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80 8 10 0.2
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0 0 10 0.4
0 0 10 0
0 0 10 0.1 2
0 0 10 0.2
0 0 10 0.4
50 5 10 0
60 6 10 0.1 3
60 6 10 0.2
80 8 10 0.4
0 0 10 0
0 0 10 0.1 4
0 0 10 0.2
0 0 10 0.4
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Apalill 4B (o iniwal) pila gkl (38l A BA 2,4-D 3815 ,i6-4-4

Lo sl ) Adliaall 5 380 5 2,4-D ) ddlal die 4y gie §508 35a s ) (4) sl @2l o
OSSN de 2.4- DY GaE Y eciall il L) aadll e QS GESELY ded) 32
Lgme clial 3 (ale3.32) &b oS ooh oy el Ghely( Tl mle 2 )
caly Tl ale 45 3)GN omSHY) S5 sl ALY GBS cOlball A4 e
Adainl o) daad Al Al Akl ae Al Il Jle(aile].5452.27)
lad) BA I 5158 Gl Gl gkl o550 (G A gina (358 2eas () Ands Jgaadl il i
o0y Gl GEst G Lgwme( Tl aale 02585 GsE a8 ) Lawsl
pile 2,00 )&l 035 ket @ (T aale 0.1 )5S G L Calig o) G315 (pale 2.06 )
OmS Y 3:S) 55 ol Jalall il e W) (ke 1.66) i 00 B ciiia ) A3 jlaal) Alabeay 45 5L
pile 0.4) 585 sie 2,4-D o " pide 2 )5S Gia 288 QIS gkl o8l (b oS sl
Aaliaal 381 die 5 e oA A5l Alaae (3885 o) (s H( pile 3.85 )il 05 el BA(TA
S Al (g) S sl (e
6 223 Apalil) Al (o Conianal) pila (ullSl g shal) G550 2 BA 92,4-D ) 3815 58l (4) Jgaad

MS (A3 Ja gll Ao ds) 30 (e bl

Jandl (7oA pale) BA S5 2,4-D >S5
0.4 0.2 0.1 0.0 (" aale)
0 0 0 0 0 0
2.40 2.75 2.66 2.50 1.70 1
3.32 3.85 3.80 3.40 2.35 2
2.27 1.88 2.55 2.48 2.18 3
1.54 1.20 1.32 1.65 2.10 4
0.04 0.11 L.S.Doos
1.93 2.06 2.00 1.66 Jasdll
0.06 L.S.Do.os
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Aall) Aal) (pa Ciaiaal) prle ullsll Cilad) 0380 (2 BA 52,4-D 815 4654

2,4-D 1 3815 by Gl Gilall o5l (A Ay sine (B8 255 ) (5) Jsaal) # (a
Gl Gl 05 el aels(Ml aale 2) 58Sl die 2.4- D ) G Y ¢l ol diladl
45 3)N S sY S5 a3y Alaiu¥) il 5 o lebaal) Ay e L yine Calial GAI( aile 1.24) b
@) Jand ol ) &) Alebaey Ajlae Il e ((aale 014 5 0.55 ) sl (T sk
GOl LSl Glall ool B Lsiee @508 sy ) 4t dsaall BB st
Giad A Lgma( T aale 0.2)5S ) G a8 S sl ddladl BA Q) 3815
(e 0.25) & ol B s ) A jad) dllea &jl(arle 0.72)al 0D e
Gl Gl ol 8 calSealal SV 5SS gale dalall LEE e W
& 055 ol BA Oe (T ke 0.4)58 ) v 24-Doe (A ke 2)5S 50 Gis
) ClilS sl (e ddlidall 580 i) vie S O D jlaal) dlalae (3ia3 ol (ps 8 (a2l 1.58)
S8 A

6 2 Apalill 4al) (o Cniinal) pile GullSl Gilal) 0560 2 BA 92,4-D ) 33815 Ll (5) Jgaad
MS (A3 Ja gll Ao ds) 30 (e bl

Jandl (7oA pale) BA S5 2,4-D >S5
0.4 0.2 0.1 0.0 (" pale)
0 0 0 0 0 0
0.83 1.20 1.08 0.87 0.17 1
1.24 1.58 1.51 1.42 0.46 2
0.55 0.20 0.92 0.74 0.35 3
0.14 0.03 0.09 0.16 0.27 4
0.03 0.10 L.S.Doos
0.60 0.72 0.64 0.25 Jasdll
0.06 L.S.Do.os
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281 al) (e Coniaal pile (ullsll g k) ¢y 391 (A BA 92,4-D 85 il -6-4

Lol () AGlRa o S0 i 2,4-D ) ddlial ie dygine (358 25 A (6) sl il cpd
SSO die 24- DY G Y ccuall i aely e oSN Gl adl 3
dia 5 AY) S et ol in (A (pale 1.30)ls QSU 55k 055 el els (M aake 3)
AL (Sl (s A Asine B8 deay () 4ty Jgaadl il 5l LaScdaladinl (5) A0 )laall dlalra
O3 o) Gaiad B Lsina (1Al aale 0.4 )OSl G a8 Sl asll ddlad) BA I S0 5
43 ) Adaay 43 laa( p2le0.30) s (7 pale 0.2) S e Lt Cilitg ol 51 5 (pale0).35) &
GOl o S sl (S 58155 e Jalail) il e el (pade 0.13) e () JB) ciéa
)00 o) BA 0o (70 aie 0.4) S5l ie 2,4-Digse (M arde 3) 58 53 s a8 GaISH (gl
o Il A el Alebras( 1 pale 2 5 1) S die 2,4-D ) sy ol G (B (pade 1.75 &L
SN A ) BA D) 3S) 55 gaen

6 2 a1l (e Caalial) ullSH adle 5kl ¢ sl B BA 52,4-D 1 3815 5l (6) Jgaad
MS A3l gl Ao del 3 e abad

Jaxdll (" aale) BA S 2,4-D 3S 5
0.4 0.2 0.1 0.0 (" pale)
0 0 0 0 0 0
0 0 0 0 0 1
0 0 0 0 0 2
1.30 1.75 1.53 1.30 0.65 3
0 0 0 0 0 4
0.05 0.11 L.S.Do.os
0.35 0.30 0.26 0.13 Jandll
0.05 L.S.Do.os
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281 al) (o Coalanal) pala Gl cilad) (1380 (2 BA 9 2,4-D 3815 sl -7-4

G5 et ATl aale 3) 3 vie 2 4-D A g sine Lils Gllia (7) Jsaall il s
o Ll el (o) 5l Alalaey s AV SIS Ay 38a3 o] s B pale 0.23) &y LU Gl
& s el iai G Lsina( Tl aale 0.4) Sl G828 Leild dball 8 BA Q) ) Ll
Al Alebeay 4 )ie p2la(0.05) &b (M pale 0.2) 585 G Lsine Ciliag ol 31 2210.08)
OOl o S sl GauS W) 380 5 Gl Jalaill il e el (ke 0.02 )il s B s
05 sle) BA oo(T 0 pale 0.4) 35S 50 vie 2, 4-Disa( A prle 3 ) S 5 sia 28 ST alal
Jadallys 4 Jadl Aldbaa s pale 452 5 1) 58150 vie 2,4-D I Giss ol s A p2le 0.40) &L
LSS Alaiud ) BA D) 38 5 maes g

6 2 Al (e Gaalinal) aide (S Gilad) ¢ 580 A BA 52,4-D 1 3815 G (7) Jgaad
MS A3 Ja gll Ao ds) 50 (e bl

Janal (" aale) BA S5 2,4-D S
0.4 0.2 0.1 0.0 (" pale)
0 0 0 0
0 0 0 1
0 0 2
0.23 0.40 0.25 0.18 0.09 3
0 0 0 0 4
0.06 0.11 L.S.Do.0s
0.08 0.05 0.04 0.02 Janal
0.06 L.S.Doos
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Gom By Gl ity JeadVl e all o Al Adl ol (7-6-5-4-3-2)dshall (e el
A dmy 555 oL 058 (Al S V) (e e (s sime Gl Adals dpagi e LALDIA (S ) )
Lany) Ll ) jaiuly Gadlity a oW1 530S 53 8 13g] dparia jall Slaliall e alletil JMA e o 6<0 calal)
IS Cliati) b ae ) yall e L 5 Aaall Al Al e (St 138 5 Galil) Al e
e L Ol iy el Akl dadadll o Gelad e lall dadadll e (uS) Colasiin) dlas s
Jie cdagall 20U cillaall (any 8 5aL 30 e Slad «auS il anall 8 el Jie QKN Calasiiad
Alaad Laadl LIAD) 8 dapulial 5 dage S ppad Saad jaail) Als je (8 45 6ill (laal gl s (455 ) ol
o328 Jail 3205 DNA 55l (adall Caeliaty i pall Uiy Jia 20l Gldeal) Lead Giaat g calody)
gkl ¢ Aaadl Jass sl ¢ Aalall Aedadll il £ 50 Lgie dalse Bae o At ) 3 ) ey Ading da )
LA e ALS () 5S05 clgalutily g5 LA 03ed 45 poad) Cllladll 8 ailiie puad Al pall 028 il i)
oIS Eliaind s 5 3m Ly (2020 <05 0aTs Huda) dsbal) dadadll o) jal alase asd SIS
) 438 0 gai 3 j5 QeI (065 aady A 2/4-D saill ahaie Hea A5l dadadl) mlan e
Yoay GallSI asSE ) g8 DS Al (ol cQallSl) sais (nsSE B Aga a0 L A S 5Y)
saill claliie ALl of 3 dpuSe @l il ) o JiY) asdl e Sl sl o) JiaY1 S sl
Gl L gl e el ) am o slall il () o GallSD) ol ALY ) et Gis3 31380 Jau sl
ae Jalally Badll kel slai) daay HUaill 138 ¢ Al Sigesp i Ganls e 1508 06 Cau
Ayl Ll ) peiul e dlilaall ge Aggue @l 2y 0S8 S Jawll diladll saill cilaliia
.(2022¢ Ahmed ;2022 <53 sCavallaro)s siall
Z A Ao gyl Al ol 3aY) (e QIS Aal GliaiuY Ay g e ple JSA LS V) oY
O Y g Al LAY 5 il dadd e ety UOAD Daliadll Al 8,80 L g al) anal)
O s e Slad Sl ¢ 52l Cells Differentiated s slaidl LAY s 38 (5008 YL dldlaall
B ¢ 2009 ool sNeumann) sl dal o <3l WLdYL ¢ i s Dedifferentiation sl
Joa Aaali 5 S gl o) ) (GalS sl g okl 5l a3 ) <l il sda & Cadl 3 gay
a2 ddle) e Slmd LAY Hludil sty Ly Aldaall LAY 1) cildaall Cllaiind 8 aad BA o
G WS L Al o) gl Alls Jaad Ledie duald DLV Adee goadis ol ey s2l) i 550l
(20026 (Sosill g ela ) Alal Jal el 5395 i g ) s RNA ) el 52l 5 ) Ly
G Dl il el o Sl Galall g gkl ol (8 sl o) odaldl e 2e LI LS
ainy M) Janisall 380 Jasssll o sad e adine 5 3ell ) o el LAY dabiad) il siad)
Loy dagall el sinall 5ol ) Gl DA ALl Alee 3815 3 Ailiadl saill labiie e Gl
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LA ALl ) (5358 A0a0a ol e Aine¥) aalea ¥l s i gyl g <l yaum 5 KD Jia saill 5 alodi)
(2023 5,41 5Bulya)

Go Al o132V (s sine O G asmy 38 A5 )d) Aalaay 380 ) ey die GuSH (0 5S5 Jid
G dgay 2y (QallSH Gl g LAY ALl 4 peind e aclud Y ALE culS 4kl ¢l sa el
05 s Jpean N (BAT 0 aade 0.2 57l pike 2) 58 il 5 el dlabadd) sie Gl (o S5
el 6 all Al Basasall BRI Clisasell we Jansl ) ddlaell cladaiall (n Le ge
(%) b sl we Aglall dadadll ued dihie & LAD W@l sy e aelu alidl 1 g
Sl el Gl Sl A bl ilg ae Lie dsolal Lewd
GIS Elaniny Ayl Jalsall sda a3 Y L@l ddeal M) AUl ey i) dgdee
(2020¢05 415 Park ;2010¢05.31s Sandoval)

ol &liain) xie (2015) «Ghanbari  sMahdinezhad4d) Jea sl e sl o2 i)
Gliaiul die (2017a sb)<Almukhtar 4l Jasile aay Sistancuiall caial dadll dauiV) o
die (2017) «csals Huiling 4l Jeasile o ¢l sla Ciia caiall el 4palil) dadl) (e (IS
Ao 51 BN LS pall z Ll Jels uiat s Vitis vinifera ciall il QllS g ) e cliaiind
Hesperdined) S jS 5 & BA 52,4-D 58\ 5 »U -8-4

oS & @, Sl Hesperdine Jl oS e 38 55 (8 4y sixa (358 cllia (8) Jsaall ml

536.56 il "l aale 4¢3 62 1) Sl sl dliadd) 2,4-D A 30 5 sab g el Sl
Alatiad (o) A )laal) Alelaa gint Al a8 M) e Tae o2 5 Sile 64.99 5 58.38 5 44.39
BA 1 58155 83 30 4313 S pall 38 5 Ay gime (558 2gas (Al Al Jsaadl il i LS ¢ S
oE 5 S 46.94 544.76 538.69 )k (Tl axke 0.4 50.2 50.1) S Jass 5l Adliadll
oo Wl (Ta alg 5,8k 33.06) b &laal) dleas dic € 5 J) @iad (s & Dl Jle(Tae
3) oSl Gis 28 Hesperding Jl S e 3855 (& GualS silaal) (S 5¥) 380 58 gl Jadail) s
(o )2 5 SIRT1.28 )i Jame ot BA Ga" il pxle 0.4 ) 58Sl die 2,4-Dosa(" A pale
31.00 )l daisd J 2, 4-D( A ale 1 )3S A vie BA A Al dldes s s
(e el s
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(" alEsu8) Hesperdine 3 oy 3855 2 BAS 2,4-D 815 il (8) Jgaad
MS A8 haugh o A 50 (e anlal 6 Sy quiad) cilyd (il

e (" pale) BA S5 2,4-D S5
0.4 0.2 0.1 0 (" pale)
0.00 0.00 0.00 0.00 0.00 0
36.56 41.10 38.14 36.02 | 31.00 1
44.39 53.00 47.18 40.25 | 37.15 2
58.38 71.28 68.08 51.11 | 43.05 3
64.99 69.33 70.42 66.10 | 54.13 4
2.09 3.19 L.S.Do.0s
46.94 44.76 38.69 | 33.06 Janal
1.87 L.S.Doos

Narngnined) oS s 385 A BA 5 2,4-D 38l s 48l -9-4

&t Lt S A Narngnine ) oS e 58 55 (A Aysima (3508 @lia (9) Jsaall il (s
534,01 @l "l aale 43 2 )1 S as gl Ailianl 2,4-D I 380 5 334 s cial) il S
st (o) A5,laa) Alebae a3 &l cps (& s e Tae o) e 5 S 62,56 5 58.05 5 45.83
BA ) 581y 8ok e 4313 oS pall 38 5 A Aysine (358 355 () A Joand) il i LS SN
oot 5 43.92 543.94 53953 )l Tl aile 0.4 50.2 50.1) 135 Lo sl Ailadl)
il e Lale(Tag ol e 5 Sile 32.98) &l & laal) Aldlae die 3 55 BBl 38a3 a3 Mgl le(Tae
aile 4 )5S0 sia 38 Narngnine oS e 355 8 0ol sl Gau€ V1 380 5 Gl Jalal
o G et o)t s B8, TT) &l dane (ot BA ("l il 0.4 )5S i 2,4-Dise(
ol e 5 Sie30.63 Yl daind Bl 2, 4-D( "3 axle 1) 5853 xie BA U Al Alalae s
(et
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(e a2 5 5) Narngnine ) oSe 385 (3 BAs 2,4-D1 5815 505 (9) Jsand
MS A3 gl o de) 30 (e amlul 6 Sy quiadl cils

e (T aale) BA S5 2,4-D S5
0.4 0.2 0.1 0 (" pale)
0.00 0.00 0.00 0.00 0.00 0
34.01 36.09 35.27 34.06 | 30.63 1
45.83 50.00 53.17 42.15 | 38.00 2
58.05 64.75 67.00 54.40 | 46.08 3
62.56 68.77 64.30 67.05 | 50.21 4
3.23 5.46 L.S.Do.0s
43.92 43.94 39.53 | 32.98 Janal
2.89 L.S.Dg.0s

Proanthocyanin 3 «Sa 385 4 BA 32,4-D 3815 ,86-10-4

¥ Al Proanthocyanin oS je 5.8 55 (8 4 sine 3558 &l (10) Jsaad) 2l (s
b Tl aile 43 2 1) dan sl diladl 2, 4-D ) 3815 5al 5 quiall il QS
25 lelae a3 ol gus (S i) e et ol 5 S 55,63 552.70 541.78 5 31.58
3158 5 403 Sl S5 8 R siee B8 s () ki Jpanll il i LS SN Alatul )
42.22 53858 534.07 <aly " sk 0.4 5 0.2 5 0.1 )l el diladll BA JI
ot ot s e 30.47 ek aal Aldbas vie 38 55 J8) Gia3 cpa B s e (T a5 Sk
G BA (0" 13l 0.4 )5 2,4-D O T pale 4 )5S 358 28 S AN 86 e s
CSd (27.19 Yl Sy I saS cpa G Tae sl Sl 66.00 )ik Jae et aas
BA & jadl dlaaa s 2,4-D( i aake 1) 35,53 2ie Proanthocyanin
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o8 al & 9 8k) Proanthocyanin ) «S e 385 A BA S 2,4-DY 3815 86 (10) Jyasd)
MS (Sl gl e Ao ;30 (e abaad 6 22y cuiad) il Gl (1

e (73 aake) BA S5 2,4-D 38
0.4 0.2 0.1 0 (" pale)
0.00 0.00 0.00 0.00 0.00 0
31.58 36.77 32.17 30.20 | 27.19 1
41.78 48.20 45.63 38.08 | 35.23 2
52.70 60.13 57.00 52.08 | 41.60 3
55.63 66.00 58.14 50.01 | 48.37 4
3.01 5. 85 L.S.Do.os
42.22 38.58 34.07 | 30.47 Jaxdl
2.54 L.S.Do.os

Quercetind! S e 385 2 BA 52,4-D 585 il -11-4

& i o Al Quercetin ) S e 3855 B dysime $58 i (11) sl 2l
41.88 il il aale 4 (3 2 1) A3 dan gl diliadll 2, 4-D 1 3 55 50k 5y caiall il LallS
) A ia) dldae 3ia3 ol i B il e Tae dle s S 71.89 5 75.36 5 56.91
BA I 58153 5305 adld oS all 3855 8 Ly sine Ga8 asa s G and o) il i WS sl
a2 5,8 5370 5 52.35 547.34 <l "0l 0.4 50.2 50.1) % da sl diLadl
5 ey o Tae a5 Sl 43.24 )il i) Aleae die 58 55 B GiaS ops B s e (T
el 8a5 3 BA Os( 7l pale 0.4 )5 2,4-D o A pale 3 ) S Al (5o i AN Jall
xie Quercetin —Sal (38.70 )il S5 JB) Giad ges (e a2 5 Sk 80.00) &l Jxe
BA U4 il dalas s 2,4-D 1l aale 1 38 53l
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st (Ta& ol 2 5 8) Quercetin ) oS se 385 B BAS 2,4-DA 3815 s (11) Jgaad
MS A3 gl o de) 30 (e aulul 6 Sy quiadl cils

Jaxdll (" aale) BA S5 2,4-D >S5
0.4 0.2 0.1 0 (A ale)
0.00 0.00 0.00 0.00 0.00 0
41.88 48.09 43.18 3755 | 38.70 1
56.91 66.17 63.25 54.08 | 44.16 2
75.36 80.00 80.15 75.10 | 66.20 3
71.89 75.25 75.18 70.00 | 67.15 4
2.76 3.92 L.S.Doos
53.70 52.35 4734 | 43.24 Janal
1.45 L.S.Do.os

Rutin 3l «Se 385 8 BA §52,4-D 5815 ,ili-12-4

A G Rutin J Spe 3S5 A Lsiee 58 dlia (12) dsaall 2l s
Sl hudl diladl 24-D A 385 sl el cls GdS B W
Pt alse s Sk 71.22 5 70.00 5 52.34 5 37.37 ) <l ("0 sl 4 3 2 1)
1 38058530 433 S pall S8 55 b Ayina (5 dsms (o) A Jsanl il i LeSe sl e
51.04 549.56 5 44.08) <l "I il (0.4 50.2 5 0.1 ) ol L sl diladl BA
ot o)t 5 Sie 40.04) il D lial) Aldas vie 3S 5 JB 3inS cps B sl e (T a5 S
("0 ek 0.4) 5 24-D O (T pake 4 ) G A SN Jals 808 Gy
A S5 8 @i o B (T a8 80.66 ) Al Jue Slol Giss 3 BA (e
BA U4 Jaall dlilaay 2, 4-D( "l aale 1) 3858 vie Rutin S _d( a2 a2 585k 34.00)
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Gl pallst (Tad al & 9u8k) Rutin ) oS se 3855 2 BAY 2,4-DY 3815 o8 (12) dsad
MS A3 ughl o de) 30 (e anlul 6 Sy quiald)

e (1-3 aale) BA 3 5 2,4-D >S5
0.4 0.2 0.1 0 (7" A pale)
0.00 0.00 0.00 0.00 0.00 0
37.37 38.18 39.05 38.26 | 34.00 1
52.34 59.13 60.05 47.00 | 43.18 2
70.00 77.27 75.55 67.05 | 60.14 3
71.22 80.66 73.18 68.12 | 62.92 4
2.642 3.284 L.S.Do.os
51.04 49.56 44.08 | 40.04 Jaxal
1.363 L.S.Do.s

Sl g S S5 B BA 32,4-D 385 il 13-4
ial) s QIS L 0 o8l )y s SI) 38 55 8 Ay e (3508 cllia (13) Jsand) il cps
51.94 51,72 ) <l ("l ke 32 1) Sl Ll dilad)l 2.4-D A 5815 sal
1.78 )il 585 ciiia 3 (Tl ke 4 )5S die Alaiay) @l & gl Je (Tae 22,13
I3 Jass sl Ailadll BA I 3815 5l e 5 Blat) (o) & laal) Alalas a3 ol e 3 Tt aile
Aldrs ciia G 3( 1.62) Caaly il o) (7 aale 0.1) 58U Gia 38 g3l dbeal) Jane b
3 o) gian aa U Jalall 36 e Wl( Tae aale 141 ) &b S B &)
oo (T axe 0.2) 52,4-D oo (7 axde 3 )58 5l die (Ta axle 2.25 )il < s 5 )SU
43l Alelro s 2,4-D( "l pale 1) 385 die( Tt axle 1.40 ) &l 58 5 BB a3 o 3 BA

BA
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6 s quind) il (st (Tad aila) @ jan gAY 3855 B BA 9 2,4-DA) 5815 LG (13) Jaad
MS 38 haugh Ao de) 50 cha alal

e ("l pale) BA 385 2,4-D S5
0.4 0.2 0.1 0 (" aale)
0.00 0.00 0.00 0.00 0.00 0
1.72 1.85 1.88 1.75 1.40 1
1.94 1.85 2.10 2.15 1.66 2
2.13 2.15 2.25 2.14 2.01 3
1.78 1.40 1.65 2.07 2.00 4
0.02 0.11 L.S.Do.os
1.45 1.57 1.62 1.41 Janal
0.08 L.S.Doo5

Sl Tl ) sail) cilalaie (e ddliae 380 55 ddla) 53l Jsa (13-8) Aabludl Jglaad) il (e
@t BA 5 D-2,4 sall Clalaiad (g gine 5l llia o cpt AV LS el £ L) Baly ) aiadl el
alally okl sl 33k (A saill Clabia 5o (M caaadl (5 32 B ey 53 ) LS jo 3:S) 53305
el Galea¥) el ) o Sall G i) 3305 ) sam s il pam s SIS 5 Gl
23 G Al Al paleadl g sadl Gadll cllee JOA (e Aladll S jall 4t piad 531
L) e Blaadl s UOAN o 551 Lalaal) 8 saill ciladaie g0 Gl Lealisy 4050 ol ge S 250
dpianall 5 A1l jualiall Gabiaial 32455 s S ST A Qe saly )y edysll) dude V) Al
e ) s2a i) (2000<Verpoort i sl cilS yall ) 5 L) clileall 8 30l 5 cassd ol
G ezl 3ab) A sl clabiie s adul 0 xe (2014) <Mohammed 4l Jwsi b
Js (2017)0sA s Luciolies U 5 (Nepeta cataria (phdll) jell gliaill <y 8 & 53 83Ul
EsAD Oe Oal & padll ¢ V) g 1 ) el s i genls Jiid) e S ddline 380 5 sl
Jiall cya( 1 ke 5 ) 38 5l die (s sine (3585 @llia aa 5 Prunus salicina s Prunus persica
(Ol V) S ga ) (G GlIS 5 (5 piadll g sanall iladl 5 5 skl ()51 (b i sanla
dbhddll cly A clyall 58 5 4 dygee 303 a5 (2017) <MajidsHamad &2 e s
Al-EE aay ¢ bl ) Al Gl s clebie 3S) 5 3L asAnnonamuricata
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Rosmarinus Jdaadl JiS) il 5 )Lkl gy 31 58 5 (A 6 sire 3585 llia 2a 5 (2018)<Tamimi
ds> (2019) «wssals Seyed go <X gedan gl ) diliadl) saill cilalaia 38 55 320 3 officinalis
Gisll Gl & 55 s o uipanla Jiallg V) Judl) e dilise 380 55 Al 30 e agial )
42 59 00N LS el Ll salll (A (5 sine (B8 Al aa (g SA (@Y) ZUls Vitis vinifera
& A sina 334 ) dlia 285 (2022) «<Smetanska s Diaa 4l Jea sile pes A5 el Aldlaay 45 )lia
Lycium g sall Sl ddlaall LAY 5 (S & ) 30 (A 3384l 320uSY) cilaliaa g il 53 8301 S 53

(o3 Jas gl ddliaall gail) ciladaia 380 55 334 30 schweinfurthii

pida (ullsll (g al) ¢33l (& i) S8l 380 g Belal) g 8 Bl -14-4

G 3 3elial¥) g g5 Cadialy QU gkl o (B A gina (58 @llia (14) Jsaall il o
G pale 2.97) & 055 pan¥) LED ) iy ((pale 3.70 )ik 015 o) Giss ookl LED
(pade 2.38 )iy 015 B (i y ) ) 4 jlaal) Alelaa s a
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Abstract

This study was carried out in the Plant Tissue Culture Laboratory of the College of
Agriculture - University of Karbala. HPLC Analysis was completed at the White
Fields Company for Investments, Environmental and Engineering Studies for the
period from 2023 to 2024.The study included the use of plant tissue culture
technology to stimulate grape callus cultures and induce them to increase the
production of flavonoid compounds of medical importance.

The study was carried out in two stages after the sterilization process was carried out.
The first included establishing callus farms using different combinations of auxins
and cytokinins. The second stage was carried out by exposing the callus farms to
different combinations of phenylalanine, light and brassinolides to stimulate it to
increase the production of flavonoid compounds in independent factorial experiments
within a completely randomized design (CRD). The results can be summarized as
follows:

e The best treatment for sterilizing plant parts was sodium hypochlorate at a
concentration of( 1.5% for 10 minutes). As for the triple interference, both
parts outperformed with a period of( 10 minutes and a concentration of 1.5
)sodium hypochlorite.

e The developing top was significantly superior to the buds in achieving the
highest response to callus induction.

e The concentration of( 2mg I™* )2,4- D achieved the highest response to the
fresh and dry weight of callus induced from the growing apex, and BA was at
concentration of ( 0.2mg I )achieved the highest response. As for the
interaction, the concentration of( 2 mg/L™ )of 2.4-D with the concentration of
(0.4 mg/L™" )of BA achieved the highest response for the same characteristics.

e The concentration of (4 mg I* 2-4 D and 0.4 mg I'"BA is significantly
increased the production of flavonoid compound, hesperdine, proanthocyanin
and rutin. The concentration of( 4 mg I* 2-4 D and 0.2 mg I* )BA



significantly increased the production of narngnine, whereas concentration( 3
mg 1")2-4 D and 0.4mg I BA is significantly increased the production of
quercetin while the best response to carbohydrate production was at the
concentration of( 3 mg 1)2-4 D and (0.1mg I )BA and the interaction at
concentration (3 mg | * 2,4-D and 0.2 mg | * )BA. As for the interaction, (3
mg | * 2,4-D and 0.4 mg | " )BA were significantly superior in increasing
quercetin & hesperdine compounds. The concentration( 4 mg 12,4 D
interfering with( 0.4 mg I™)BA were superior in production of proanthocyanin,
rutin and narngnine.

The colored LED achieved the highest response to the fresh and dry weight of
the callus compared to the white and fluorescent LED. The phenylalanine
concentration of( 15 mg I™ )also achieved the highest response to the same
characteristics. While for interfering, the colored LED and concentration( 15
mg | %) achieved highest response for the same properties.

Colored LED has a significant effect on increasing production of hesperdine,
narngnine, proanthocyanin , rutin and quercetin

The concentration of (20mg I™)of phenylalanine achieved the highest response
to the production of proanthocyanins and rutin, while the concentration of( 15
mg ") of it achieved the highest response to the production of hesperdine,
nargnine, quercetin and carbohydrates. As for interaction, the concentration(
15 mg | " )of phenylalanine with colored LED achieved highest response in
metabolic compounds.

The concentration of (3 mg 1™ )Brassinolyde gave the highest response to the
fresh and dry weight of callus and the interference was between (3 mg | ™
Brassinolyde with colored LED).

The concentration of( 3 mg 1™")Brassinolide was significantly superior in
increasing the production of compounds hesperdine, narngnine, rutin and
quercetin, while the concentration of( 2 mg I"* )achieved the highest response

to proanthocyanins and carbohydrates. As for interaction, the concentration (2



mgl™*)Brassinolyde with colored LED achieved increased in Hesperdine,Rutin,
Narngnine and carbohydrates. The concentration (3 mg L™ Brassinolyde with

colored LED) achieved increasing in the Quercetin compound.
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