1784 61 51.7 3.3 3.8 5.8
Onobrychis crist-galli 1015 58 49.2 3.1 2.2 3.3
Calendula arvensis 1395 54 45.8 2.9 3.0 4.5
Centaurea hyalolepis 579 54 45.8 2.9 1.2 1.9
Erucaria hispanica 412 53 44.9 2.8 0.9 1.3
Hordeum spontaneum 878 48 40.7 2.6 19 2.8
Vicia peregrina 751 47 39.8 2.5 1.6 2.4
Filago contracta 4100 43 36.4 2.3 8.7 13.2
Fumaria densiflora 1017 38 32.2 2.0 2.2 3.3
Astragalus gattutus 332 37 314 2.0 0.7 1.1
Carduus australis 348 35 29.7 1.9 0.7 1.1
Trisetaria macrochateta 260 31 26.3 1.7 0.6 0.8
Diplotaxis erucoides 412 27 22.9 1.4 0.9 1.3
Adonis aleppica 114 26 22.0 1.4 0.2 0.4

F: frequency, Rf: relative frequency, D: density, and Rd: relative density.

Note: The total sampled quadrates is 118, and the area of each quadrate is 4 m?
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of discharge from the parent plant. Table 1 show that
plants without specialized dispersal mechanisms
which are classified under the category atelochore
are considerably higher than those furnished with
appendages or other accessories that enables dispersal
for long distance.

In a similar study on the forest vegetation of Ajlun
mountains dominated by pine, deciduous tabor oak
and evergreen oak trees and maquis by Lahham and
Oqlah (1986), the atelochore type of diaspore was
much less (34.7%) than what is found in this ecotone
(54.7%). Next to atelochores came the pogonochores
(diaspores with plumed seeds and fruits) and their
percentage was about 15.5%.

I11. Life forms:

In Table 2 an analysis of the life forms as defined
by Raunkier is given. These are given as number of
species and percentages.

Table 2: The life form of existing plant species.

Life form No. of species (%)
Therophytes 214 64.7
Hemicryptophytes 37 11.2
Cryptophytes 37 11.2
Chamaephytes 36 10.9
Phanerophytes 2 0.3
Succulents 2 0.3
Parasites 2 0.3

Total 330 100

The percentage of therophytes (annuals which finish
their life cycle from seed germination to seeds in one
year or less) in the study area is around 64.7% of the
total number of species. Therophytes are typical of
deserts and grassland. Number of therophytes is about
6 times the number of chamaephytes (shrubs with
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buds less than 0.5 m above ground and considered
as typical of cool, dry climates). Phanerophytes,
succulents and parasites are the least represented life
forms in the area.

IV. Distribution affinities:

A phytogeographical analysis of this ecotone
revealed the existence of uni-,bi- and pluriregional
groups. The numerical proportions of these groups
are shown in Table 3.

Table 3.1 :Uni-regional plant species.

Regional group No. of species (%)

Mediterranean 71 21.6

Irano-Turanian 53 16.1

Saharo-Arabian 11 3.4

Euro-Siberian 2 0.6

Table 3.2: Bi-regional plant species.

Regional group No. of species (%)
Medlterran.ean_ 127 38.3
Irano-Trunian
Mediterranean_

Saharo-Arabian 4 12

Irano-Turanian_

Saharo-Arabian 18 >
Table 3.3: Pluriregional plant species.

Regional group No. of species (%)

Med_Irano_

Saharo = S

Med_Irano_Euro 15 4.5

Irano_Saharo_

Sudanian . b

others 15 4.5
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hazards on the flora and changes in habitats.

The objectives of this research work were to survey
all vascular plants that grow naturally in this area,
to determine the rare and threatened or endangered
species. In addition to that, ecological parameters
such as types of diaspores, distribution affinities,
duration, life forms, species frequency, density and
diversity were also recorded.

Materials and Methods

Twenty six blocks (each is about 0.5 sq Km) were
taken and three to eight quadrates in each block were
used to tabulate the existing plant species and their
numbers. The minimal size of quadrate for studying
vegetation was determined by laying a quadrate of
small area and count the number of plant species
occurring within it. Then we increased the size till no
additional species are likely to occur in the enlarged
quadrate.

Herbarium specimens were collected several
times through the continuous visits to the study area.
These specimens were professionally prepared and
deposited at the herbarium of Yarmouk University,
Department of Biological Sciences. Shannon-Wiener
species index was used to measure species diversity.
Frequency and density were calculated.

Results

I. Plant Diversity:

In this study we reported the occurrence of 330
flowering plant species belonging to 212 genera, 48
families, 29 orders, 9 subclasses and 2 classes. The
terminology used for the ranks above the family level
is that of Cronquist (1981). Five species were newly
recorded in the study area and these are : Aegilops
crassa Boiss. subsp. vavilovi Zhuk, Argemone
mexicana L., Ferula biverticillata Lag., Reseda
luteola L. var.luteola and Smyrniopsis cachroides

The Arab Journal for Arid Environments 2 (3)

Boiss. This area includes about 14% of the plant
species recorded from Jordan, 28% of the genera
and 44% of plant families. The most dominant plant
families in the study area were the Asteraceae (42
genera, 57species), Fabaceae (Leguminosae) (15
genera, 38 species) and Poaceae (Gramineae) (18
genera, 27 species).

Twenty six rare plant species reported by Al-Eisawi
etal., (2000) from Jordan were found in the study area.
A list of names of plant species, genera and higher
taxa in which they are classified as well as rare plant
species and plants which have possible economic
importance as medicinal, ornamental, range, culinary
and for the improvement of other economic plants are
listed in Appendix 1.

I1. Diaspores:

The dispersal mechanisms of plants growing in
this ecotone are given in Table 1.(The nomenclature
and terminology used is that of Van Derv Pijl (1969)
and Ridley (1930).

Table 1: The Diaspore type of existing species.

Diaspore type No. of species (%)
Sporchore 11 34
Pterochore 13 3.9
Pogonochore 51 155
Cyclochore 13 3.9
Epizoochore 36 11.0
Ballochore 1 0.3
Anthropochore 6 1.8
Atelechore 181 54.7
Polychore 18 55
Total 330 100

Plants were grouped into the above mentioned
categories according to nature of their diaspores,
their structure and appendages, of their mechanisms
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the first time from the studied area and these are: Ferula biverticillata Lag., Argemone mexicana L., Reseda
luteola L. var. Luteola, Smyrniopsis cachroides Boiss and Aegilops crassa Boiss. subsp. Vavilovi Zhuk.
Complete floristic analysis was conducted. The following parameters were studied: type of diaspore, duration,

life form, distribution affinities as well as species diversity using Shanon-Wiener Index. Some socioecological
parameters like frequency, density and abundance of species were considered.

Key words: Jordan, Ecotone, Flora, Biogeographical region, Ecology, Plant biodiversity.

Introduction

The zone where two or more different communities
meet and integrate is an ecotone. This zone of
intergradation may be narrow or wide, local or
regional.

Three types of ecotones are recognizable
(Daubenmire, 1968). One is an abrupt transition, the
result of sudden change in environmental conditions,
such as soil type or soil drainage. The second is a
sharp transition brought about by plant interaction,
particularly competition. The third type is blending
of two or more adjacent vegetational types. As a
result the ecotone exhibits a shift in dominance of the
conspicuous species of both sides; it also may include
a number of highly adaptable species that tend to
colonize such transitional areas. Because of this, the
variety and density of life is often greatest in such
areas. This phenomena has been called the edge effect
(Smith, 2002).

This study was conducted on the flora that grows
naturally on the fenced campus of Jordan University
of Science and Technology (J.U.S.T) which is located
in northern Jordan (32° 34’ N Latitude 36 01’ E
longitude and 520 m altitude) during the growing
seasons of 2001/2002 and 2002/2003. The size of the
site is about 11 square kilometers (Fig. 1)

The study area represents an ecotone as a result of
blending of plant communities from Irano-Turanian,
Mediterraneanand Saharo-Arabianphytogeographical
regions. The location is characterized by semi-arid
climate of mild rainy winters and dry hot summers.
In the last ten years the mean annual rainfall in the
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University campus was 211 mm, the mean maximum
air temperature during July and August was 36° C,
while the mean minimum air temperature was 0.9° C
during January, and the prevailing wind direction is
west wind. Soil in the study area is fine-loamy, mixed,
thermic, calcite paleargid (Khresat et al., 1998).

Fig. 1. Location of the study area (J.U.S.T)

Many publications related to the floristics and
ecosystematics of particular regions in Jordan where
published in the last three decades e.g (Boulos et al.,
1977; Al-Eisawi, 1982, 1986, and 1988; El-Oqlah et
al., 1985; Lahham, 1975 and 1977; Oran, 1994; Oran
et a.l.,, 1994). No studies were undertaken on this
region. This area is also under severe stress pressure
due to drought, human interference, fire, overgrazing
etc. There is a serious need for the monitoring of these
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Ferulabiverticillata Lag., Argemone mexicana L., Reseda luteola L. var. Luteola, Smyrniopsis cachroides

Boiss and Aegilops crassa Boiss. subsp. Vavilovi Zhuk.
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Abstract

This study was conducted on a semi-arid ecotone in the Northern part of Jordan near Irbid City and it has
been protected for more than 25 years.

After the establishment of Jordan University of Science and Technology in the area and an animal farm
for the college of Agriculture, the flora in this site became under severe stress due to man interference, fire,
overgrazing, drought and land misuse. Survey of all vascular plants that grow naturally was done. 330 species
of flowering plants belonging to 46 families. The most dominant families were the Compositae (57 species)
Leguminosae (38 species) and Poaceae (27 species). Five species of flowering plants were newly recorded for
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