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e Aladl Ly %5 dawy Al Jalee a8 (aliasl ) ol 8 cblall o diled)
Mundel et e IS L) deags Al gitl) pe Galais 1ag cddacsgially ddscall (piiblecall
-(2009) Elfadl et al. s Lloveras et al., 5(2004) al.,

35 pre ) Laad (4) a8y doaad) 8 Assaal Sleaa¥) Jodaill milss ol
(e aasSiall (Y dsall g5 sae Cua e el Cllall Calide (s dgine Cillg b
b Ligina gy dsag Langl (a8 el fle19.02 58.54 o lasse zsliis bl
(Dl [oays 18.21) dawssiall A8sall (py aalgl) colil) e 435Sl ()81 2ae
o IS Aaalsl) dlaaall (yy g il cuilSy (s /ua)yd 16.56) Jakb darcall dileudl)s
[Lai 18.21 = 16.56 m pal V1 oaxe #sl5i lagas . Lsine Alacgially ddsiall ddlosal
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Elfadl ef al., ) ziis (Azari and Khajehpour, 2005) zils aw (st 1 <l
DA e ek @l [oalfY) axe b dolal) B gyinall L0 G s cpdl) (2009
Jobail) il iy a8 ¢ 58 s Joday (3l Lad Lol cdie))3l) dalaial Al Cagy Lol
il e (s 24.91) ps 30X50 Ailasas de g bl clnliall Uigins Uigin Slean!
dilaal) 5 lgie JS (m Digine e lig il CulS a3 (aw 22.80) ams 20X50 dapal)

(4) Jsas came 40X50 Lauslsll dac)y3l

Shand) joh A ARl cligSe A Ae) 3l e ga g Jadd) (pada Ll oy ddlaial) Jeli U (4) Jo

C.V. | LSDO05 (p) 4 )3 ABlwal) dduall
40x50 | 3050 2050

13.92 2.697 | 63.933 65.992 61.82° () ) gl )
26.43 0.776 8.742 8.542 9.022 cili /g 4 e
20.60 1.464 | 24.12% 24.91° 22.80P (p) £AY Jgbo
29.29 1.264 | 17.30% 18.212 16.56P ali /pal A 2
8.70 1.495 | 45.46° 63.26P 87.752 slaal) die Uil s
9.57 1.862 | 75.76" 80.89° 79.772 (%) AL Jalae
23.00 1.400 | 17.54° 17.792 17.592 oaf/ sl ae
42.83 4232 | 343.93* | 384.39° 354.56* il / i) ase
30.43 0.065 0.681* 0.6522 0.666? o B /g s &l
52.15 1.854 | 13.23° 14.21? 13.902 <l /8 Led Qg
58.10 137.08 | 624.5¢ 959.8P 1265.22 (LESa /AS) sl e Adal)
29.92 1.624 | 39.09° 36.53P 36.83Y (&) 3% ¥ o3
36.83 0.059 1.08¢ 1.472 1.56* il /¢ el o3
15.50 5503 | 50.99¢ 96.27" 138.66" (JLiSa /AS) Ui pa Ad3)
10.20 0.558 | 29.49¢ 31.88* 30.19P Yo Sy A
58.00 42.78 | 200.01° | 328.61° 388.67° (JUiSa /AS) a3l (e Al

isine Gl 35 pre Galall Joaall 8 Al Slasy) dlail) &35 Cina]

S el ane AN culydga) o Al die (g el duely 3 cililall Calida o
e 0axd [5317.79 5 Layd 523 17.54) daugially daulgl) (bl 8 (a4l
e Jully «(Azari and Khajehpour, 2005) 4] duag e g ol 1ay (sl
O sl Odgs oAl (Ao b /5,0 384.39 5 pad /50 343.93) il (e sl
O sl Odg o g oAl (Ao (ay8 fE 0.652 5 (=i & 0.681) graill (a)dl
Elfadl, er g ga (il I o sl e <ls fp 14.21 5 @l f& 13.23) sl
28 jiaanll 8 Al Gl g dusine g 8 39y ade (e a2l (e ((2009) al.
e DEA) e sdl) (e AR 8 e ) lilasall (a dagine g 8 g9 Jaa sl
Aliaal) e 5l (e ) Al dileall (35 Jans) Cun cdaliaall Bang 8 clalail
LS /25 624.5 <959.8 <1265.2) dnalsl) diliaal) e g layeay ) Aausgial
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Azari and ) «((Gonzalez et al., 1994) &lu aa =il laag o Jsall e
(Mane and Jadhav, 1994) zilis e dalaie <ul cpa & ¢ (Khajehpour, 2005
40 20 (e bl (o dael)3l) Ailaall 5245 ae 43 23 4y ((Zimdahl, 2004)
Uil 8y2ke pae M A (Ghang (L %50 Gy Hsdll o yieaall A2 (it o
D9l aae (a6 5aY1) Al liga 5ol sae lie s e deg)3all jiaasl)
dalia) sasgy @blall aae & dualall Gaiill (agand (SULAN S Gag gl (e Ldigg
Bang o lioSall sk Ageal) Aileaddl (3 355 e (3 caalsl) Aol il b
Lo ae 3815 Y daciill odag die))) 2o ey sheandl Jhsll Shhll el (aky dalell
s 52L) i Alas) dolaill 23l ¢ Lle ((Mundel et al., 2004) 44} Juass
CilS Cn dans 40X50 daaly Blasey ianll delyy i 8535 V) g Mally sl
ass 30%50 A giall Aleally Areaall Ailosall (1o IS pe Agina el 1agy il il
Azari ) mU ae G5 Y 135 (4) a8y Jeas (sl e ¢ 36.53 <36.83 ¢39.09)
.(and Khajehpour, 2005
Al Al 358 (4) &) Jsaad) B Asad) Slaayl dilail) il cug
So D) (g G e aw 40X50 daclsl g Aacgidll bl e Ugine a 20X50
Oe AR pe Cuaal) vie L (M) Gle @l /& 1.08 <147 ¢1.56) aalgll il
Gl Cua cdeddival dacl) i Gldluall (pu dgias Cilg 8 gag Jaadld bl (e A
Sl Ly sdag o JSa/aS 96.27) dawsidl e (L€a/AS 138.66) dauall dilul)
40 3 20 (e cblall o ddled) dieloas o) ol (LUSR/3S 50.99) dalsll diledl)
Basg & palA) 2 A ) el (ghag (%63 Luasy DN (e Al (min ) 6 o
bl
dawgidl diledl Gs ol Downy Adadl Slaay) dalaill 2 Ciaa
o Aumilive il oy cAaudslly Al bl e (%31.88) Lsine aw 30%50
il e 23y i e Jgeanll &35 (2009) Yau gt (1981) Alessi er al.
Olaal) ae dugina Ciligyirg dausly ddle o deg)dall clilill (e (LSa/35200.01)
O Adlaal) dielian o) (g (L2 /35 328.67) daugially (LUSa [3S 388.67) dduall
(e Aally ¢ oall e Al e Cual) vie Jll s WS can 40 Sa 20 (e LAY
il e sl 1ag (4) Jsas L %48 Zuwsy cuill e Aladl amin L) ool e
e dziline daul) oda cuilSy ¢(2009) Elfadl ef al. it (1983) Sounda ef al.
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14y led cosll Ay yedll (e Al Cadlaa) ) @IS (giaag (1981) Alessi et al.
.(Ozel, et al., 2004 «Gonzalez, et al., 1994) lgle Joas dgalin il aa (la

anl) dali) b jolally de 3l o gay cilblusal) G Jolitl) il sLusla
salaad) dla oy clilidl) axe -1

b Lsine lig i agas (5) ad) doaadl (A Al Slan) Jalatl) #5085 el
Gy Gadll e 8 deadiiddl jiaaall §yla caline G aliasdl Adsja sl 2ae
s Bagl Cun canlgll ladll faa GLAN (p deadiuall ddlidly giel)) 050 e hail)
Lgine g iy (LLSa/ il all 74.87) el gy i€ iy 480 Shkll cibils
Jels @l 55.96) P1250536 Skl vie clibill sae J81 (S cpm 8 ¢kl 481S e
Ayl 8 deriiad) k) A8 ae Ll Aginn ullg g (LS

;i) Jalea —2

2 gina lig 394 (5) o) Jeaall (3 ) Alasy) Joalaal) milas cuiy
Gl B Jansl Cum unl 138 b desdiinal) jheaal) yda Calide o Al Jales
L 5dall 488 ae dugine il s (% 90.89) el gy (i iy 480 )kl
e 81 LS Can 8 caleanll dlaje 8 Ll ae e Guaall vie Jlall s LS
ol 481 ae Liadd gine cilig g (% 67.02) PI 250536 ikl culsls aie Alalal
Jag il (e el diaia Cigyds pe Ciial) Al Al a3 syl 8 derdid
Baydar and Turgut, s<Essendal, 1997 il ae (3ilals 1385 4ic)) ) & Lol dulus)
Camas and  « Ozel et al., 2004 5 « Samanci and Ozkayanak, 2003 5 <1999
. Camas et al. 2007 5 <Esendal, 2006
rell) g i) -3

Dbl Gsa (5) ad) dsaadl (3 damsal) Sleaal) dolaal) il Pl (e Jaasd
Loxiiedl dall 26S aa Ligine il ying (a 71.46) a3tila Jlshl b sier PI301055
Yol uai¥) Son 11 Skl clols culS cpa b o(pw 67.47) PI250537 Skl lac
el 5)6Saal 5y dall ae Agine iy sing (ae 58.02) deusgyall ydall A8S il oy
(p 65.16 ¢64.39 <66.49) adll salills (P1250536 Acar 6 ) dila)
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t A Aapal) g8 axe —4

Lisine Gy 8 29 aae (5) o) Joaall & Ll Slas ) dalanl) =il cuiy
o U< Lgie e ST i daagd asl o cda))al) 2 dadiadlpanll §yk adaes
¢ GILA gihhall pe dgins ol ying (s e 59.62) SYRIAN-1 kil culils
Glall e 3558l o581 ey ) LaadiSy (s e 7.93 <7.94) Son 11
bl Al )kl Ak ae dagine e lg g
A Aoyl g 31 gl bagia =5

Gaalsi g8 o3a Jobal o (5) dsand) 8 Lgadd) Slaas) dalaill 5l Caniaf
PI301055 lac ykall 4l< pa dugine cilig jing (aue 26.28) PI 250536 <lils e
S 480 bl acs cpa b o(pm 24.04 25.57 26.0) sl salally Acar 6
Skl adaee ae dgine e g g (oY) Aadl) g8 Jola pealls (aw 21.92) CaiS
gyl
1A a3 Lald) e -6

bl Ugine Lg (5) o) Jsaall 8 Al Slaasy) ool 5L5 Cininf
Lo ydall alans pa dugine uligying (<ol [La® 20.09) sésall 13 Acar 6 )kl
14.76) <lall e (ahidl 41sS5 b Ay yad) jeasll 5k 38 0 (e 81 Son 11
e Bl pald) e G e dsine e kI Ak o gl @il (@l flass
-(1998) 2555 Berglund gl ae (385w 135 cclal)

A g paal) yhaaal) &l pliga gl A sl 1kl g A3 20 gay cilblual) (s Joldil) LU (5) Joa

Al Jalaa | clibdll se | el @ s | g dl Job | g ae | cldl) gl BIBAT
(%) ol dio | (@b /ua f) (&) (<l /g A) (&)
79.84¢ 66.18" 14.76" 23.03 7.93" 58.02° Son 11
77.04¢ 63.45% 20.09* 25,57 8.42" 66.49" Acar 6
67.02¢ 55.96" 18.83* 26.28° 9.26™ 64.39" PI 250536
79.36° 65.85" 16.82" 23.13¢ 9.62° 62.57"d¢ SYRIAN-1
90.89° 74.87" 16.78" 21.92¢ 8.88*" 59.77% | <hiS 5, 480
77.25¢ 65.77" 18.32 26.00*" 8.73%" 71.46" PI1301055
79.63¢ 65.52¢ 16.71" 23.60" 8.74*" 67.47*" P1250537
79.60°¢ 66.73" 16.18% 23.06 7.94° 61.97°* GILA
73.47° 62.31° 17.88* 22.78¢ 9.42* 61.84* SONL-5
83.99" 68.25" 17.17" 24.04™ | 8.71™ 65.16" (A L
3.40 2.729 2.307 2.673 1.417 4.923 LSD 05
6.54 6.13 20.14 16.92 24.48 11.67 C.V %
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el b jedd) s =7

el Wi (6) ad) Jsaall 3 Al Slaasy) dubatll il PDa e Jaas]
alare po dgine e Cligyhg ((ua)d 52 19.84) a5l 1ags PI 250537 )kl
¢16.66) <SYRIAN-1 5 ¢ Axall 2alill 110 JS aa daginn cuil€ g all <1 5kl
LS (e Y (0axd 552 14.20) PI301055 )yl dslal (uayd [3)23 16.09
5SS e dgine g 081 Gyl (e sl 2ae im0l
Berglund s «(1975) Abdel gl a3l 1aag codlel (ysSial cpjhdall lae ool
— 15 Om zshi pasdll 8 eadl sae of G 4 ¢(2001) Sergek ¢(1998) odlais
ook plaee Cr a8 [sddl 2ae Abaas dagine Gy b agag pdan (3lels Lk Wl 3y 39
-(2008) Cosge and Kaya zili aa (385 438 dug ydall joucall
bl cpa yedadl aae -8

bkl @bt Uisins Bl (6) ady dsandl 5 diall Slasy) dulal) il cay
anll ke A8 a e dgiae Sy ag (@l /503 475.79) a5l 1ag Acar 6
e sl Ly 31 LSy dginn yue 5)yhall Ay oy il il s (A gyl
(@l /52303.85) Son 11 bkl aie bl

roall e el O399

Shkll bl Wsis (6) a8y dsaall 8 L) Slan) dilaill #3085 Canial
IS lae okl alaes pe dosine e Cligying o(ls /g 0.771) Lasall 1 PI250537
«0.631 <0.652) PI250536 5 SONL-5 ¢ adl) salilly «caiS iy 480: (e
A8S ( oe SV (@l /& 0.534) PI301055 Skl dila) (<l /& 0.621 <0.626
BysSaall kel AdlS ae dogine jue SlEgHh (S bl (e o2l () Cans eyl
el
bl cpe el 39 —10

Liginn Lo (6) ady Jorall 8 Al Sleasy) dodail) milss DA (e Jany]
O LS ae dgias Gligjag (2l /8 18.95) yasall 1ags Acar 6 )kl clslal
53l Wy JA1 (M Bagina e ylall Ay gl i€ (un (8 gyl yiuaal)
(s /g 11.86) Son 11kl vie cilall (e
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o) e Alad) —11

Acar 6 )kl (3 (6) a3y Jsaall (& Al Alaasy) dulail) &35 Canial
b g el Hiaasll yh AIS aa dgine g iy (LS (S 1418.6) risa) 1ag
[£S 764 sgas colK ale Ja o Lale cgine jue 5kl sl (gl cuilS s
2 aa 3l 135 <Son 11 3lls « PT 250536 5hkll (he el Jemall iy S
Sergek 5¢(1997) Giir and Ozel 5¢(1995) Tomar ¢ IS L) Juags Al
-(Arshan, 2007) 5 <(2001)
15 Y 0 12

D93 @i SYRIAN-T Shdall il 53 o) Slean) Jalal) il gl
40.96) Ay el siaasd) e DS (e LSV 53 GV (g OIS JlLg anall 858
PI 250537 Sonll (GILA :cre IS lae Lasiiwal yhall ae gine ciligjony (¢
G iy 480 S bl e cun b o Jsil e ¢ 38.36 38.45 39.84)
(8) Jsaa dlel 5)sSiall 5kl aa dugine Ciligying (5 34.53) 5 el o5 b
Sergek s « Bayraktar and Ulker (1990) :¢e JS 4) (eass Lo giliill 028 2S5
Ozel et al., ¢(2004) Eslam s« Dadashi and Khajehpour(2004) 5 «(2001)
Azari and ¢« Misra et al.(2005)s« Kumbhar et al.(2004); (2004)
« Camas, et al. (2007) 5 « More et al.(2005) 5 «(2005) Khajehpour

Dteanll Galial (g Ligine ilig 8 39ag Cua e ¢« (2008) Cosge and Kaya s
§42.66 — 33.47 Gm sl sV )% Gl 0y

,;\Jﬂ!&u\g&ﬁﬁé‘;bj\ Skl g det 3l ae ga g clBlall cpu Jo il L (6)&3&

G Gy | sk e AN /R Sl 3 | st Qs | sl e | ekl e ok
(&) 3% (LS /45) il s /g il / ua
38.45* 764.5° 11.86° 0.698*"° | 303.85° | 17.90™ Son 11
35,71 1418.6* 18.95° 0.709** | 475.79° | 18.66™ Acar 6
37.73" 763.6" 12.82° 0.621°* | 367.20" | 17.56™F PI 250536
40.96* 945.4" 13.98" 0.677**¢ | 328.63" | 16.09* SYRIAN-1
34.53° 1068.5" 13.63" 0.652" | 381.35" | 18.52°" | <iis JM&i,480
36.37°% 794.6* 12.24° 0.534° | 314.79" | 14.20¢ P1301055
38.36™¢ 1027.8" 14.70° 0.771* | 378.18" | 19.84° PI1250537
39.84*" 914.6" 13.89° 0.741** | 346.55" | 18.54** GILA
35.25% 824.4" 12.52° 0.626" | 376.46™ | 18.45™¢ SONL-5
37.65" 976.3> 13.20° 0.631°* | 336.77° | 16.66"¢ e L
2.965 250.27 3.386 0.119 77.27 2.556 LSD 05
11.98 39.91 37.22 27.06 3243 21.95 C.V. %
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bl e D G5 —13

2.89) sisall 1aa e b Lgies o) salall Goin Slany) dalail) mils cuiy
o3 a2 (7) ad) dsaa Al B el jhanll 5k LS e (@l fo
(wls /¢ 0.69) SONL-5 Shhll cibibas cre i) o3 (e Jawsgio (3 Ao Jgucanl)
(<l /¢ 0.76) P1250536 skl lac skl 481 xe dugine cilig i
reli) o i) 14

s ot Jall 58 LS (Liginn Aadll 2 Lal) o Slasy) dilaill w5l canial
Dhaal) 5yl A8S e (LS [35202.74) sdsall 128 dad 8 bl e el
G D e Aall lasgi (3] (e Jgeanll a3 ca (8 ¢(7) 2 Joaa cAeriiond]
SONL-5lae jhall 288 ae Ligine ilig jong (il 28 47.59) P1250536 3hykall bl
(LUSs /3 47.83)
reuill daud —15

daasi el e Jgaand (7) ) dsandl 3 Al Slany) bl il <l
okl AES x e dgine Ly siig (% 49.25) PI301055 bkl iy 8 casl) o
e Al 8 Jla) s LS el il Tasgia (S0 e Jguand) a3 a8 el
bl e IS e Angias g g (%026.08 ) PI 250536 )kl jds (e ecDlanl)
31.72 32.53) adll salally <SYRIAN-1 « i€ My 480 «SONL-5 «Sonl 1
(Baydar, 2000) g5l ae bl s gyllnig o st e %27.16 <28.73 <30.28
LIl g )l Cialls ol G Sl G 40 (2008) Cosge and Kaya gl
Al Cagykg Al
rcuil) o Al - 16

o it el e Jseand) (7) ) Jsanll 8 Ll Slasy) Jilail) il ey
gyl ) A8lS e digine il jng (LSa/aS441.56) PI301055 3Dk (e cull
o Al asgia (S e Joaanl) 5 a3 (L0Sa/3S 383.69) Acar 6 ¢kl lae
ol A8l pe Agine culig g (LUSa/3S205.76 ) P1250536 Skl (ra Liad cujll
274.85 260.85 259.15) Aadll aalilly «GILA «Son 11 jkall lac dusg
-(2008) Cosge and Kaya zili pa 38l5i 1385 o( sl Ao jlia [4S
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a3 Crag ) e A (B (A1l Skl A3 30 sa g clilsal) o JoUIY AU (7) J g

(USA/AS) il G AR | %% il dped | B Qe Al | U ¢y B
(MS2/85) al/d
259.15% 32.53P 65.28¢ 0.94¢ Son 11
383.69% 26.44° 64.63¢ 0.90¢ Acar 6
205.76¢ 26.08" 47.59 0.76' PI 250536
289.65¢¢ 28.73¢ 95.18¢ 1.33¢ SYRIAN-1
362.89" 30.28¢ 65.57° 0.88¢ | i A5, 480
441.56° 49.25° 137.07" 1.95" PI301055
287.46% 26.18¢ 100.24¢ 1.51° PI1250537
260.85% 26.79¢ 126.95¢ 1.84° GILA
291.73¢% 31.72° 47.83 0.69° SONL-5
274.85% 27.16° 202.74° 2.89° e wLE
78.11 1.019 10.047 0.107 LSD 05
36.70 5.06 15.97 11.86 C.V. %

) Aol sega B g stal) cildigall g BLAY) cildie

Leilisag il e Aally cdpal) Rl (o Ll V) e (8) o) Jsaad) adly
Liginag Lange bali)) ABle dgng ) il uds Gum IAT jed B 5)kall oda del)) die
il ygall A8y Hsaal) G AN Cg ¢ Y Al 54 Jodag il [ualdY) 22 gy
Cra sl (rhg eclil) e Wadae g o3l (139 cre IS e Laral Al Jalas lae dasg yaall
r=0.51%%, r=0.68%*,) dalusd) 5255 o Bl sae g (lail) B al ) 230y ¢pa il

e JSoang Lo pe Golhais 1aag (Jsal) Ao r=0.87%* r=0.61%*, r=0.8%*

Bagavan and Ravikumar x5 ¢(Cosge and Kaya, 2008 «Sergek, 2001)
G sl e Alally s [al @) dae G dunge b)) ADIe faay A (2001)
Of 2 bl lydsal) 8IS aa Luladly Ligine ol (e daliaal) Bang 35350 Bl oS
r=0.87%%, ) <luil) (e Wadaes 5l (g9 ¢ edl) (e AR e (LS Agina Lajic]
(sl e 1=0.76%*, r=0.71**

5 ¢Agn G anlgll bl e iy ae 1 Llaly Lisine clag)) o0 (pe A1) Ll
(N5 e 1= 0.59%*, 1=0.92%%) (Al dga (o dalisall Bany o L) 22c
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:%;m\ dely3l) e ga gﬁ dugaall apdall o Jala N clBde
Lilis€ag cull (e Al cdpaldl Al (p Laliy¥) lBle (9) o8y Jasll (adly
3335 a0 Cin o(Olas) Ayl e AU degal) b sianll )yl Cilida del)) die
Johy ases AV daall g 8l Jshay il [oalBY) 2 (s Liginag dinge Loyl dDle
ey gyl A sl e G JS5 @bl Gapsdall dae o cage Blaly el
Loy paall il pigall A8y Hod) (e A2l G ol Y1 ABle A, o(r= 0.738) ahdy!
B oab8Y) sacg ¢aydll sl (3 el e Wadae s o3l (rg cre U5 pe LasadY
(sl e 1=0.64%%, 1=0.69**, r=0.85%*, r=0.86** ) il J<all e il
bl dDle aa9 Uaa¥ (A (2001) Bagavan and Ravikumar s (s 13ag
&V (2001) s5ds)s Johnson Ll adg ¢ yedd) (e dlally cilss /a8 2ae (s danga
Bang 293pe L)) OUS Caa (A el bl e 3l (3er Llaol Jasys A1) o3a o
Lo ae by 13mg L Gy padll il adane e Llaaly Ligina cill (e dalindl)
LasSh o 2 ¢(2008) Cosge and Kaya s« Ozel, et al., 2004 (e IS 4] Juass
0.78%%, ) cludll (e ey 43l (higy o(r=0.93%%) sall (e ) e (S A gine
L «(Camas, et al. 2007) 43l Jas b za Glab 13ay (i) Aer= 1=0.76**
e (1=0.627%%) sliaall dlape il 21 pe Lilaly Ligine cadagyl el e A1)

(r=0.91%%) clall (e el G5 e heals (1=0.37%) sl Jalae
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S 3 pal) b A 15 i g paal) i peipal) Ay s W9 Lgslisa g pad) AR ooy Bl ) (8) Json

Gadlrd) | cyildsad | AV GOy | oe Al als O AR als ) e e daaa | il axe e dsb e Higal)
<3l 3% ) D) BrIn] fosl | /sl | Josdd |/ osa | Al Aa oy Jua) A gl | gAY
abill ga by wa aly wa laal) aly

0.361%* | 0.103 | 0.285** | 0.224% | 0.284** | 0.313** | 0.402%* | 0.184 | 0.344** | 0.014 | -.140 0.001 0.45%* | 0.622%* | 0.119 | «la) glisy)
0.379%* | -0.084 0.087 -0.005 | -0.040 | 0.383** | 0.344** [ 0.159 [ 0.375** | 0.4 | 0.098 174 0.386** | 0.207 | 1.00 gAY axe
0.461%* | 0.105 0.256* 0.067 0.094 | 0.426** | 0.541** [ 0.142 [ 0.549** | 0.007 | -0.143 -0.024 0.699** 1.00 gAY Jsh
0.662** |  0.058 0.24* 0.064 0.070 | 0.684** | 0.795** | .178 | 0.820** | 0.042 | -0.117 0.017 1.00 ah/pal AY) a3
0.498** | -0.011 -0.024 | 0.591** | 0.286** | 0.509** | 0.058 | 0.022 | 0.039 | 0.028 | 0.506** 1.00 + i) s
0.222* 0.003 -0.096 | 0.367** | 0.277** | 0.170 | -0.055 | 0.010 | -0.042 | 0.060 | 1.00 AL Jalaa
0.308** | -0.287** | 0.007 | -0.218* | -0.241* | 0.430** | 0.510%* | 0.792** | 0.591** | 1.00 A/ sl 2
0.710%* | -0.122 0.185 0.071 -0.087 | 0.801** [ 0.931** | 0.581** | 1.00 Gl /g4l dae
0.473** | -0.267* | 0.604** | 0.098 -0.080 | 0.610** [ 0.721** | 1.00 Rl O3
0.762** | -0.137 | 0.514** | 0.003 0.005 | 0.872** | 1.00 ERPNRY
0.874** | -0.16 | 0.422** | 0.267* | 0.124 1.00 253 (e i)

0.116 0.051 0.189 | 0.916** 1.00 il /i &g
0.264* 0.059 0.109 1.00 D e Aa)
0.362%* | -0.066 1.00 8% ¥ 09
0.299%* 1.00 3l A

dlaald) dls jar bl ase+
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Gadlrd) | cyildsad | AV GOy | oe Al als O AR als ) e e daaa | il axe e dsb e Higal)
<3l 3% ) ) BrIn] fosl | /sl | Josdd |/ osa | Al Aa oy Jua) A gl | gAY
abill ga by wa aly wa laal) aly

0.157 | 0.210% | -0.042 | -0.213* | -0.100 | 0.061 | 0.223* | -0.175 | 0.287** | -0.205 | -0.133 | -0.357** | 0.577*% | 0.632%* | 0.178 | il gl
0.340%* | 0.137 0.062 0.17 0.040 | 0.344** | 0.348** | 0.077 | 0.384** | 0.071 | -0.019 -0.125 0.503** | 0.302** | 1.00 gAY axe
0.381%* [ 0.030 0.172 -0.188 | -0.123 | 0.363** | 0.477** | 0.061 | 0.526** | 0.005 | -0.165 | -0.360** | 0.738%* 1.00 gAY Jsh
0.501** | -0.090 | 0.245* | -0.304** | -0.219% | 0.547** | 0.706** | 0.139 | 0.738** | 0.048 | -0.155 | -0.381%* 1.00 ah/pal AY) a3

0.254* 0.139 | -0.343** | 0.619** | 0.309** | 0.205 | -0.268* | -0.113 | -0.230* | 0.029 | 0.497** 1.00 + i) s
0.274** | 0.052 0.168 | 0.368** | 0.247* | 0.222* | -0.034 | 0.064 | 0.001 | 0.144 | 1.00 AL Jalaa
0.579** | -0.202 | 0.248* 0.057 0.061 | 0.643** | 0.663** | 0.925** | 0.681** | 1.00 A/ sl 2
0.776** | 0179 | 0.327** | -0.183 | -0.128 | 0.846** | 0.967** | 0.701** | 1.00 Gl /g4l dae
0.590%* | -279** | 0.581** | -0.068 0.27 | 0.687** [ 0.770** | 1.00 Rl O3
0.763** | -0.244* | 0.534** | -0.227* | -0.161 | 0.860** | 1.00 ERPNRY
0.927** | -.0169 | 0.388** | 0.073 0.001 1.00 253 (e i)

0.077 | 0.291%* | -0.167 | 0.908+** 1.00 il /i &g

0.165 | 0.299%* | -0.260* 1.00 D) (e Alid)
0.274%* | -0.321%* 1.00 8% ¥ 09

0.157 1.00 3l A

< dbaal) s pas cliladl) s+
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Performance of Safflower( Carthamus tinctorius L).
Genotypes under rainfed Conditions

Abstract

The research was carried out during the 2009 season on the farm of the
Faculty of Agriculture, University of Damascus, Abu Jerash area, in order
to show how to adapt some of the genotypes of the safflower plant under
the influence of different plant densities, and its impact on yield
components of safflower, and the productivity of these genotypes from
the seeds, and content of the oil. The research included study of the
effects of three spacing (20.30 and 40 cm between plant and the other,
whilst the distance between the lines fixed at 50 cm) on the growth and
adaptability of 10 safflower genotypes planted in two dates, first in the
March 18, and the second on April 14, 2009 . randomized complete block
design (RCBD) was used in designing the experiment with three
replications for each treatment. the following indicators were studied:
plant height, number of branches / plant, number of heads/ plant, number
of seeds, head weight , yields of seeds, oil content, and then the amount
of oil resulting from the unit area.

The results showed different values of the studied indicators according to
the genotype and plant density used and the date of planting.

The results of statistical analysis for the growing of safflower in the first
planting date (March) and at higher planting density at a distance of 50 x
20 cm showed superiority of the genotype orange-480 in the number of
plants remaining until the harvest stage and thus was significantly the
highest in adaptation to the conditions of the study area, while it was
observed the superiority of local genotype in plant height (about 93 cm),
and the average length of the branches of the first class (about 37 cm),
and the weight of petals per plant (3.46 g / plant), and then in the yield of
petals (about 300 kg / ha), whereas the genotype Acar 6 was superior in
the number of heads / plant (about 40 heads / plant), and the number of
seeds / plant (1179.5 seeds / plant), and weight of seeds of the plant (51.7
g / plant) and therefore in the yield of seeds (4649.7 kg / ha ), and then in
the yield of oil (about 1200 kg / ha), while the genotype PI301055
recorded the highest oil percentage (58.33%), with the delay in planting
upto the month of April the genotype GILA was significantly superior in
the number of plants per unit area and thus in the coefficient of adaptation
(83.33 %), the genotype PI301055 surpass significantly in the plant
height and weight of petals of the plant (2.30 g / plant) and thus yield of
petals (206 kg / ha), was also marked by the highest percentage of oil
(46.33%), and the genotype PI250536 was superior in the number of
branches / plant and average length of these branches (approximately 22
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cm), and therefore the number of heads / plant (about 19 heads / plant),
and the weight of the seeds of the plant (8.10 g / plant), and the yield of
seeds (569 kg / ha), and weight of thousand seed (45 g ), and finally yield
superiority of oil, due to the high yield of seeds obtained from plants of
this genotype.

The results of statistical analysis at medium planting density at a distance
of 50 x 30 cm showed the superiority of the genotype 480 heavy orange
also in the number of plants remaining until the harvest stage (77 500
plants / ha) and thus was significantly the highest in adaptation to the
conditions of the study area, and the number of heads / plants (about 33
heads / plant), resulting in significant superiority in the yield of seeds
(about 2794 kg / ha), while the local genotype surpass in the weight of
petals of the plant (4.19 g / plant), and thus yield of petals (about 315 kg /
ha), while, the genotype PI301055 recorded the highest percentage of oil
(58.33%) and the highest yield of oil (1205.4 kg / ha). With the delay in
planting upto the month of April, the results of statistical analysis showed
the superiority of the genotype 480 heavy orange also in the number of
plants at harvesting stage (65.88 thousand plants / ha) and then in the
coefficient of adaptation, while it was noticed the superiority of the
genotype SYRIAN-1 significantly in the number of seeds and the weight
of the seeds per plant (163 seed , 6.7 g, respectively), and the yield of
seeds and oil (about 455, 110 kg / ha, respectively), while the local
genotype surpass in the weight of petals (3.26 g / plant, about 194 kg /
ha). The genotype PI301055 was the highest in oil percentage ( 38.37%).
With increasing the distance between plants within the line to 40 cm The
results of statistical analysis for growing safflower genotypes during the
month of March showed the superiority of the local genotype in the
number of plants at harvesting stage and coefficient of adaptation, and
yield of petals (about 60 thousand plants / ha, 98.6%, 146 kg / ha,
respectively), while the genotype SYRIAN-1 surpass in the plant height
and the length of branches of the first class, and the number heads (about
85 and 36.73 cm, 26.73 heads / plant, respectively). The genotype
P1250537 gave the highest yield of seeds (1451 kg / ha). While the
genotype PI301055 surpass in oil percentage and oil quantity (51.67%,
467 kg / ha respectively). With the delay in planting date for one month
from the former date, it was observed the superiority of the genotype 480
heavy orange in the number of plants and the adaptation coefficient (49
000 plants / ha, 91.7% ), and the superiority of the genotype PI301055 in
the number of branches of first class (8.87 branches / plant), and oil
percentage (42.47%), and the superiority of Son 11 in the weight of seeds
per head and per plant and oil yield (0.58 g / head, 25 g / plant, 78 kg / ha,
respectively). The local genotype also surpass in the weight of petals of
the plant and petals yield (1.82 g/ plant, 89.5 kg / ha, respectively).
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It was noted while comparing the dates of planting, the superiority of first
planting date (March) on the second planting date (April) in all studied
indicators. The delay in planting of different safflower genotypes resulted
in reduction of number of plants at harvesting stage with a rate of ten
thousand plants / ha, and low values of adaptation coefficient by almost
10%, and plant height by 23 cm, and in number of branches of the first
class and its length at the rate (3 branches/ plant, 13 cm, respectively),
and the number of heads (13 heads / plant), and in the number of seeds
(number of seeds / plant in March was the largest and 600% of it in April)
and this explains the low yields of seed when planting done in April
(226.64 kg / ha compared to 1673.02 kg / ha when planting done in
March) and regardless of the safflower genotype and the distance
between plants within planting line. the first date of planting surpass on
the second in the weight of petals of the plant and yield of petals (1.62,
1.12 g/ plant, 118.51, 72.10 kg / ha, respectively), and the percentage and
the quantity of oil (33.69, 27.34% - 550.94, 60.58 kg / ha, respectively).
The results of statistical analysis showed significant superiority of
planting density of 50 % 30 cm over the planting density of 50 < 20 cm
with respect to plant height (65.99, 61.82 cm, respectively). The increase
in the distance between plants within the line from 20 to 40 cm resulted in
reduction in the yield of the seeds and petals almost 50% (1265 and 624.5
kg / ha), (138.7 and 51 kg / ha), respectively, due to the lack of benefit of
safflower grown in less planting density of increasing the yield
components, so the differences were not significant between the spaces
studied in number of branches of first class and the number of heads on
the plant, number of seeds in the head and its weight, number of seeds /
plant and its weight, whereas in wider space resulted in increasing the
size of seeds and therefore the weight of a thousand seed, but this was not
enough to give a yield equivalent to those obtained from the planting
density of 50 x 20 cm. With regard to the yield of oil it was observed that
the least quantity of oil was at spacing of 50 x 40 cm (200 kg / ha) and
with significant differences with the narrow distance (389 kg / ha) and
medium distance (about 329 kg / ha).

The results of the simple correlation between investigated traits in every
planting date alone showed existence of positive correlation between the
yield of seeds and all of the weight of seeds and its number in the plant,
weight of seeds / head, and the number of heads / plant (r = 0.87 **, r =
0.86 **), (r=10.80 ** r=0.85 **),(r=0.61 ** r=0.69 **), (r=0.68 ** r
= 0.55 **), respectively, and the number of plants in unit area in first
planting date onle (r=0.51**), while it was found a positive correlation
between petals yield and petals weight (r = 0.92%% r = 091%*%)
respectively, and the number of plants in unit area (r = 0.59**, r =
0.62%*) respectively
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21.23 74.6 19.94 20.54 0 8.2 24.21 9.49 60.99 15.98 16.35 0 10.8 22.85 7
19.22 78.4 20.09 20.7 0 8.24 24.04 24.06 61.79 15.94 16.38 0 8.47 19.69 8
23.07 73.1 2045 20.96 0 11.34 23.35 26.66 66.53 15.68 16.12 0 8.86 20.25 9
16.94 83.3 20.51 21.19 0 10.08 25.66 23.24 77.7 15.81 16.18 0 7.45 21.7 10
19.08 72.8 20.87 21.48 0 10.68 25.92 21.42 74.9 15.85 16.31 0 7.68 22.89 11
14.44 73.1 21.07 21.77 0 9.2 26.64 20 56.47 16.31 16.9 0 12.81 26.28 12
9.66 53.87 21.41 22.21 0 12.26 30.24 20.2 66.07 16.74 17.23 0 9.52 24.24 13
9.92 74.6 22.05 22.77 34 15.41 32.28 16.22 46.15 17.03 17.33 0 12.49 26.51 14
11.83 54.23 22.16 22.8 0 17 30.24 28.42 63.1 17.27 17.49 0 11.66 21.02 15
10.05 52.12 21.93 22.66 0 14.85 32.68 34.38 76 16.97 17.5 2.5 8.98 17.55 16
9.56 39 22.36 23.2 0 1545 34 30.42 775 16.34 16.99 1.1 9.03 18.7 17
6.692 42.16 22.96 23.85 0 16.31 35.79 19.08 67.69 15.94 16.48 0 8.2 19.89 18
7.45 32.83 23.62 24.5 0 18.74 36.41 11.21 52.23 15.74 16.26 0 5.969 22.36 19
12.33 36.29 24.37 24.94 0 17 30.67 12.66 45.21 16.01 16.64 0 8.77 26.6 20
19.38 45.36 24.3 24.97 0 16.57 27.77 5.438 42.14 16.58 17.32 0 10.87 29.54 21
14.17 58.84 24.37 25.05 0 15.15 29.74 9.16 41.97 17.22 17.92 0 10.94 30.63 22
11.27 53.38 24.5 25.18 0 13.81 31.56 7.42 41.21 17.82 18.36 0 12.59 28.56 23
18.52 65.04 24.67 25.31 0 14.1 30.27 8.17 56.18 18.13 18.55 0 9.85 24.54 24
19.18 77.3 24.8 25.43 0 13.68 30.57 17.47 72.1 18.25 18.79 0 10.02 23.94 25
15.52 76.2 24.93 25.56 0 13.38 29.87 12.85 50.8 18.54 19.19 0 11.99 25.19 26
15.72 66.37 24.98 25.63 0 12.85 29.81 11.5 71 18.95 19.56 0 8.99 25.69 27
14.57 51.72 25.11 25.79 0 15.65 29.51 12.23 53.78 19.17 19.65 0 9.72 26.71 28
7.42 56.31 25.22 2591 0 13.58 29.64 12.59 57.27 19.18 19.79 0 10.48 28.42 29
6.295 46.26 25.33 26.12 0 13.81 33.04 21 51.17 19.66 20.27 0 13.08 23.09 30
8.31 36.06 25.71 26.46 0 16.27 34.06 31

125




(Ui ol — A ) )N A B 4 sad) sl ) cildina ) 2009 - 2008 AN awga IO da gl Ldlial) gl (1) Bale pols

2009 jsa 2009 ol ol
Yo Appai) 4y b ) LA 3 A 0 Mol dyas il ds Yo Agpeal) 4 gk ) LA B s A 0 HMaa¥) &g il ds
&l ‘;AEIJ‘ & pall u.AB:.“ pa & al) u.AEiJ\ & puall u.a&.“ & al) u.aﬁdl aa & al) u..a&d\
6.493 40.12 29.68 30.38 0 18.84 40.47 8.11 33.66 2591 26.66 0 14.37 34.66 1
5.438 36.95 29.79 30.48 0 17.69 38.74 8.7 39 26.24 27.02 0 16.8 3549 2
8.31 68.63 29.91 30.53 0 17.19 3591 8.87 42.03 26.61 27.4 0 18.25 37.17 3
13.81 44.59 2991 30.58 0 21.73 33.27 10.35 47.14 27 27.65 0 16.73 36.6 4
21.06 50.96 29.78 30.5 0 20.29 30.5 5.405 20.34 27.21 27.83 0 21.02 30.96 5
19.41 56.26 29.68 30.33 0 20.61 34.88 7.68 38.14 27.09 27.85 0 16.67 30.9 6
12.75 73 29.8 304 0 16.86 35.14 12.26 42.03 26.93 27.74 0 14.14 31.16 7
11.07 52.84 27.04 27.8 0 16.21 34.62 8
6.988 44.83 27.43 28.19 0 18.15 37 9
9.2 36.39 27.74 28.3 0 19.93 37.34 10
11.24 52.71 27.82 28.46 0 20.1 36.17 11
8.47 51.13 27.89 28.53 0 16.67 33.83 12
11.7 35.14 2791 28.56 0 17.13 34.42 13
9.03 42.99 27.99 28.7 0 17.39 35.71 14
8.37 39.03 28.11 28.8 0 16.34 35.87 15
8.21 52.45 28.2 28.88 0 16.07 35.64 16
12.72 64.51 28.3 28.92 0 16.37 32.74 17
14.07 52.55 28.26 28.92 0 16.83 34.52 18
10.71 61.45 28.44 29.16 0 18.15 35.48 19
9.1 64.48 28.76 2941 0 17.99 36.14 20
11.21 46.45 28.85 29.47 0 17.92 35.25 21
11.14 45.06 28.94 29.57 0 18.65 35.21 22
7.19 48.76 29.01 29.68 0 17.49 36.5 23
9.99 58.22 29.23 29.89 0 18.35 37.36 24
8.21 31.18 29.46 30.17 0 21.77 39 25
8.04 56.92 29.67 30.27 0 20.98 38.28 26
12.59 46.18 29.58 30.3 0 17.56 32.84 27
11.6 56.01 29.39 30.17 0 17.62 34.13 28
8.04 73.4 29.35 30.03 0 15.58 34.95 29
9.49 60.56 29.43 30.14 0 16.77 37.75 30
31
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