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Kingdom: Plantae
Sub kingdom: Trachobionta
Super division: Spermatophyta

Division: Magnoliphyta
Class: Magnolopsida

Sub class: Rosidae

Order: Fabales
Family: Fabaceae

Sub family: Papilionoideae
Genus: Trigonella L.

Species: foenum — graecum
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¥ malall s e adiad Y JAA G (s a0 ¢l e 5 X5 Laa calaal A )

HPLC o g 4lll) il sSNISH o 6l g oSl papdddll -16-2
Llee S Alladl) W) g (i3 dlee 5 Cilaliiual g g sl V) LSl &y soall Aylladll CLEIS o
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acetonitrile: water ¢ o 5Sid yaia )l g (Column C18 — ODS 25¢m * 4.6 mm ) dasd 2 saxy
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(HPLC)#1Y) (il Jilud) L) S o5 ga 9 8 4SS a)adindy

By e dalall s QS g il it & (Trigonelline gDiosgening) <bS jall Joad o

-0y GagHlall cad 6 (2011) oAl Shailajan oS3k

HPLC : kgl g si
Shimadzu 10 AV- LC : Jsagall g &S pdi*
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e 355 ada e 5 yiag Sl 3 iy all jhaid g gel
Mobile phase daial ghll*

<= water: methanol(aa> :a>a) 5:95 4wy sl e methanol z e skl 138 jcasi o
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= 5 (Least Significant DifferenceLSD) (s sixa (38 J8) JLid) (38 5 s giall 5 & 5 Genstat
{(1990¢28 55 oS 8Ll ) 0.05 Jlial (s 5o
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3 2 1 0 (A
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46.37 00.00 30.50 65.00 100 10
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0.78 1.80 L.S.D(0.05)
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Aolal) il 4 i) o 801 230 Jana b Lag JANAIl g NAA 3 BA 5815 85 -3- 4

Alae (8 Lagin Jalaill 5 NAA S BA ) (e ddlisadl 380 580 580 & G o Al Gliall gl
Allachy I il aale 2 58 5l Lisia BA ) (358 (5 ) Jsaall (e 4ilaadle o3 (5l 5 (5 padl) Cacliail)
@A 1 il aale 3 I 3l saly 5 Alaia¥) Cli o3 - 3l e Ja g8 8,65 @l gAY el Jars e
LS Toe g 82,19 &b o 4 el dlalas die Jane B OIS s 3 Joe 3 g 85,57 &l Jama (33
&4 749 & Jaa et ae) M) Lgiaa il aale 0.2 35S 5l e NAA ) 5 o8 4813 Jgaall L3
Jalall LA Al Ll - Sl e e 32,96 @l Jare J8) idae ) (31 45 jliall Alabaay 45 jlae I Sl 6 3a
BA ) (e " ilaale 2 58 il ae) 3 Lgamamy (e Ly sine 4 Cadlia) 33 NAA 5 BA I S5 o
Lain I3l 6 a8 08 12.00 &b g 8 2aad Jane el NAA o I ilaake 0.2 5853 ae Jalailly
LS e oa g 82,10 Caly g AV 2l Al J8) saill iladaie (o  JAY Jass ) 38

o gl Aag i a4 puadl) £ 3Y) 330 Jra B Lagd JANAE g NAA s BA 3sS1 5 8l (5 ) Josa
MS gl e ds) 3

Joxdll 355 NAA( L aale) 355 BA
0.4 0.2 0.1 0.0 S
2.19 2.22 2.30 2.15 2.10 0.0
446 450 6.67 3.67 3.00 1.0
8.65 10.00 12.00 8.28 433 2.0
5.57 6.50 9.00 436 2.40 3.0
0.69 1.38 L.S.D(0.05)
5.81 7.49 461 2.96 Joxdll
0.69 L.S.D(0.05)
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4 padl) g 3 2 Jaa B NAA 5 BA O Ja1) (7) J8é

Aolal) il 4 i) o 891 Jsh Jara (g Lagd JAIH s NAA 5 BA iS5 50 44

A 58155 80 5 dalal) Gl 4y puadll g V) e Jaza (8 451 330 ) dlia (6) Jsaal)

i sl e an 4.00 53.22 &l Jame calae) il i3l s sl ddlcadl) T 5l azle 2 1] (e BA

4 )liall Alalas cilae ) Laiy cans 1,97 3y Jame (ool oA il aale 3 I BAJ 58 53520 5 dlaiul) Cull
o 2.43 il Jana

Alales il (i (58 ¢ 3,92 Janall & 31y gina 00316 0.4 58 53 (3585 28 NAA 55158 s g
Jare o) o) 1aadd NAA I 5 BA D 3815 G Jalall 53 2ailly Ll s 1,48 by Jane J81 452
0ol leale 0.4 e BA Y ol 5l aale 2 58 55 (5 simg (53l MS (Sl lass gl e del 5 xie (33a3
die Joas g 3V Jshal Jare J8 Ll ecDlalaall 485 e U sine (3588 5315 ans 6,05 &l Cum NAA

e 1,14 & 53 Al Sl Jas )
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o) Aoy ) day () Ay padl) £ BN ok Jana (B Lagiy JaNaill g NAA g BA 1 86 (6) Jga
MS A3 b gll e ds) 30 e

Jaxdl 355 NAA(T A k) 355 BA
0.4 0.2 0.1 0.0 ("5
2.43 3.15 2.85 2.61 1.14 0.0
3.22 4.18 4.10 3.11 1.50 1.0
4.00 6.05 4.25 3.75 1.95 2.0
1.97 2.30 2.08 2.17 1.33 3.0
0.62 0.12 L.S.D(0.05)
3.92 3.32 2.91 1.48 Jaxdl
0.62 L.S.D(0.05)
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ddal) il (3),9¥) a3 Jara A Lagdn JANN 9 NAA I 5 BA ) il -5-4

DS OOlalae paen (e Ligina 15T aale 2 5858 vie BA G5 (7) Jsaall @l a8

& sl s dlaall Alalaa & (3) ) 9¥) 22 Jara J8) il g 1RG0 A8 ) 526,33 4 Jamall 3y 535 (5 AY)

Jaa o) G8at 8 Lsiaa I il aale 0.2 S5 aie NAA B8 mliill & el LS 155 38 )5 2,67

Lol 145548 55 10,17 L e B s 23e Jara aly (A1) 45 jlall dlalaay 45 jial-405 38 55 21.50 &L

sie Usina BA 2 35 Jgaal) zl5 (3 add NAA I 5 BA I 5815 o Jalsll i duall

34.33 & Jame o) Gad G T il aale 0.2 58510 xie NAA J e dalaillys I il aaled 58 5l
IG5 5 2 &l Jee cabae ) L) A i) Aliles g & o i 2

A58 O ol Ay i ary (31 g¥Iase Jana (B Lagd JA0ATN s NAA ) s BA ) sl (7 ) dsaa

MS bl e
Jaxdl 355 NAA( L) 355 BA
0.4 0.2 0.1 0.0 (F9e5
2.67 2.67 3.33 2.67 2 0.0
18.33 23.33 25 18 7 1.0
26.33 27.67 34.33 22.67 20.67 2.0
17.25 11 3.0
19 23.33 15.67
2.39 4.78 L.S.D(0.05)
18.17 21.50 14.75 10.17 Jaxdl
2.39 L.S.D(0.05)
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YA e i Ll i L ld L gia 4 i yall il il Ll (2013 ¢y 50— 5 Gpaall
el O sl JM AN A apiids WV J Al A el Al el Gl pla ) c i 5l
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o) Lgithe b COklaall paea e Lisine BA ) eI il aale 2 58 il Alalae 28 o83 3 4y juad) g (33
35Sl A5l Alalaay 4 5lie il Jed s aale 1.22 54.03 @l Glally gkl (550 Jane
Ol X ¢ Mgl el el axle 2,62 5 1.91 &b skl sl ¥l Jil s ) - 3l sl
bl 050 Jana e NAA I (e ddiad) 580 580 i LS il e aale 0.57 50.07 @b il
i 03le 095 53.64 @l Jame ol Gaiad 81 il aale 0.2 S il (55 Cua 2y il p U Gilall
il pile 0.35 51.79 &l Jonse cia il 5 4 jlaal dlabaa die el JB cilaas a8 i) e
il pale 2 3 il Alelaa i a3 NAA s BA I 381 58 G Jalail) cidlabad duwailly Lol ) sil) e
sl g gkl o sl Jane et Lillae by NAA ) e 1 il ke 0.2 S il ae 31 BA ) e !
o SN MS 313 Jaws ol die JR0l) Y aee i il Lt ¢ I i) e b il aale 1.88 5 5.46
CulS el 228 ) () lld (5 Jry g ¢ gl et il a21e 0.01 50.30 il (Al saill Cilalaia
@bl 05l o (Sl L Apal) ALl 30l 3 () o) Lae (B 5¥) 2ae 5 g 81 23 Jaxa (8 < 5i5 8
05 G Glally okl sl sl & ey caeliaill Bah ) (A ol agxy B ALSD a3g] Ciladlg
ac ) sad 8oyl 213 1agr s S sV e o2 ga s Alla 8 Lages W g LAY ALl 8 agall (puilS gl
(i sll g oalia sal) Laa Laad ga g die 5l 313 3 (5l amS Y] geodsa g Jla 3 e 5y el g i A ey
& (2019 <Muslim s Almukhtar) 5 (2010 ¢eaall) 4l Joa gla ao 345 i 38 ) (1988

.Catharanthus rouses ¢! (e <l 4 padll & gl Calall 5 5 yhall )5l Gl
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Cra ol A ) day (5l 06 Jana A Lagd JaNail) g NAA D 9 BA ) U (8 ) Josa
MS bugll e de) 3

OS5 NAA(T AL aale) S5 BA

Jaxal 0.4 0.2 0.1 0.0 ("
1.19 1.46 1.84 1.16 0.30 0.0
3.03 3.16 3.63 3.18 2.16 1.0
4.03 3.65 5.46 4.10 2.91 2.0
2.62 2.67 3.63 2.40 1.80 3.0

0.13 0.26 L.S.D(0.05)

2.73 3.64 2.71 1.79 Jaxdl
0.13 L.S.D(0.05)
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481,50 (e gl Ay ) amy ilad) (3380 Jama (B Lagn JANAE) 9 NAA D s BA 1 8l (9 ) dsaa

MS bl o

355 NAA( AL aake) >S5 BA

Jaxdl) 0.4 0.2 0.1 0.0 ("5
0.07 0.09 0.15 0.02 0.01 0.0
0.72 0.63 0.89 0.77 0.60 1.0
1.22 0.88 1.88 1.48 0.65 2.0
0.57 0.72 0.88 0.54 0.14 3.0

0.04 0.08 L.S.D(0.05)

0.58 0.95 0.71 0.35 Jaxdll
0.04 L.S.D(0.05)

oy Ay padl) £ BN 230 Jira o Lagn JAIAE g (UV) daaeadinl) (368 dad¥) g ol g ) il 74
MS gl e Ao 30 (s gl Aoy

e dnadil) (568 AadY) 5 ()l g i) (e ddlide S0 5 ALl il ddaadle 4 Caw o Al Gliall sas)
i) axe Al L3431 (10 ) Jsandl e daaDly 3l g ¢ g 5 (a¥) L) sty 5 puadl) Cacliaill dilae
asils) s 8 o<1y lcilig 53 10.33 il g a1 aaad Jane il (3is 38 31300 Jaws sl 1) eV (el
ad) T sl A8liaall 50 5l 80l 3y Cae Ll 5 sailly Adai¥) ac | yull iy 5 Alainl) cian dalis 35S0 iy
oo Lisinae caling o1 (gl el e 53 34,05 &l Jona o) Gadat 3 1 3l aalaD () 5SSl (3585 88 5 ¢MS
2 gl s Ll i) (308 40 (S LaSe Pl g 5833 44 gl Jare B8 (o2 il aale 15 S A
Calae ) (Al 45 )laal Alalre qe &5l g 832,69 & Jara o) 20 Aadal) i S ¢ 8V 220 Jane
685 288 D) (§ 8 AxSDI 5 (U g ) 81 55 JANl 00 (e Lol ¢ Tl g 818,33 il Jaee B
Alelas Jaa ol (a8 Tliig 53 38.00 &l dame o) Giind 3 20 A3l wie i a3leD 0 38 il Alelas

S Alata) ol 45 )ladl)
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MS Bl o A 50 o poad

day i 2y £ 31 20 Jara B Lagdn JAIAIN 9 (UV) daaaadid) (368 dalY) g ol gy i) 50 (10) Jgaa

(78 ) ol sl 58 5 TR
iy
Jad 20 15 10 5 0 P
1833 |28.67 |27.00 |2000 | 1500 | 1.00 0
2806 |3550 |3546 |2875 | 28.60 |12.00 10
3269 |38.00 |37.86 |34.13 | 3550 |18.00 20
1.04 2.12 L.S.D(0.05)
3405 3344 2762 | 2636 |10.33 Jaxdl
1.10 L.S.D(0.05)

g &y padl) £ BN Jgh Jira o Lagdn Ja1al) g (UV) dadll) (363 Aa¥) 9 ()8 g8 1) 50584
MS gl o Ao 3l e gl day i

G 3 g Y1 Jsha Jana 8 i 5l 315 (e A gine CEDER) g g (I (11) s gilis

2.85 &b Jore i 4 liall Alalase s cpn (B a 5,05 @l Jare ol s (8 1 il aale 20 58

g U sk Jane ol el 320 4881 xie Tonodi) 358 And¥) 3585 ) Ansd J poall il peli s an

oo Nl e ae2.44 5445 & 3 & lad) dldae s 10 488l (e b sine 358 53 an 5,01 &

s i il aile 2058 5L eaall 3N Jans gl o) ansds Jgaal) il o jLal i D Jalal) La

43 8a ans 6.70 &b g Y Jsh Jane (A (g sime 5l QIS 20 488 die dpmidiall (358 Ax 2B (ym padll
S sl (g Jan ol S 2 lEal) Alalaay
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Aay 5l 3 £ AV sk Jama (B Laglyy JAIaTl g (UV) duaaadinl) (368 dadN) g G gh il 80 (11) e

MShasll e Ao 1,50 Ga gibu
(1l pade) (a5t il 3 58 daia 3 534l
iy
Jaeal 20 15 10 5 0 AUV
2.44 2.75 2.40 2.40 2.66 2.00 0
4.45 5.71 5.34 5.80 2.64 2.80 10
5.01 6.70 5.66 5.25 3.70 3.75 20
0.30 0.78 L.S.D(0.05)
5.05 4.46 4.48 3.00 2.85 Jaxdll
0.47 L.S.D(0.05)

Aoy )y 31 9Y) 2ae Jana e Lag JAIA) 5 (UV) doadial) (568 Al g ol g i) 50 294
MS bl e del )3 (b

Jiaill dlee 53l 5 o (ga5 31 sY) 2328l 5 () 4 udail) Al 5l Jal sall 5l (31,5591 230 3005 5258
SS1 55 Om Ay sina (B3 8 2sa 5 (12) Jisaadl gl iy 388 gail) e Tlag) Sl (ulSas) 5 L 535 (5 59 )<
et Walae s L gine 1l aile 20 58 il Alalae 55 3) 31 5¥1 30 Jae Ay Lol 3 (i 53
Leili s 1 il 43 ,557.93 caaly 1 il aale 15 58 il Alebas Lili Lol 43 5550.26 &l 3)ys) 222 Jaes
37.97 il il aale 5 S 5l Alalaa i (pag Il | 485541.74 sl il asle 10 S i dlalas
Of 2 QIS 1l 48 5325,87 <ol 1 & il Alelaa die (31550 aae JB) S cpa 0 1 il 48
Sl e Jara leb 4883 20 saall culacf 3 doacdiall (358 An 50 a jaill daas L sine < ilE M8 Aaall o2a
g yimall S ) a1 s, 355 38,07 s Aldlaall e il o Ll - il 35,550.26 &y
(e 4383 20 el 5 1 i axke 20 S ie Jana el il 3) diall sda 3 dalall il e collaall

bl 48,5 12.00 & Jaee J81 4 i) dlalae ilae ] o (A1 s 4855 75,00 Caad Ax2Y)
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day i a3 99 23e Jara (B Lagd JA1AH 5 (UV) Apadial) (360 Al g b g 2 8 (12) Jsaa
MS bl Je Aol )3 ¢ abad

(78 ) ol sl 58 5 Lol 5ol
iy
e 20 15 10 5 0 P
3807 |5001 |55.06 |40.18 | 33.10 |12.00 0
4778 | 6500 |5825 |4505 | 40.11 |30.50 10
5026 | 7500 |6050 |40.00 | 40.70 |35.13 20
0.16 0.36 L.S.D(0.05)
6333 |57.93 |41.74 | 3797 |2587 Jaedl
0.18 L.S.D(0.05)

Giladl g (sl ¢33l Jina b Lagrias RIS 5 (UV/) dopmadil) (358 A g ol 1,5 -10-4
o pakl el

Ailaall b g i 53S0 i L sina i 8 (5 pmdll g ganall (g ydall )5l o (I (13) Jsaad) (B ilial) s
b 055 el T 380 1 Cidllae e Usina 17 5 aale 20 58 il Al i 55 3 ¢ 04 Lo
axle (2.28 ¢2.52 ¢3.08 ) il 3 - i adle (5 ¢10 ¢15) Sl o alaa Lili - s aile 3.2 &Ly
aal i€y il il 0.65 @ b ) AR Aldlae Gl s B il leal,
2.64 i s b ) le) 488 20 sl Culac | 3 Adall 238 b (5 sine il Apndill (558 AaSDU (2 el
Caail s 1l aale 1,98 b sk 05 5 ilans 5 Al e il e Ll 1 s sl
Allae a3 ¢ A JR030 e o Aundial (35 AxdY) 5 b s 1 S i A saall )
Lain I il aale 3,40 @b s ob 05 et AndB (el (e 20 488 ie 5 I il aale 20 S )

A Al diel il aale 0.22 S ddall oda il
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lill 558 G yha (e dbaa sl il sai s o a5 A SV aal (e 435S 8 alall o0 dpaal (e
oyt o il (sae e Uy sy aaind 3 5 il Al 3 3 g S il o) 53 o) 53 31380 Jiail) e
005V Adaa (8 (8 s Al 580 1 A gima il 2 ga 5 (14) Joaad) gl (it 4 sl Jalsally sail) 4
Alelas die Cala ()35 il ge A lae T il adle 1,54 35S 5l Alebes il 3) (g pundll ¢ sanall Cilall
238 3L 5 (B (5 stal) V1 Bamdill (38 At (a yal il sinal (IS5 1 il il 0,04 il 455l
531 0 5lhall Alelae il Laiy Tl aide 1,16 &y ol (935 e 3882 20 e Al Cilaas 3) Aduall
vie gl -l aal() Jadaill dlalae cdgiiy | clall Galall o) o) el @l aale 0,97 sl Aad
00 JB) ae A jlia I il pale 1,58 gy cilaill il 55 e Lgilac Ly daandial] (3 58 2aiY) (40 20 884

Ll aile 0,01 iy ) &5 il dldlas e Cils

£ saxall g skl 0381 Jira A g JANAN 5 (UV) danadial) (38 Al g o gi Al 56 (13) g
_MSM}S\&G&Q\JJS‘ C}A&,\M\z\&)‘)\ 2y (g padll

(AL s T 5 5o
iy
s 20 15 10 5 0 v
198 | 300 | 3.00 | 2.18 150 | 0.22 0
244 | 325 | 310 | 250 250 | 085 10
264 | 340 | 315 | 2.90 285 | 0.90 20
0.06 0.15 L.S.D(0.05)
321 | 308 | 2.52 228 | 065 Jaadl
0.09 L.S.D(0.05)
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£ saxall Giladl )3 g1l Jara (& Lagl JAISII g (UV) doamadinl) (368 AV g o8 g a1 il (14) Jgas
MS B sl o Aol )31 e alad day )i 22y (g padd)

(78 ) ol sl 58 5 Lol 5ol
iy
Jad 20 15 10 5 0 P
097 | 150 | 150 | 1.00 085 | 0.01 0
113 | 155 | 152 | 1.28 128 | 0.05 10
116 | 1.58 | 1.52 | 1.33 130 | 0.08 20
0.16 0.36 L.S.D(0.05)
154 | 151 | 1.20 114 | 0.04 Jaxdd
0.18 L.S.D(0.05)

£ sanall (g 5151 35 Jia (B Lagias SR 5 (UV) Aol 3 58 And) 5 (s 5015505 -11-4
4l

s 38 55 Jaea (b 0labaall s A gine 358 25as I (15) Jsaall (b Aajaall bl s
b Jama e Gaias 8 1 il aale 20 Sl (3585 31 (MS (2133l Jass sl Adliaall (18 g5 i) 580 53300 30
oe.pile (1,86 2,62 ¢3.61) @b Jama cisia il 1 il aala (5610 ¢15) uSIll o306 o5 1at a2le 3,72
@ sine L UV 4nl¥ QS LSl ke 1.59 &l Jaee 81 45 jlaall Alalas i s 3 Vsl e !
) Alalae Lgili w512 aala 3,16 il Jaxe (et 20 48800 UV dlalae cidae ) 3 Jib 5 5ISI 58 5 Jana B
ol axde 2.22 iy Jame JB) a5 45 il Alelae die (S Ll 5 1o a2la 2,66 il )5 3385 10
e a2 UV dndl (e 20 4883 vie (a5 i1l sale D0 Sl (35 288 JRIN 36 G Ll !
lrag aile 1.27 @y Jane 81 calae ) ) 46 el Alebas ga 4l g aile 4.2 by Jone

48



ot (Lad pida) Jad g slsll 38 53 Jama B (UV) Aol (568 Aaii¥) g o)l gy 5il) 8 (15) Jgan
MS by Ao As 1 )3l G gy (5 padl) £ ganall

(78 ) ol sl 58 5 Lol 5ol
ax iy
e 20 15 10 5 0 P
222 | 316 | 325 | 2.03 140 | 1.27 0
266 | 380 | 345 | 230 | 210 | 1.65 10
316 | 421 | 413 | 355 208 | 1.85 20
0.01 0.05 L.S.D(0.05)
372 | 361 | 2.62 1.86 | 159 Jandl
0.03 L.S.D(0.05)

g g SIS 5 Jna A Lagdn JAIAEN 5 (UV) i) (398 AN g o)l gy i) il -12-4
,LfJA'aﬂ$ &JA.LA.“

ol & genall 85l e o S 580 5 Jae & UV drdl s Glasiy il 38155 L6 e Wl
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Abstract

The study was carried out in the plant tissue culture laboratories of the Department of

Horticulture and Landscape Engineering / College of Agriculture - University of Karbala

for the period from May 2021 until June 2022, with the aim of studying the effect of

physical and chemical stimuli on the production of Trigonella and Diosgenine from

Trigonella foenum-graecum L. In vitro. The results of the study can be summarized as

follows:-

1-

2-

The best treatment for sterilization of fenugreek seeds was using 2% sodium
hypochlorite NaOCI for 15 minutes.

The nodes as a explants used in the stimulation stage gave the highest response of
80% at the concentration of 2 mg.L™* BA, while the shoot tips did not give any
significant response.

- The medium prepared with BA at a concentration of 2 mg.I"* was the best in
increasing the number of branches, their length, the number of leaves, and the fresh
and dry weight of the vegetative group, reaching (8.65 branches. Plant part-1, 4.00
cm, 26.33 leaves. Plant-1, 4.03 mg, 1.22 mg) respectively.

The concentration of 0.2 mg.I"X NAA achieved the highest average of the number
of branches and leaves and the fresh and dry weight of the vegetative total
amounted to (7.49 branches.plant®, 21.50 leaves.plant?®, 3.64 and 0.95 mg)
respectively, while the concentration achieved 0.4 mg.l * The highest average
length of branches was 3.92 cm.

The treatment of vegetative growths with the amino acid tryptophan led to a higher
concentration of 20 mg.I* of it in achieving the highest rate of trampled
characteristics, which included the number and length of vegetative branches, the
number of leaves, the fresh and dry weight of the vegetative group, as well as the

average concentration of chlorophyll and carbohydrates, which amounted to (34.05



branches., 5.05 cm, 63.33 mg. leaf?, 3.21 and 1.54 mg, 3.72 and 4.25 mg. ¢g?)
respectively. While the UV irradiation treatment at minute 20 achieved the highest
rate for the same traits, which amounted to (32.64 branches. Plant?, 5.01 cm, 50.26
leaves.plant?, 2.64 and 1.16 mg, 3.16 and 3.90 mg.gm™) respectively.

6- When vegetative growths were treated with different concentrations of tryptophan,
the concentration of 15 mg.L-1 achieved the highest average concentration of
Trigonelline and Diosgenine compounds, which reached (277.23 and 212.73) pg.g’
! respectively. While the irradiation treatment at minute 20 gave the highest rate of
the same compounds (286.45 and 210.60) pg.g, respectively.

7- The shoot tip significantly outperformed the leaves in achieving a response rate of
100% in all combinations of 2,4-D with BA, while the leaf achieved a response
rate of 30% at the 1 mg.I"t 2,4-D concentration and overlapping with all BA
concentrations.

8- The concentration of 2 mg.I"t 2,4-D achieved the highest average fresh and dry
weight of the induced callus from the growing top, which amounted to (172.75 and
15.31) mg, respectively, while concentration 0.2 mg.I"t BA achieved the highest
weight rate for the same traits that reached (141.60 and 12.22) mg, respectively.

9- When the callus induced from the growing top was treated with different
concentrations of tryptophan, the concentration of 15 mg.I* achieved the highest
average of the fresh and dry weight of the callus reached (299.49 and 27.23) mg,
respectively, and the irradiation treatment at minute 20 achieved the highest rate
for the same characteristics amounted to (265.14 and 24.08) mg, respectively.

10- The concentration of 20 mg.l?t of tryptophan gave the highest concentration of
Trigonelline compound which was 239.89 pg. g, while the highest concentration of
Diosgenine compound was in the prepared medium with a concentration of 15 mg.I*

of tryptophan which was 190.34 pg. g™.



11- Regarding the effect of UV rays on the rate of concentration of metabolic
compounds in the callus of the fenugreek plant, the 20th minute excelled in giving
the highest average concentration of Trigonelline and Diosgenine, which reached
(248.06 and 192.21) pg. g respectively.
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