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1 1
255 S5 aw S e Mo Sl (9 A s
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gon | S| e e s Alaala | jilfale | silfadla
’ sl s
884 | 839 811 S 8.38| 854| 8.43 3 S
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(BA) plasiul (525 05l 508 sk (e Ao sSall Aad il G samy s ¢Bladl Hld dia
G bl culd il cadaef a8 (5 gualdl el aay 53 fazle 40 S 1 i jil/anle o, s
D5l e (g saall dlandl aladind of o (<l fake 2.54¢ 2.63) A Y il sl aaaa G sixa
el sine 48 it Ul iy il cadac (BA) alasind (50 (a5 051 5 s s ddass sia
Aend) o A S s 3523 ey ¢ il faade 80 5 40 G S il Craa ) (5 AN il il

Leie le 3 (BA) JSiy 4y uae Vg 4y guiae 3 5a (5 930 (5 5]l
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Alalas 5 S pall dled) e JS1(3.02 5 3.46)— 5l (4.41) Sl Ll daal Jaxs
gl aleadh analy (30 H el ) dgay o Al e (ales 90 (e)d el
sball o a3l iy gaill daganal 4y ) 5 pdall ol gall 5 Cldrally Cliill o gl 45 ) jalias
gl (e il LA (803 58 50 9 Lalie ddaag La (s piall i ) 4 gl
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1.52 1.35 0.82 Alaids 80

1 =031l L 0 LSD g sine G2

vy ¥ =dalall v 0 LSD (s sine 38 B

16l ¢ gormall (B g sl Ao -0
At 8 50l alaad G Ay sine B8 2a g Y 4ili(a-9)dsaall Ge oty
i axde 405 ¢, 0 30S i aadiieadl (BA)3eSI A 0l Gaiy 4w Jsand) (e sean s il




Bg (%)Y farle 80 S, Ao sl e (%A 5%V A ) Lsina i i
alall 45 (BA)saill ahie o GULAL (5 jundll & seaall 49 sl ) lld s 3 52y
Gliaale ae 345 138 5 TOXIC draw 0585 O Sy il 5 4t Adladl 5080 5l Jlaatinl

Adall Sl (g sl g ganall Gon g I At naat (8 (2004 s ) 4dle
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0.13 0.11 0.09 80

0.14 0.18 0.17 0.16 0.0 dau gia
0.14 0.13 0.12 40
0.17 0.10 0.09 80

0.15 0.21 0.18 0.17 0.0 8 yua
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g Aokl o0l plaal aes o JaaSl s (BA)-Ypale 0.0 S 55 as )5 88
el Ay ae A jlie o gl sall (0 o Jlef cidae| 8 (BA) Sil/pale 0.0 58

At (8 el & 535 o0l (55 i s i JAINS D5a g () (C-12) D) g
45 Sl 48 5 (g (%3.81) powelisall dpnsi e by Megs uindll g genall 8 o sauili sl
alaal a5 sl dladl COLlae aan () ) Caal (s sad) dlasdl pa 35l 508 )53 (e
LSl Sl aladily 4l a gali sl el Cus e cadaef a8 dalinal) A

A (A led) g 535 (BA) D285 Ui (5 5-me JalaS 255 (d-12) dsaadl s

Cre 1S A8 6l (%4.11) Bonsi et ialy 3 ¢ Al il (g 8l g ganall o sauli

31 Jsaall (e BBl s COllrall 4y pe 45 Jla (5 s0ad) Sasd) e (BA)sYpde 0.0 S 5

O Aol CulS (5 jundll ¢ ganall 4 sl sall A (L (BA) aladiul aae s 8 4l

Mol cilad 5 e ety 4dt JUally S ilaale Av g £ 0 58l aladinly < Ladll

Jaiy gl ) (B paY) 550 A eld aga Lary ((BA) go ) slend) il 515 S al
AR &l ge ) 5 pmdll ¢ sandl (e cilididl)



L 8 g JAIA g Sl £ g9 (BA) =815 Lot (5 8l (12)dsaa
A1) (a Lagi70 2y ¢ Agdal) iyl (g padl) £ gadall (B o gaili 5ol
L JR1A g dland) £ 539 (BA) 52815 sl ¢ 8l (a-12)J s

0139 dams g paiiuall dland) £ g (BA) 5815 | Lol &l
Brn A fpala

S5 Sl S e e ()9

2.66 2.16 2.74 2.11 0.0 8 S
1.47 2.42 1.82 40
2.80 1.94 1.52 80

1.87 2.51 2.33 1.49 0.0 Ao gia
2.11 1.89 1.56 40
1.89 1.63 1.46 80

1.84 2.67 2.10 1.84 0.0 8 yua
1.91 1.72 1.53 40
1.71 1.62 1.50 80
2.12 1.97 1.71 €55 b gia

alacd)

Al/axla 80| i/l 40| il /a2l 0.0 I8 5 b ga
1.78 1.82 2.77 (BA)

Jalaill (0,04= sewdl ¢ 51 <0.04 = (BA) 58158 0.05 = 552l 351 LSD 0.05 (5 sina (58 J8l
0.13 =

g5 ssiall Qg e SR (C-12)d s =81 A el (0 Cem JAIE (D-12)d 9

Alaadl .(BA)

e | o | (g Mawd) £ o 80 40 0.0 (BA) sl
TN S e Ao 298 &y Allpsda | Alfpia | ifpala sl s
214 | 237 181 3 S 208| 190| 1.82 3 S
217 | 1.94| 150 o gia 1.16 | 1.85| 211 Ao gia
210 | 181 1.62 e 161| 1.72] 220 3 ua
ooV =dalxll +, 00 LSD (s sine (33 i oo A=dalxill +, 0 LSD (5 sina 38 B

A g 535 (BA) 54815 O SR (d-12)J s

G N | S je e | dlaw Qo | Seddies
(BA) 515
2.34 2.39 1.81 Saada 0.0
1.83 2.01 1.64 Alfadla 40
2.13 1.73 1.49 Allarle 80

cpr ¥V =dalall o, 0 | SD (s st 38 A




() el Jgb -13

M Adal @il jia Jsha sl alaad G giee Tl @lia of (a-13)Js2ad) zoa s

Ge JS (o Lyginae <l o8 Al G5l 8508 ) sl aladiuly /e 17.35 L3a Jshl &by

5 el fans 16.74) A Lagad Ss2all Il gl iy (Al G550 8 psia g Aaigia 524l

Jala @l sl e aadl  Aal G5 Al (AN Sl s (5 3m5 « ill e Sli/an( 16.60

Lo SlalSiia (5 jundll Lge sana (55 sl g il Leie iy (Al o) o) 3528 52l

1997, e G345 @iliall o2 5 jaadl Jsda las 5 (5 padll & ganall a3 o Llag) (uSaiy
2L @l e (Yassen

Hedadall il )3l sl 2 (BA) DSl bl (5 ginall 8l ands Jsaall cpus
16.09 56l [ams 16.66 )= 43 ,lia jil/aile 0.0 € il il fans( 17.88) Lda Jshl &l
O A A s (s 3a Laa s o sl (e 5il/aale 805 40 0SSl (e S el fan(
Ayl saal Akl Lo i e Jant s LAY )l sail) i ) 5255 <I(BA)
(V340 caana) Al ) saall sl IS

O Hedall Job dda 8 dlandl ¢ 5l (5 gima il 2ga s ) andi Jpaall i LS
) Ate s fos( 20.56) i Jsdal e s ¢ Adaall oka 52l (A (s i i 520
G Ay ¢ e (593 (g oS pall bl e JSI /o 14,68 5« /o 15,46
i) s (s sal) sl slandl sy Al ale IS8 clall sai Jlaa ) ) elld Ca
i) &y gme S 5 Ay gl ) gall 5 Apmpdal) i ga el (1o Ao sanar i Y sedadia jualic
Kumar)as 345 il a2 o ¢ Claluai¥) saly )y Slill ()00 & sanall aalii e Jaad
Ll s e (20010 AT s
& 55 (BA) 1S sis 5ol alanl Jal gall (g sina il 3 gn g ads Jgaal) (e Jai
A5 5Sal) A ill /ans( 21,99 ) o3a Jshal &l 3 lal) il H3al J gk dba 8 slauil)
aen O Adaada ae (5 saall el aa (BA) ilanke 0.0 325 5is 0953 528 552 (1
Alelaall lall ) g3ad) ) shal ae 4 )i ) s3a Jshal cidaed Ly oa 1alaws diacaiall Ozl
Jsb daa 3 S pall slandl e 48 gin g (5 gal) slandl Aliadl e Jay Las oS pall slandlly

:\_1)\‘9.1.02\_1”}49 .J\ja‘j‘\:ﬁ\.lc )Abs‘;cbc‘jh‘&_\mu‘)dﬂ\



da 8 (BA) S5 ol 00y el (s sima il 2 5a 5(0-13)J 52l easa s
g 003 8 mS i (e A oSl A il il fan( 18.97) Lds Jshl &l 3 e 3l Jsha
Sl aladil o () ol cdalad) A a4 jlie (BA) l/pale 0.0 S-S 5
8ol ol Ao giall o 30l sdl alaal e (035 IS g (BA) (e il fpade Av 58
e sill 3 (BA) asaly 3 psall () elld 3 gay Loy y sdall JIshl b 5 sinn paii ) s
e dsanll ) 3 (BA) alasiul (50 e sl 5mS s pladial Glg (LBl sl
Ui odatll 3 A il Sall (e B8l 52l (5 sine AT Apidia 53a ) sl
sl

dia A aleudl g s sdall slaal Jalal (g gina JAIN 2 ga 5(C-13) 5o easas
e 003 8S shy (e 4 oSl A il clfman( 21,12 )3 Jshal &l 3) /30 J sk
31 g Iolass Aanaiall iy gil) e Of () Cadal cDllrall 485 pa 4 jlia (5 saal) Slad)
el e Jy 13a 5 ddall bl Hial) gk dba ) danailly AN O lladll e < 5i
Al A deaiud) 50 alaal e il Gas (g sl dendl

o bedl g 535 (BA) 5815 lalal (g sine 5ils 35a s (Y (d-13)d 52l el
0.0 3555 e 4558l Aad gl die i/ 21.03) Lda Jsbal gl 3) ¢ aall Jsha G
dieaaill E laall gaes S Y cBlalaall A 45 Hlie (5 gunl) slewdl 5 (BA) i pake
x5 Ll Joaall e aa Dy el sill 48 (o gl 1 53n cidae | a8 Ly o ol
S Sl el il 5 a4 jle Ay sk s ) & (BA) s sl dlandl il 58
e il 2 LY il 8 (o gaad) sl alafiad LK) ) jady 138 5 cdlew 050 (g
slall 5 43 5 5 pall 4010200 o) sall o Al pan 8 Glill deluy ) s3all Baad (Ve ) s3a Jshay
Al Gleel g



A Jah B L JaN g dland) £ 639 (BA) iS5 sodad) 09 il (13)d s
A3 0n Lags70 S cans Tl s

L JA1A g dland) £ 539 (BA) 52815 s sl ¢S 85U (a-13)J s

0139 dams g paiiuall dland) £ g (BA) 5815 | Lol &l
Brn A fpala
S5 Sl S e e ()9
17.35 21.99 18.50 16.42 0.0 BmS
21.15 15.28 14.00 40
20.23 14.35 14.24 80
16.74 20.41 16.17 15.84 0.0 dau gia
20.24 15.22 14.09 40
20.24 14.60 13.88 80
16.60 20.71 15.96 15.53 0.0 8 yua
20.70 14.94 1438 40
19.34 14.11 13.82 80
20.56 15.46 14.68 €5 o gia
alacd)
Al/axla 80| i/l 40| il /a2l 0.0 I8 5 b ga
16.09 16.66 17.88 (BA)

Jalaill (0,14= seud) ¢ 510,20 = (BA) 58158 0.19 = 553 351 LSD 0.05 (5 sina (58 J8l
043 =

g5 ssiall Qg e SR (C-13)d s =S el Gy Gem JAIN (D-13)d s

Alad) .(BA)

e | o | gy | ediES 80 40 0.0 (BA) 515
e | Sy Alaw e s Aladle | jilfasle | jilfazle ) 055
21.12 | 16.04 | 14.89 3y 16.27 | 16.81| 18.97 3 S
20.30 | 15.33 | 14.60 o gia 16.24 | 16.52 | 17.47 Ao gia
20.24 | 15.00 | 14.58 3 pua 15.76 | 16.67 | 17.43 3 ua
oY =Jalaill v, 0 LSD s sine (3_b il VYA =Ja0l o, 00 LSD (s sie (38 B

el £ 535 (BA) 54815 G JAN (d-13)d s

G N | oS pe e | dlaw g acd) g 58
(BA) 3815
21.03 16.88 15.93 Saala 0.0
20.70 15.15 14.15 Alladda 40
19.94 14.35 13.99 Allaida 80

v,0Y =Jalxill +,+ 0 LSD (s sixe 52 B




Ogded) Ole i sue -14

Aalall s sda e 8 aae (B o0 alaa¥ (g sina il 2 5a 5(a-14) s
527.92 )= 4 )ae( 28.71) &b Laall e i aned Jaxe ST G350 5 € 52 Cudac§ 3]
A s s ms (sl e ¢l B ma g o sial) g0 il aiail W( 27.42
Las aadl 355 (5 i (ne e Cla g saill 4 8 LS (e 51 328 ) 52l 4 L
& G0 108 5 3o o 8 (98 g Al 5 saill Clilae ) et 4513801 o) gall (e daling
ML @l e Al )y 8 (1997 Yassen)

Cile i N b g sine Qi ) ool (BA) 58S i 53l ) o ey 4 Jgaal) e g
sl Ao y/aake 80,40 53551 (BA) silebad( 25.65 528.48 sl 3 ¢ saall
29.70 )ysiall cile il sae el cubel Al ¢ (BA) /piks (0.0) 2 aall Alaaa; Ll
siall A Jal jaall (A55 e cpul€ ladl ) 58 ) o (@IS (5 5ay 28
Cle 8l aae 33l ) e Yau O paad) (AR aadiud salll 3 g () iy Le (1 3AC caasa)
Aalall Gl e (200452 M )ae G 138 5 ccle il ae Ji ellag

@A 5 Sl dland) e (5 geal) dlandl Ay giaall AbiadV1 Y 4nds Jsoall Sl WS
31.57 ) Lsial cle il ave el duay 3 (dlass ¢ s2)Ai Jiall dlalae e (356
25 (A sl land) ) sal b s (5 35 ¢ sl e (125,23 527.06 )= 4 las(
cldleall 33l 5 (A a3 Al Aabial il sad dal pe A Bulal) 00l yalial)
e (200803305 Ali)ae 345 138 5 ¢ sdall e Hi5 2ae 30l ) &5 (e g Ay sl Dualuadll
ARUBSILEEY

Lisina adlil ) dall cle & axe o} A3 4 jadl) Jalse o Jalail) e Jaie

Go (BA) OS5 33 ) e lend) 1581 (e g 53 S5 Aaxtiaal) 3301 laal e s JS e

835 (iball g L) (8 (BA) Lso o S s gag L e 1 il/aale 80 1 0.0
(sl Uil Ty el claluday)

ne 4 (BA) =S5 osaall O O e A1 25 5(D-14)d sl (s

80 Y 0.0 (= (BA) S 33y sl plaal (e ¢35 JS 2ie 4] 3 siall cile i
¥o,T0 ) shall cile i ane aly JUa dase rde ) sdall Gile i sae Wl ) ool il/axke
Cling 3 (SYaile o, +) (BA) alil ase Alla a5 sl 5 b (e Aailil) il



sl e (BA) s Warle A g €0 05 5 Leilalaa Alla 8 (Y1,0V) 5 (YA,AY) )
Ol Boseay Ao il sl e ads il Galaiy
e 0080 5mS sk (e 43 Sl Aad il O (C-14)d sl (B G ) Jalxill g
Lo ccBlabaall 48 ae 45 )laa( 32,81 )il Lsiall cile jiisae lef culae (5 guall sladdl
Aalall Uil dand 8 deddiuadl 52l alaal aes ae 5 sl aland) alasiin) dpaal xSy,
S b dlandl £ 535 (BA) OS5 il g (d-13)J sl 3 e sall Jadaill G
osiall cile i axe (B 6 gime (et ) ol dland) ¢ 51 (e g 53 S 2ie (BA) plasiul

Lo oBlabaall 8 o Ly sine G855 (BA) DS gn (g sunll sl i 55 ges (S
Ll el alasiul Lpaal Ky



aae o Lghn Jalatll g dlaad) £ 939 (BA) =855 Usdad) 0ds 8l (14)d g2

A1 )30 (e lagy70 2 ¢ Agdal) il Jda e i

L Jalaill g dlecd) £ 635 (BA) 28180 Lol ooy 86 (a-14)d s

0139 dams g paiiuall dland) £ g (BA) 5815 | Lol &l
Brn A fpala
S5 Sl S e e ()9
28.71 34.21 29.72 28.12 0.0 BmS
32.46 27.91 26.25 40
31.75 24.84 23.12 80
27.92 31.69 29.45 28.01 0.0 dau gia
31.52 28.44 27.01 40
31.46 23.71 20.01 80
27.24 30.71 28.44 27.00 0.0 8 yua
30.41 26.95 25.41 40
29.99 24.11 22.22 80
31.57 27.06 25.23 €55 b gia
alacd)
Al/axla 80| i/l 40| il /a2l 0.0 I8 5 b ga
25.65 28.48 29.70 (BA)

Jalaill (0,19= slewdl ¢ 510,20 = (BA) 58158 0.25 = 553l 351 LSD 0.05 (5 sina (58 J8l

£5—5 soidl Qs G JAIA (C-14)d s

.0.57 =

=81 589 sl Gy G JAIAE (D-14)J e

Alacdd! _(BA)

il la Qet— | des 80 40 0.0 (BA) 3.5
il el B s gy || Spde | Slpdda | e BECIY
32.81 | 27.49 | 25.83 Byus 26.57 | 28.87 | 30.65 3 S
31.56 | 27.20 | 25.01 Ao gia 25.06 | 29.99 | 29.72 Ao gia
30.37 | 26.50 | 24.88 8 huad 2544 | 2759 | 28.72 3 ua

HYY=dalall 0 LSD (gsine 4

LYo =Jalxll v, 20 LSD s sine (b Al

el £ 515 (BA) 3815 O JA1 (d-14)J s

G5 an S pa e | e Gyl | Sedigs
(BA) 385
32.20 29.20 27.71 Jllaxda 0.0
31.46 271.77 26.22 Aladda 40
31.07 24.22 21.78 Alfaala 80

LYY =Jalall «, 00 LSD (s sine (33 8




ilalal) dydod) Adal) sus -15

sdal) agal) sxe 8 Aeadiiall )0 alaal (5 gina il 2 ga o(@-15)J g2l e s
Lo amall are ef Leildae ) 8 Lysina 05l 808 ol <5 3 el il dlalal
Sle 05l 8 e s Ao sial) 53 il fodie (3,49 53,61 )ae A3 lie 3,87 4l dlalall
3 wS ey e Al ALl (g 53al) & sanall Dl 95 98 ) I G (5 jra g ¢ Al i)
) i s ol g <l a0 JISH LarasY 5 Apada) Adaall yaaliall 3585 () ddlia) ¢ )5
A5 mall soaliall ety palaaial (o 5 a8l (iny le )5 8 Sl a0l Lgy g
L il e (20016 SLE Jl)ae i 138 5 ¢dg ) diall 8 45l &5 (e g e g JiHlS

Ao il atal) sae b (5 sine Juli ) 5ol (BA) Als) o) () 4 Jgaall iy
¢l foase( 3,28 )aall axe by 3¢ il/arle 80 S il aladiuly 1 S (atill IS5 Alalal)
Alalad i foake ((4.19) 5 « > Wpile 40 S-S ade ol frade (351 ) 4 )i
Cal ) Jabs dalse g (BA) o a1 ) el s 352y 50 5il/aile (0.0)4 ol
A LS il 3 ) i) 8o 3l IO e sl Alaladl 4 50a)) aBall sae (i )
(A 8l Aall lalal 4 H0al) d8all (B (gl Cpa 5 R Cudli e J 55l Nitrogenase
L Gl e Ll ja 8 (2001 «SLE ) g (385 13

il agall dae 8 aodiiea) dladl ¢ 5l (5 sina il 2 g g Al Jsaal) mam g
iall 2aal Jane Aef cudael s L sine (5 sond) aland) dlalae o8 3) ¢ dalal) il 8 Alalad)
Sawall (o JSV el fo28e (12,54 53,12 e 43 le «lyi 3230 (1 5.31) &l Alaladl 4y 535l
Clall Jaead (8 sl aladl Hoa () elly s asmy g ¢ il e dlaw (593 ey S all
s o sl Al 4 jeaall elal) e 4l gia dilca) o ulul) Adeal) palially
Al Lgdlas gy iyl 0S5 e el Lo chauaa Taie (3855 53l il of qalaind
Ailall il 8 Alalall 3y aal) dal) 0 oS3 50l 3 o aany Le L5 i) (alealY) (1
oaaall s e (2005605541 5 Palta)id sl

Mol ¢ 55 (BA) IS sy sl alaal o (5 sine JAIN 2 ga g andi Jsaal) G
6.01 Jaloladl 4 yaall atall aaal Jana lef &y 3 clal) il Alalad) 4 )3ad) Sal) 22e &
Ladl ae (BA) ple 0.0 328 5is 05! 5omS Js (e 4058l ddy) gill Gl foaie (
A8 Ly s Dalas Aaaiall cilad i) apen O (Al Caal ccDlalaall Ay ace 40 )liac (5 sl



il dpaal ydim Le caS yall dladly 45 e dlalall 45 ,0a0) dall 22ed Jare e cilac
S el dled) e g gaaldl Sl

Glse (BA) 381 is ool alaal (i s sina JalaS 2 9a 5(0-15)J saal) (e Jaadly g
OV BS 5s% (e A Sl Adyl gill s foaie (4,33 )Aleladl 4y jaal) Sall daad Jaaa e
Dl alaal aes o () Cacal cDlalaall iy 4 jlia ¢ (BA) »Y/azke 0.0 =S 5is
e Adia 8 OOl A8y e U gine s S (BA) il /arke 0.0 5aS 5l ae dediiuudll
Adaladl 4y 50a0) a8l 23 (e JI&y (BA) alasind ()] 2S5 Le dlalall 45 53401 atell

diall 2ae g aledl g gig sl alaal (5 sl Jalaill maly (C-15)d sl (s
4 Sl dad ill il foaie (5,77 )Alaladl 4y 53al) stal) aaad Jana e b il 3 cdlalal) 4y 530
e 33k ) Anlsa) e Ja le echDlalaal) A8 45 5laa o5 gall dlandl xa 56l 3 S ) 6h (e
(sl aland) axsind Le 13) 53l alaad (e )5 IS 2ie Alaladl 4y )3al) 2]l

hall Sl 8 dlendl g 535 (BA) 5aSI Al (s sine il a5a 5(d-15)dsan cow WS
syl gl il f3age (5,62 JAlelall )0l atall aaal Jase eb als 3 ddalall el dlala)
Abadle ae O lalrall 448y e 43 )laa o5 saal) Mand) e (BA) il/pike 0.0 5285 (e 4 sSall
Ak e A0 )l dlalall 45 y3al) S8l 2ae e cidaef Ly soa Ialaws dacaiall Clid 6il) apen o
JGIY PAPIA|



Abal) 2ae B Lgty JANl g slewd) £ 519 (BA) 358155 Lsid) ¢y 8l (15)ds
A1 )30 (a Laga70 2y dadald) il b dlalad) 4y )

L JA1A g dland) £ 539 (BA) 52815 s s ¢S 85U (a-15)J s

0139 dams g paiiuall dland) £ g (BA) 5815 | Lol &l
Brn A fpala

S5 Sl S o e ()9

3.87 6.01 3.72 3.22 0.0 8 S
5.84 2.91 2.46 40
5.46 3.24 2.01 80

3.61 5.41 3.72 3.22 0.0 dau gia
5.42 2.98 2.55 40
4.81 2.44 2.00 80

3.49 5.43 3.77 3.24 0.0 8 yua
4.71 2.63 2.11 40
4,72 2.72 2.13 80
5.31 3.12 2.55 €55 b gia

alacd)

Al/axla 80| i/l 40| il /a2l 0.0 I8 5 b ga
3.8 351 4.19 (BA)

Jalaill «0.07= seudl ¢ 51 <0.07 = (BA) 581k 0.08 = L5l 351 LSD 0.05 (5 siza (58 Jil
0.15 =

£5—5 soidl Qs G JAIA (C-15)d s 81589 sl Q3 G JAIAE (D-15)den

Al (BA)

e | Ml | gy | eedip s 80 40 0.0 (BA) xs\5
g5 S e Lo BrA Y Allpsda | SYpada | Alfpila sl O
577 | 329| 256 B S 357 | 3.74| 4.32 B S
522 | 3.05| 259 Ao gia 3.08| 3.65| 4.12 Ao gia
495| 3.04| 256 8 iua 3.19| 3.15| 4.15 8 iua
v Y =Jalall +, 00 LSD s sine g i S Y =dalall +, 00 LSD (s sine (38 8

el £ 5l (BA) 3815 O JA1 (d-15)J 52

G N | QS pa e | e gl | adies
(BA) 3815
5.62 3.74 3.23 HAaxla 0.0
5.33 2.84 2.37 Aladda 40
5.00 2.80 2.05 Alfarla 80

S Y =031l +, 0 LSD s sine 35 il



Hdodl O oy (B bk gz ) dygld BaS i 16

A< )& (e padll  Standard Solution —=kdll J ¢laall (3)Jil ddaadle (e
S el JaiaW) () ae 4885 4,70 ALl S pall Hlaia¥l (e ) aid (GiUad a3 Sigma
o S all B 5la A ) dasead) (5,40 138 (8 ) 2 g2y 35 (4380 5,00 MLl ol
A nladll) Jsdaall Sladial (e ) ae 2Bl Sladial (e ) 45l ie 5 clguldd a3 Al Clisd)
258 (1o (2004 ¢S saedl)lgr al8 Alilas Aol 50 pe (305 5 Aala) jlail) dga 5 (40 Adildas
i 3aY) gy il (2006 ailall) JS3 LS dlall il 9 (e paliiunall Gl g 5l
Jlaia¥) ey s Al pall e Agle duaaiall Slada¥ (e 40 )lie die (page Galale e V)
IR e 3 stV Lgadady i) Adliall g J5Y1 Jaladld oS pall udi] A8l il Hall 8
Adlsal) @l akad (e 23 5aiD Lgy Sy ) Aol s S €2 ganl) 30l

sl G 5amss (3 22 0,005 Ak 5 e 500 58581 (e samal) o5 28
pand o5 Lguds A3y Hhalla 5 < %80 1S yh J sl ille 10 (4 Standard Solution (bl
w5 (0ol sy iy 8NN 5Ll Galiis (e il5 S (50, 40, 30, 20)—aslail
High Performance Liquid JHPLC lea aadiul g codlef Cadlall 8 5 5lall 4paS 50
b Ao dalall il ) sd (8 Cll g il 3 18 WSW il 8 (Chromatography
1(2006¢ o3lal YY) Aabaall (385 3 581 5 55 Ol 2056 yia 535 265 o8 2 54

Standard concentration Area of Standard
Un-known concentration Area of Un-known
Be) )8 e dasle Jaatall Jlatia¥l vy ddabaall sl s 8 Aalall & e )

(20043 52¢1) slead

(o Oallii gan i) 2y 18 LY Laxdtall sl alaal dumdl GF (V1) Jsaadl (e Jtin
e A e sy cala )5 ae 10 Jarde( 1.43 )ead 2slill A caly 3 56l 3 S 53

e OO B ppagddaugie el e JS1 s cila )5 a8 10 /a3le( 0.41 50.69



Y sVaale 40 S5 g8 (BA) sl alaial 38 55 il of dis Jganll ra gy g ¢ 5l
Yoo Aijlie sy Cila ()5 o 10/aile( 2,11 )eualy cpllis gay il 3y il HpeS e f ae
Sl O 4t Jsaadl Glas ¢ (BA) il/azle 80 2ie s Cila )5 a2 10/a2le( 1.23
sl (e pe 10/pade 3.39 sy cpllis pay il 2y Sl daeS el ae (s yal)cs ol
e CS ol el Hallcala ()5 ae 10/p3ke 1.65 50.40 a 45 e 50l 48
) sl (5 el 3 Ul 5355 5550 5 5mS sl o () Gy s (5 3ma5 ¢ 150
Ol Gl Badeie By s 3 o U g il Lge sane Tl DA (4 Lgie Aaslill il
A B)Aladll Balall el b age s Led 0550 (BA) sl alaiie e (il 580 53l
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Summary



The present experiment aimed to study the effect of seeds weight,
(BA) concentrations and fertilizer kind and their interactions on vegetative
growth characters, shoot content of nutritional elements and protein and
quantitative estimation for active principle(Trigonelline alkaloid) of
fenugreek(Trigonella foenum- graecum L.) local cultivar. Seeds were
graded into three weights according to the weight of 100 seeds per each
weight(large seed, medium seed, and small seed) in average weight of
3.088 , 3.019 and 3.007 g, respectively. The (BA) was used at three
concentrations(0.0, 40 and 80) mg/L from growth regulator(Benzyl Adenin
BA), and three levels of fertilizers(no fertilizer, compound fertilizer NPK
and biofertilizer(Agrispoon)).

The experiment was carried out from 1/11/2007 and kept on
15/2/2008, the (BA), compound fertilizers and biofertilizers were sprayed
on shoot at 10/11/2007 in addition to control treatment (sprayed with
distilled water only). The active principle(Trigonelline alkaloid) was
estimated in fenugreek seeds by using High Performance Liquid
Chromatograph(HPLC). The treatment were applied in Split- spilt plots in
Randomized Complete Blocks Design in three replications which were
randomly arranged in experimental blocks. Then, the averages were
compared by least significant differences LSD at(5%) probability when the
treatments were significant effect only.

The vegetative growth parameters included: plant height, stem
diameter, stem branches, leaf area, leaves number, total chlorophyll, shoot
and root dry weight percents, root length, root branches, active root nodules
number, also shoot contents of nitrogen, protein, phosphorus and
potassium.

The active principle (Trigonelline alkaloid) was estimated in
fenugreek seeds to find the effect of principal factors on Trigonelline

seeds productivity.



Results revealed:

1.

Using large weight seeds caused significant increase in plant
height, stem diameter ,stem branches, leaves number, root
dry weight, total chlorophyll, root length, root branches,
active root nodules number, shoot phosphorus and potassium
percent, while using small weight seeds resulted in a
significant increase in leaf area, shoot dry weight percent and
shoot nitrogen and protein percent.

The control treatment(0.0 mg/L (BA)) recorded significant
supremacy in stem diameter, leaves number root length, root
branches, active nodules number and shoot protien, and
potassium percent,while (BA)(40 mg/L conc.) caused
significant increase in plant height, stem branches, leaf area,
shoot dry weight, total chlorophyll, and shoot nitrogen and

percent .

Using biofertilizer (Agrispoon) was more effective than
compound fertilizer(NPK) caused significant increase in all
vegetative criteria, also in shoot nutritional content, while the
use of compounded ferlilizer was more effective than control
treatment(no fertilizer) in all criteria.

The interactions among seed weight, (BA) concentrations
and fertilizer kind had a pronounced significant effect in
most vegetative growth criteria and shoot nutritional
elements content, especially the treatment that was
composed of large seed weight with 0.0 mg/L (BA) and
biofertilizer which significally caused increase in plant hight,
stem diameter, stem branches, leaf area, leaves number, all

shoot nutritional elements content, while the treatment that



composed small seed weight and 40 mg/L (BA) with
biofertilizer caused significant effect in shoot dry weight,
whereas the treatment that composed of large weight with 80
mg/L (BA) and biofertilizer significantly effected on root dry
weight and total chlorophyll.

5. Small seeds was significally effected in nitrogen and protein
percentage,while large and medium weight were significally
increase in shoot phosphorus and potassium.

6. The control treatment of(BA) was significally increase in
protein,potassium and phosphorus,while the con. 40 mg/L
(BA) increase nitrogen percentage in shoot.

7. The interactions among seed weight, (BA) concentrations
and fertilizer kind had a pronounced significant effect in
shoot nutritional percentage especially the treatment that
composed from large seeds, (0.0 mg/L (BA) and biofertilizer
that significall affected in nitrogen,phosphorus,potassium
and protein.

8. The treatment that composed from large seeds, (40 mg/L
(BA) and biofertilizer was recorded significant supremacy in

seeds content from active principle (Trigonelline alkaloid).

Ministry of Higher Education and Scientific Research
University of Al_Qadisiya
College of Sciences
Biology Department



Effect of Seed weight, BA Growth
Regulator and Fertilizer Kind on Growth
Characters of fenugreek(Trigonella
foenum- graecum L..)
and Active Principle Productivity

A Thesis
Submitted to the Council of the College of Sciences /University
of Al_Qadisiya in Partial Fulfillment of the Requirement for the
degree of Master in Biology(Botany)

By
Faiz Irees Abdul- Raouf

May/2009 1430



