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Abstract

The current study was carried out in plant tissue culture lab., in center of desert studies/
University of Anbar, to determine the possibility of inducing callus from the cotyledon
of Helianthus annuus L. by using different concentrations of growth regulator 2,4-D
(1.0, 2.0 and 3.0 mg L) with other concentrations of growth regulator Kintein (0 and
0.25, 0.5 and 0.75 mg L™). NaOCI solution was used to sterilize the seeds at four
concentrations of 0, 2, 4 and 6% and for three periods of 5, 10 and 15 min to obtain
sterile seedlings. The results showed that the concentration of 6.0% of NaOCl exceeded
when treating the seeds for 10 min by achieving the highest percentage for eliminating
contamination and the highest mean for obtaining sterile seedlings, which reached
100% and 90%, respectively. As for callus induction, the excised explant of sterile
seedlings was cultured in MS media supplied with the growth regulators in the study
for 35 days. The results showed that the combination of 0.25x1.0 mg L-* achieved the
highest response to callus formation, reached 100%, and the minimum time for the start
of callus induction was 5.29 days. In comparison, the combination of 0.25x2.0 mg L™
showed the minimum period for the completion of callus formation was 25.14 days. In
contrast, the combination of 0.75x2.0 mg L showed the highest fresh and dry weight
values of 767.0 and 53.0 mg, respectively.

Keywords: Sunflower, Plant tissue culture, Plant growth regulaters, Callus culture.
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*Table 1 shows that sunflower seeds were significantly affected by treatment with different
concentrations of NaOCI and their interaction with the duration of sterilization in eliminating seed
contamination. The treatment with 6.0% NaOCI was superior in eliminating seed contamination by
70.0%. In contrast, the control treatment recorded the lowest mean value of 3.3%. As for the interference,
the combination of 6.0% x 10 minutes achieved the highest mean value of 100%, while contamination
appeared in all samples not treated with NaOCI for 10 or 15 min.
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*Table 2 shows a significant effect of the concentration of NaOCI treatment and its interaction with the

treatment duration in obtaining sterile sunflower seedlings. The 4.0 and 6.0% concentrations of the
NaOCI showed the highest mean value of 63.3%. As for the interference, the concentration was recorded
at 6.0% for 10 min. The highest mean value of the trait was 90.0%, while the control treatment with a
period of 10 or 15 min provided the lowest mean value of 0%.
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*Table 3 shows a significant difference between the treatment with Kintein and the interaction with 2,4-
D in the induction of callus formation. Concentrations of 0 and 0.25 mg L-1 of Kintein provided the
highest response rate 100. As for the overlap, some combinations recorded a response rate of 100%,
including concentrations of 2,4-D with both treatments of 0 or 0.25 mg L-1 of Kintein. In contrast, the
lowest callus induction reached 70% for the treatment with the high concentration of each growth
regulator or the treatment with the concentration of 1.0 mg L-1 for 2,4-D and Kintein.
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*Table 4 indicates a significant effect of the concentration of treatment with 2,4-D and its interaction
with Kintein on time required to initiate callus induction. As the concentration recorded 2.0 mg L-1 of
2,4-D, the minimum time required to start callus formation reached 7.31 days, while the concentration
of 1.0 mg L-1 took 9.63 days. As for the combination 2,4-D and Kintein, the concentration of 2.0 mg L-
1 of 2,4-D with 0.25 mg L-1 of Kintein showed superiority by providing the lowest duration for the
onset of callus tissue induction of 5.29 days, while the most extended period was 12.71 days when using
the Kintein combination 2,4-D, at a concentration of 1.0 mg L-1.

Jorall b ilil) i QSN (sS5 JLESY AaDU) ALY 220 b Legiy Jalill Kintein 5 2,4-D ik
ALY 2 b Legin Jaluilly Kintein 5 2,4-D gaill calia (e ddbdall Sl (ggina 55 a9ng ) 5
sad) padss 82,4-D e 17l aale 2.0 S G gl ekl 3 ¢ GalSN) sSs JLaSY da )
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1.0 585l e Lgiea iy lgiia Lagy 29.06 cialy diall Jana 5ol By QallSI G588 JLaSy LU

sy 31.23 &y QIS (5% JLaSY sl 5aal dalag cilS ally 1l il

g (s Caagy Kintein saill alaie alal) 2800 Alaladd (gsine 80 2sm M 5 Jsanl) mil s
pae (e 0yl Lags 28.90 adlsy SN (35<5 JWSY 830 3l 17 1l il 0.75 350 s 3 ¢l
5aall ae daaly OIS Lginal (g5ine (o V) ¢! 10 aale 1.0 50.25 50 3805l 438 yaiad Los Ligina 48dlial)
b AW s JLaSY sae Johal S cabial ally 17 aale 050 SAIL Alaladl) g il )
L 32.10

OIS (5S5 JLaSY Lo PUI sl Lt B Lgins 1,85 A1 IS 388 Ayl Jlale g AU Jala) L
OsSs JLaSY sae il caulmils Kintein 5 2,4-D saill aliie e 17 pile 0%3.0 dad sl conl s
il il Lginsl 38 Lagy 33,00 caaly 38 Ll (0685 JWiSY 50 ool il Ly Lagy 24.43 &y (I
(5 Jss) ol Kintein 5 2,4-D saill adaial 17 5l a2l 0.50%1.0 5 0%2.0

cabalis e @y iy Platl] desane dahas Galall Al Jola 1) 2,4-D saill alita Laad) 3503
S G alaaaY) adds Lehalis B3l lail) el 8 5yp0 e Slad (DN gl b oyl
oA psSs liannl) ddead Ll il dlaia) Galad (S gl

Nigella sativa s e SN s Gliainy (3) oo IS Ll Jeagi Al =l je g8l oda (345

.Fagopyrum esculentum M. <Ll 4alal) 48 )6l) (e i) QKU 2 lsy (14) 5 L.

LUl ol se B Lagin Jalaillg Kintein 9 2,4-D gail) oaliial dilidal Gl 506 5 Jgan
MS Jag B saill (o pnlial 5 aan QullSl) (g8 Jlaisy

T gial) I il adla Kin. LAl 2.4-D
1.0 0.75 0.50 0.25 0
31.23 29.71 30.57 33.00 31.29 31.57 1.0
29.06 29.00 25.14 32.00 26.14 33.00 2.0
29.51 29.71 31.00 31.29 31.14 24.43 3.0
29.48 28.90 32.10 29.52 29.67 Lo gial)
3.830=Kin.x2,4-D 2.211=Kin. 1.713=2,4-D LSD p<0.05

*Table 5 indicates a significant effect of different concentrations of growth regulators 2,4-D and Kintein

and their interaction on the days required to complete callus formation. The 2.0 mg L-1 of 2,4-D
concentration was superior in reducing the time needed to complete callus formation and achieved the
lowest average of 29.06 days for the trait. While the concentration of 0.75 mg L-1 for the treatment with
Kintein provided the most down period for completion of callus formation, which amounted to 28.90
days, the treatment with 0.50 mg L-1 took the most extended period of 32.10 days. While the
combination produced 0.0x03 mg L-1 of 2,4-D and Kintein respectively, the shortest period was 24.43
days, while the most extended period was 33.00 days produced by the two combinations of 0x2.0 or
0.0%.01 500 mg L-1 of 2, 4-D and Kintein, respectively.

Gsina Ul dsmg N 6 Jeanll b il izl (3l 8 Legin Jaluills Kintein 5 2,4-D il
e Gl Gl (gylall Oigll A Leginy Jalailly Kintein g 2,4-D saill elaie e dabsall 5050
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2,4-D saill aliie o 17 axlel L0 S50 e il cuyelal 3) ¢ aadd) 5585 Jseana Aialill 33l
daall Uausio g s 2.0 3:S0 o Lgies Gl g aale 544 4l dall Jane ol ollael b
@R sl dagia ol daes 317l aale 3.0 S Ll Usine ny90 Goin (53 pile 473 il
A Baliyy ,asball WIAY Alain) Suias 8 2,4-D lgiey SlunSV) daa) juds 138 . aale 387 &l
Lgialely (gl ol Julgy 5uS e dary 3 (gl jland) Aisd 505 8 Jladll 050 DA e Ligal
s Bli)) @l 8 luaSe¥) e oo Db cdnlull LA aaa 5Ly aales Lee Buns adlse )
050 o dilal (A g Ll g Lae slad) landl 455Kl £0S) gall JausS 50)lSH) Ao gunas a0l
el by clisig plly cilani¥) oliy st 8 aga o0 4l s M-RNA el Jaind 8 il

A(19) astall LIS &yl ALY 5alsj

el elacl b Kintein sl aliie ¢ 17 10 a3le 0.75 5S35 Jsaall @ld 8 i) opelal LS
Gl Loy Luld Ligied) dgon 35l 130 (g5ine ey ol (53 cgl) b caile 540 L decall ausis
)laal) Abelasy Luld Duginall 3g0n jolat 38 Gaiill (gginea o ¥) ¢!l aale 1.050.50 5 0.25 3150
el aliie duaal o s 138 2 (6 Jsin) aile 365 il diall dlavgia dad S cnl Sl
pas Balyy eyl LAY alud) ddae aind (8 5ys0 PIA e Al Ldadl sad ueas A Kinetin

(755) W) m ol 2ay )

Gl GallSU (gl (pisll Jana 83L) b Auhall lale Jals vie (ggina 5l gy ) il s LS
35Sl 2,4-D saill pliie e 1Al pale 1.0 Al s 3 ¢Guadl) 885 Jyeanal dldl) 88550 (ha
Onalaiall MST Llad) 58150 contil Lo caile 767 il dall Jaes ol Kintein o 1™ 1 a2k 0.75
T sa SlalKgnlally Gl ) Gy L8l JalSs ¢ (6 Jsaa) aike 280 &l dball Jane )
Oe oA i) dlee 7 las) (S Legin Adladll lgs o 3 QS Aol alae e s (g3

Aol o))
el hall 0sl B Legin Jaluilly Kintein 9 2,4-D gail) aliial dalidall 53l 56 6 Jgas

MS Jag B gaill (o gnliad § sa (pile) Qulls)

b gial) L Al adla Kin. b ilatda 24-D
1.0 0.75 0.50 0.25 0
544 459 767 656 510 327 1.0
473 506 532 400 534 392 2.0
387 280 322 436 522 376 3.0
415 540 497 522 365 o gial)
156.8=Kin.x2,4-D 90.5=Kin. 70.1=2,4-D LSD p<0.05

*Table 6 indicates a significant effect of different concentrations of growth regulators 2,4-D and Kintein
and their interaction on the fresh weight of the callus. The concentration of 1.0 mg L-1 of 2,4-D in
Benofir exceeded the highest mean value of 544 mg. While the concentration recorded 3.0 mg L-1 the
lowest average value was 387 mg. As for Kintein treatments, the concentration recorded 0.75 mg L-1
the highest average value was 540 mg. The control treatment produced the lowest mean value of 365
mg at the time. As for the interference, the combination of 1.0 x 75.0 mg L-1 of 2,4-D and Kintein
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achieved the highest mean value of 767 mg, while the high concentrations produced the lowest mean of
280 mg.

35n5 ) 8 Joandly 3 Galall & il i ralall O3l 8 Legin Jalully Kintein s 2,4-D il

1.0 5850 2,4-D saill plaie Gaiss Sl Cpelal 3) ¢ panl) 585 Jgemnal 2} 28y (pa Liniosil
il hgian 17 ke 2.0 SN e Gl gt caile 41.6 &l dball (griea Jare el 17 aale
Uacegio Ao il Jaes 53y (1710 pale 3.0) (eI 5850 ce Ligina oypay ciling o1 5llg aile 32.3
ke 28.8 &l alall (sl
38.3 il deall hagio el 17 5l a2le 0.75 38500 Kintein sail) alaie s ) golial) <y s
0.25) saill pliie o gAY 3SIAIL Ll Lisinall 350n ol lld (gginn Jums ol (531 gl b ¢pile
Il aile 1,050 (oSl diin Loy Lalid Doginad) 3g0n 35las 38 Goiil) olld o ¥) (17l aade 050
(7 dsx) wlill %21.6 5 46.7 sl Lagic 535 dawing
Caniod) Gl el Galad) O30 3 alelall US Gy 31l (goine DR 35as () @bl s LS
Sl Kintein x 2,4-D saill alaie ¢ Adgill ciin 3 ¢ uadl) 805 Jgeanal ialdl) 3350
SIS Gallall €l Alelall cadac) Lo caile 53.0 &l daeall dlacsgie 4o el ol 0.75 % 1.0
(7 Js2a) aile 16.6 &y daall Aausgie daid o) Gpaalaiall
Sl sadine slAT AGHAAN Ciliginall & clyuill (alSadl o Gl Calally gyl Csll S BaLD ¢
ddlee (385 ple IS L Ailadl) gaill ilakiie o Galadl adias (51y cJaxindl) A1) davsll 3 ogad
oaleaYly iy lly alhaaglSH Jia gailly sldi¥) 4alsY dagall Cliginally a2y GallSH WIS oLk
1.0 385 dleleid) 8 aihiadle o5 Lo 130 . Lgeaas 5al3s DAY plil ) (5055 Aty uas e SinaY)
GASL Gilally (glal) (sl Jasgia et e Jseand) & KNl aile 0.75 a0 2,4-D 17 il aile
Sl sl cilaliia Al Binall QS (065 syl Jhwis (175 10) (75 6 oulsaall) Caaiosl
€Y (e iyl Sl giaal) Lol - (16) Asel gl 38 a2y Aalal) LAY jaads ddee o Lg
Ll ot Lgsla Kin. 17 5l il 1.0 350 clnlSsuldly 2,4-D 17 5l a3le 3.0 35 dlaled) b
Ol DAY da cdaad) Jah Ll Glileall Glhlaial Cuc WAL iVl sl ciYaes b
il C¥aaa palidsly ducal) Gllladl) Janin M 0)5 a5t (3l G]G0 () (6351 Lan (Sisael
(155 5) sailly
gl dilal) 038l A Laghn Jalilly Kintein g 2,4-D gaill aliial daladal) 50l il 7 Jaa
MS Ly B saill (o galead 5 aay (pile) Gl

o gial) 1- i aala Kin. b ilaala 2,4-D
1.0 0.75 0.50 0.25 0
41.6 40.5 53.0 49.5 43.1 21.7 1.0
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32.3 37.6 36.9 27.4 35.0 24.5 2.0
28.8 16.6 25.0 34.0 36.2 32.1 3.0
31.5 38.3 37.0 38.1 26.1 b gial)
11.73=Kin.x2,4-D 6.77=Kin. 5.25=2,4-D LSD p<0.05

*Table 7 shows a significant difference between the study factors and their interaction in the dry weight

of callus cultures. The treatment with a concentration of 1.0 mg L-1 of 2,4-D provided the highest mean
value of 41.6 mg. In contrast, the concentration of 3.0 mg L-1 showed the lowest mean value of 28.8
mg. The results also indicate that Kintein was superior at a concentration of 0.75 mg L-1, with the highest
mean value of 38.3 mg, as for the effect of overlapping on the dry weight of callus cultures. The
combination 2,4-D and Kintein at concentrations of 0.75x1.0 mg L-1, respectively, achieved the highest
mean value for the trait, which amounted to 53.0 mg. In comparison, the treatment with the two high
concentrations recorded the lowest average value for the trait amounted to 16.6 mg.
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