sl
IR g wea (65518 9 pole (S iy s pds
YAt Jo a)lo.."': 0,2 9 Comy M
http://jwfst.gau.ac.ir

SIS g g8 30 Wl Wiy g U gl 92, 4- D g NAA (BA sl cpmust 530
Sl (99 99 Tl g 40 (Taxus baccata L.)

Tl iy 590 8 9 galid ) (s ! s sansssi (5 gud y (st aana’

Ol A8 w358 A8 o8 rb e 038 o0 (ol b e 5 (5555 ke oSS (g IS 05 S (55 Smiils’
(o313 4l 3lsm 5 OALS eaSiia sy Olstial Ol ol (il anb e 5 LS ple oSals (UK 058 olels’
Ol A8 sl S oKl canly p oo 0aSills (and 038 Glls” Ol O Ol e At oKl
\TA0/+£/10 : 5y sl AYRENN YT il s

oS

Sl S el Ol Jld b Ko S5 Sism gbdsS il bl Sl iGda 5 adle
S S 0lsls el rals s 48 pl als (aST, 0kldS Okl J S LT e Bkl 515 03 toale
Olgsa oI5 &S bl 5lsls glons ol 55 oals Cmo 3 ((SS3I5S1 5 bl (S5 b3
Gosro g b sy 4 palS Wy 55 5 4l glodsle Wy 5 Joke glacis ¢l oyl ol
AU M A5 e Ay laediS okl Sl e il e Wsain slgni skee 1 Sk e
2,4-) dol Sl S 535 563 8 5T 5 (NAA) sl Szl I (IBA) st 5 Jsbal glagans|
W28 B s g e Gl 0503l s s e IS s 5 W Ul » D

0 sy Sl 5 Ol sladdle S bl C s Calises Glacand I Jiasn pl oo e B, g ol s
A eslizal dlmie slaisy 3l basdn, lelsiw @l oAb 4 e sl 10 Jsb 4 oladses
S S S Cgr s oS (MS) Sl 5 Sl ge S Lase 55 (3les e S o sl
SS P ke a s eslinal 2 s tﬁ&lﬁﬂ'\jv VAT Cj.\a.ﬂ)L@_g-).sZA- D s NAA IBA (el ss 50
S St fal s s aris (O et Wk gl s 4dS i ged oy 3l Jaw 5 Wil zg Codr 5 eS| a5 )
e 5 4 s S e oS A e &l S aile Gawgln 5 SO a gl Las anils
A plonil STls 05051 5 bl 432 Ogesl a5 Laesls

(4235 V) Ao ys Ve J Ul 51 eslanal Wad gas 55 (g3l i Sl w3y o e oS ol OLES s, o sl
S g sy 4 O (Slosgd Ao s 1 i Aal o (4835 )) Aoy /Y eedS 5 AS 5 Ao 3 /Y g LIS
Coaxds 3l 0AS (Glosgd ois Lo 51 S 0 ladigalyy .ls 3l NAA 2 s Di,u T cble sl
Az edalie gdd (sl sgd BT 658500 2, 4- D 5 IBA Cilises glachle 3 45 (g 5ba Ls g Sls, 65 5 (6 2

razaviseyedali@yah00.coM :435% J e



WAT(Y) o )lond dVE) > JSRix 5 g2 (59Ud 9 pole (o sig sy & pabd

L;}Ln.:.a L{l)}k;ﬁb 6\)‘5 ol .A:Jf" éuwﬁgéa‘wxﬁfﬁjb fﬁwvw&LNAA}4'D
oMJ}oJ;M}\)JJ}MWjNAAMJJCﬁ&A'/Vw)bé\jzdu&ﬁﬁ)%.u\l:ﬁ
3 8 Ay laee s fas S 4 2, 4- D 5 IBA 1) s (‘J§&L““‘ 1 ocble s badlse

el 3l B S (L1303 5 a3 SIS g3, oS disls 0L Ciliee (sladi pod 3

S amalS 5 anilr s NAA ) 5o o S Jee ¥ clale plesl 6l 5l S W5 sl 5 A s p S ks

U,UJlS .,L\iv) Lf‘M —é‘m Q))} &;.is—.,\.ir) LsLAe.,\MSr.JG.J —wj.ns —)\.,\2.-]..4 ."_;J:dehaj’j

S5 A T e s Al s JsSU L o S
s 2ols o3le 4 g 53 cpl b (YY)
GlaelSiy sy 53 it Jlus Ol 31 35l
o 3 5 cadlly sas Otz 2 S O b
&jfd\ S T PYFRRGH VN PR U g S V-1
S sl eslanal s e 4 (YY) 335 s g
Lyl i s o e Cilse slapldil 5l 3l J gk
Myl sl sl ias 5l S AR
Slapll 5 S LS8 Bl e gl esle ol
55 bl Al e a5 Bl S il alS
S Sless esllS L(8) ol laiid Oa,s oS
S ke ol b IS a2l lad s
050 s 53 L 5 ek Ll il 3 0 S
) &S e 1, a8l Dbl Sy 4 (lades
Gladad 003 kild s el WIS gl S
hosr b el Gk gl el 5SS
b JolS olS @ 0ad foits 5 2lisb ol s,
b Bdes g5 il Syl es (7 5 Y) Wl
oslanal Kb ) gl Gaa il lge

3- Paclitaxel

CVRN-VY
5 b S eSS 5l Sl
Ll 5l a8 sl e 0l dles gbs [ s 3
3V 558 e odos OldS Oliwl U8 LT e U
G plil o3 5 o3 dimale €58 ol (VY
BEES ) u"m‘“ 5 s Sladals e VAN
sled (A) :sﬁ&p)jé)&&péboﬁ
Jog 355 Cond a4 Sy ol slapl
WO s g 5gs s JSIT 51 oS 5 (gl
S Coew Lol &S LSL o Lagysy 5 Sl
A e il (slaplil (YE) L5 e Lol s
Ao ol Gl e mie O Gy o spasy
Shits St (V) Wil e JseSt Ol
3 o o lie cany GO e Ol ys 5 J5uST
Slp S Ll a5 2550 Sl Sl Golew 3
VE) i S 18 eslinal 3550 VAVY Jle 53 L sl
Verrs 4 JpuS p SIS Gy gl ()
ol Yoo by ol e s Sy p SES

YUY/ & Gy sl S 5 3L o 5Ll e

1- Taxus baccata L.
2- Avrill



OlySeR 9 595, dedaw

2,4 2 5 e 8 Jee ¥ ol en 4 MS S Lo
S dess Y5 Kin'2) s o S e w0 D
imad Ly o8 3,5 Ky bl S A fols
55 S glaasle w5l el 4y ladisein,
A e e Sk ¥odlen 4 Sk S Lo
Ao Yoo s Kin z) s e S L /0 NAA
L b a8 35 KOs 4 S Al 350
W g (T 9) 0LKes 5 Ol (Y1) was
52 ) Wl 5l eslinal b lus e glaanealS
slackle s WPM 5 B5 MS claciS Lo
« NAA , IBA" Kin Zeatin BAP ;| il
Yool eaas MS S Lo & Ldw) axd oyl
Ly 5 bl W 2o BAP 2 s 0 S s
Y0 S Wlol s ool wils e o 1
ol oS i8S bowe  NAA 2 55 0 8 Ls
(YY) OLKan 5 (o5 (V) Ad e IS 5l
T S, s 6l b, ilwis i ol
10 e 4 doss ¥ e oy JS 5oe 5l baccata
Sl s adds ) Do 4 dopn Ve JGU1 5 aids
Glachle ;5 b8 5l T ous gy ials
Y chle e cpl 55 ged eslid il
S Slosgd ey S ped el BlS Jse s
5 Okes S 0N w38 S s A ey
2, e glachle 5b ey n L (Y1 E) O es
e/MKIN 5 Gl s o8 Le VO 5) ¢/0)4-D
Sl oz @IS 2 G 3 e S eV 5070
orie MS s bews > T. brevifoliasi.
2, 23 e S Jee V0l ) )8 W5 Olse
08) L5 yxe KiN 2 53 3 Lo /N 54-D
Silelsim Gl (70V0) OhSen 5 Sl

9- Kinetin
10- Indole-3- butyric acid
11- NaCIO

oMl Jylor O gonili g 28 3laml (512 Y gons
Ay Lles s csl w0 ssd e
SAS oS pomin S5 4 S SO Sl
5 Sl e e gl &S ail s (Wl S)
J=le S Sea db s S sladshle LS,
A5 eslos oS sl (Y0) ol cosline (g
Jo 55 asy b Sl CudgmlS 5 Ll
S e bade (YY) A dze VAVY
clale dad) I s v il glacas
Slp LS 5 s U Gladly wins (e 5 Ols
O 5 0 geneS (YY) L3 S eslizal L gllS W g8
Taxus (s, slS i) Olyes oy > (144Y)
(g S 50355 3l eslezal L drevifolia Nutt.
B5' L Cilims glaliiS Lases 53 S 5 4l
skl o s 4 DKW' 5 White" MS'
BAT NAA® L i) glaedsS oy 5l il
S Lde, a3 ple Picloram ;5 2, 4- D'
03,5 w5 5w s ,d aia ¥l dn bl
2, 25 p S e Y LWPM® glaciS Lo
$h1>2,4-D ;23 556 8 s Y ) LB5 54-D
(Y1) Oen 5 Lljmnd (OF) Lisse (2 el
SlaoliS Lol 5 &igalsy A1 Joee b o b
Taxus baccata L. .8 asy Ol 5, A
Sladisals, Sl esliial b gladed 0500 kil o
slackle 3 Ol glaasli v 5 i slacc
MS .28 Lo 55 diiy slaodeS oo 5l dloiee

03 e Sl 5l WIS e a8 sty LA

1- Gamborg

2- Murashige and Skoog

3- White's medium

4- Driver Kuniyuki Walnut

5- a-Naphtaleneacetic acid

6- 6- Benzyladenine

7- 2, 4- Dichlorophenoxyacetic acid
8- Woody plant medium



WAT(Y) o )lond dVE) > JSRix 5 g2 (59Ud 9 pole (o sig sy & pabd

LY

b Sann ol s tedgedn, A gy
sbals S, b o calsee gbowls
a5y (Wl b L) Ky e Ol
a8 Sl V0 Jsb a b ) s
ol g Jgeme A= 3l 855 WS ladigealyy A
sﬂw@uaﬁﬁ,é@lﬁwsr@ﬁj
sladd o 5 wd esls s giledsre e
o3ls I3 (olS b ) de 0 (G giee J':{uj
REER WY

Sl o Ml kg, (g5le0 g
GBF 3 st b b okl N b g el
Seds ke Tl el b 5 pias Y
BU-SISTRNE-S] WS P YC U DUV ) | QRSO b WP S50

OV Ju) 3w S

3- Shoot buds
4- Tween 20

O Gyized 3l L. T.baccata S, slad sy,
10 ey doys /) es 4SS 0Ly S s
LIS e Sl A (gl g W sal eslital adds
Il g 1y s gad e S (Sloggd 1A 5 opr
ot T s s sls piaad edd s rul lads
Y ockle 5 MS cis bow s S 05
Kin Df&b VY0 ol en & NAA ) s Df&b
() 4 ol
5 elis Lgalsy Gt pSl gl 5l s
W S Aoy gleedis lad 5l ome cbls
©oazalS Wy gl el alS il eSS
LS Gl p s, 4 Lo Y;MM)& 33
O, Ao so)ls My S Jsbe 5 0SS

Al s JgS

W ydg, g 3190

LSLQM)‘NJ{.) le;- JA}}{ BL 4.’)\.&& 3)3#4&#
aalee B )“’\’.'j‘“' &x.w\a LSLAoJ).? )‘ )'L:..:b)}d
ol s e s, A 4wl
Srh Cre kS T e B YOT
Soslre 53 0dS Oliwl U8 5T e Ol g
Olashe s 3 asal gl S gk,
5308 b asl EA 433 00 4> 3 08 OF Ll i
aids £0 ax 3 Y\ 5 3.5 Jgb asU VY aiss oV
Sls o0 4B Y 4ids £V s YA L 4l Ve
)\ S Yeor Yoo JQLQ_?)\ 0d9d>we j3 9 0Dy
)90 adkie 55 SU5L Lo s .;)b)ljél.i).scla.‘
aibie Ul glos buse 5 e Lo 400 axllae
Shoaib bl il e sl S sl am s VoY
St ol sl e 5l s 4 el
Q) b AN g5 s

1- Running water
2- Indirect organogenesis
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Table 1. Sterilization treatments for stem, leaf and bud explants of Taxus baccata.

Sl slasles
Sterilization treatments

o o ko

2

Treatment No.

R AN e oS 5om i3s3 Y Aoy Ve J 5l

1

Ethanol 70% (2 min), NaCIO 1% (10 min)

4is Yo odd gLl JS Ol aids Y Ao ,s Ve J sl

Ethanol 70% (2 min), Chlorine water (20 min)

4233 V0 Ao 3 +/0 s s IS aids ¥ Ao s Ve J L)

Ethanol 70% (2 min), HgCl, 0.5% (15 min)

23310 do 3 ¥ s Co IS s ks ¥ Ao Ve J 5L

Ethanol 70% (2 min), NaCIO 3% (15 min)

B> 104055 0 s S IS g k3> ¥ Ao pa Ve 0]

Ethanol 70% (2 min), NaCIO 5% (15 min)

aads Vv doys /0 r.;..JSJ)JLS).ijé /0 o g A IS i3y ) Aoy Ve J 5L

Ethanol 70% (1 min), HgCl, 0.5% and CaCl, 0.5% (10 min)

AE33 0 Uo 3 +/0 S 55 IS 5 Ao p3 /0 g L IS aids ) ds s Ve L

Ethanol 70% (1 min), HgCl, 0.5% and CaCl, 0.5% (5 min)

b5 Y Aoy 0/0 r.;..JSJ)JLS).ijé /0 o gm A IS i3y ) Aoy Ve J 5L

Ethanol 70% (1 min), HgCl, 0.5% and CaCl, 0.5% (3 min)

by ) Aoy 0/0 r.;..JSJ)JLS).ijé /0 ogm A IS i3y ) Aoy Ve J 5L

Ethanol 70% (1 min), HgCl, 0.5% and CaCl, 0.5% (1 min)
A.@;\Mﬁ#\r,_....lSﬂJlS)MﬁM\ aﬁ-&#‘@)\-ujﬁv' J_}JL‘ 10
Ethanol 70% (1 min), HgCl, 0.1% and CaCl;, 0.1% (1 min)

A.@)\ EW- B /Y r.:».lSJ)JLS).ijé /Y ° g .LLJLSA.;.;JJ\ -Lﬁjbv' J_}JL‘

11

Ethanol 70% (1 min), HgCl, 0.2% and CaCl, 0.2% (1 min)

A.s.;..é)\ EW- P '/Yr?..lSJ)JLS).Mjé /Y 0 g .&‘Jls‘@é\ .L.ﬁjb\/' J);Ly‘

12

Ethanol 70% (1 min), HgCl, 0.3% and CaCl, 0.3% (1 min)

YU V0 Sea odd bl sy, Ll
TR WP e Jw:..ulj]a.ipgTja Celo

o s ) Sl bl alS Wy, b
() s (s b

LIS L e e Sl e S )
b 8 wlie 5 Gsles Lo 8 askd YE
WY LsLau,UJlS 31 ke ol (Vo) "\“:’L’&‘
YE oon o5 Sdigis,y 31 S A s el
I 53 ek e i 5 o3lles Ly, axks
TV AL A& ) Glads g e A3 S S
Gla e IS 51 axkas ¥ sslas sba £7 5 YO YA

B el Yf,) SKis 9 J; Q)J 9 ub:b‘ )‘}SJA

1- Callus growth curve
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1- Browning
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Table 2. ANOVA analysis browning percentage and callus wet and dry weight of stem, leaf and bud explants of
Taxus baccata by F test.

F MS Sl e Sl
Sitbis S Sl kil S 0 O oMk T b
(0,5) s (¢ o3 (D IS IS e S g gy
Callus dry Callus wet Browning Callus dry Callus wet  Browning Df
weight (g) weight (g) (%) weight (g) weight (g) (%)
686.07"* 340.87°" 117.59* 0.00455 0.02889 5798.44 2 A
116.02** 58.3™ 7.26% 0.00077 0.00494 357.81 2
1839.61"* 896.26™ 14.4™ 0.01221 0.07596 710.24 3 C
15.31%* 8.05™ 13.05™* 0.0001 0.00068 643.75 4 A*B
169.95" 83.04™ 7.85™ 0.00113 0.00704 387.33 6 A*C
23.52*" 10.69%* 12.01** 0.00016 0.00091 592.53 6 B*C
24.45™ 11.73" 9.49™ 0.00016 0.00099 468.06 12 A*B*C
6.64E-06 8.47E-05 49.31 72 Error Uax
0.00054 0.0034 299.67 107  Total Js

Aoy S gl 02l e S s e

A= Explant (« 5«5 3), B=Hormone (0, 54), C= Concentration (-l).

s Oga30 3 eslized L Taxus baccata ikisee gladi soiny SAS (gl ogd Aoy Sile dlis i inl Jgd>
Table 3. The results mean comparison browning percentage in different explants of Taxus baccata using Duncan test.
P C
e S A B

Interaction effect 0mg L™ 0.3mg L™ 3mgL* 6 mg L™

IBA 30 cd 40 be 30 cd 40 be

Stem NAA 30cd 20 de 30cd 10 ef

2,4-D 30cd 20 de 40 be 20 de
IBA of of of of

A*B*C Leaf NAA 0f of 12.5 def 50 ab
2,4-D of of of of

IBA 20 de 30 cd 40 be 20 de

Bud NAA 25 cde 0f 30 cd 60 a

2,4-D 15 def 20 de 20 de 30cd

-L::Lv& Jbuf."" eS| r./\& s asOlis uv,:‘i\.:a e SJLJ..A &JJ;’- & Jﬁ\.b— Sy

A= Explant (« 5«5 3), B=Hormone (0, 54), C= Concentration (-lls)
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Table 4. Mean comparison callus wet weight in different explants of Taxus baccata using Duncan test.

iz I c
Interaction effect A B OmgL* 03mgL*? 3mgL* 6 mg L™
IBA 0.115¢ 0.135 defg 0.155cd 0.129 efg
Stem NAA 0.116 g 0.167 bc 0.157 bed 0.156 cd
2,4-D 0.114 ¢ 0.179 ab 0.19a 0.161 bc
IBA 0Oh 0.113 g 0.117 ¢ 0.129 efg
A*B*C Leaf NAA 0Oh 0.112¢g 0.113 g 0.113 g
2,4-D 0Oh 0.13 efg 0.148 cdef 0.126 fg
IBA 0Oh 0.127 fg 0.124 g 0.128 fg
Bud NAA 0Oh 0.157 bed 0.197 a 0.116 g
2,4-D 0Oh 0.151 cde 0.162 bc 0.192 a

-L::Lv& )‘)L;'.u: eS| r./\& s asOlis Lﬁvni\.:a e SJLJ..A &JJ;’- & Jﬁ\.b— Sy
A= Explant (« 5« 3), B=Hormone (0, 54), C= Concentration (-l2ks)

LSSIs O ga3l 31 eslizul b Taxus baccata ik lad gaip, 5 Jrolm Gl w5 Ko 035 5le auglis —0 Jyur
Table 5. Mean comparison callus dry weight in different explants of Taxus baccata using Duncan test.

Ja _ _ ¢ _ _
Interaction A B Ao A S e /Y A2 eSSk T A2 p S e T

effect OmgL? 0.3mgL* 3mgL? 6mgL?
IBA 0.046 hi 0.054 Tg 0.052 de 0.062 gh
Stem  NAA 0.047 hi 0.067 cd 0.062 de 0.063 de
2,4-D 0.045i 0.071 bc 0.076 a 0.065 de

IBA 0j 0.045i 0.052 gh 0.047 hi

Leaf  NAA 0] 0.047 hi 0.0451 0.045i

A*B*C 2,4-D 0] 0.052 gh 0.051 ghi 0.059 ef
IBA 0] 0.051 ghi 0.051 ghi 0.05 ghi

Bud  NAA 0] 0.063 de 0.079a 0.046 hi

2,4-D 0] 0.06 e 0.065 de 0.077 a

.L.T:vagc wa D r.LO sy OLis Lﬂvni\.:a e SJLJ..A &JJ;’- & Jﬁ\.b— Sy
A= Explant (« 5«5 3), B=Hormone (0, 54), C= Concentration (-lxks)
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Table6. Type and color of callus in different treatments of Taxus baccata explants
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Figure 1. Different callus production in leaf explants of Taxus baccata at concentration of 3 mg L™ 2,-4- D.
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Table 7. ANOVA analysis the effect of different type and concentrations of hormonal on shape of bud explants by F test.
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Table 8. Mean comparison of normal growth of Taxus baccata bud explants in response to different type and

concentrations of hormonal using Duncan test.
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Figure 2. Abnormal growth of bud at concentration of 6 mg L™ IBA (1), normal growth of bud at concentration of 0.3
mg L* NAA (2), converting bud to callus at concentration of 3 mg L™* NAA (3) and converting bud to callus at
concentration of 6 mg L™ 2, 4- D (4).
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Figure 3. Comparison of growth curves of callus (dry weight) in day in stem explants of Taxus baccata.
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Figure 4. Comparison of growth curves of callus (dry weight) in day in leaf explants of Taxus baccata.
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Figure 5. Comparison of growth curves of callus (dry weight) in day in bud explants of Taxus baccata.
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Abstract

Background and objectives: Common yew (Taxus baccata L.) is one of the most valuable
coniferous species in the northern forests of Iran which is shade tolerant and its distribution is
from Astara to Ali Abad Katoul (Golestan province). This species additional to having genetic
reservation, silvicultural and ecological values, has the special advantage in drug industry. As
callus is a primary substance for cell cultures and secondary metabolite's production and indirect
organogenesis, therefore, in order to suggest a suitable explant and definite concentration of
growth regulators for callus production, the effect of Indole-3- butyric acid (IBA), o-
Naphtaleneacetic acid (NAA) and 2, 4- Dichlorophenoxyacetic acid (2, 4- D) on callus
production and growth in common yew under in vitro conditions were considered.

Materials and methods: In this research, the explants were provided from different parts of the
tree such as leaf, young stems and apical buds with 1.5 cm lengths. For sterilization of explants
different methods were used. The explants were cultured in Murashige and Skoog medium after
sterilization. For callus induction from IBA, NAA and 2, 4- D in 4 levels (0, 0.3, 3and 6 mg L
1) were used. In order to prevention of auxins decomposition and their better absorption by
explants texture, all of the explants were maintained in dark conditions for a week. For each
explants of stem, leaf and bud callus growth curve were drawn. Data were analyzed with
ANOVA and Duncan tests.

Results: The results were shown that the best method for explants sterilization was ethanol 70%
(for 1 min), HgCI2 0.2 % and CaCl2 0.2% (for 1 min). The maximum percentage of browning
was observed in bud explants at concentration of 6 mg L-1 NAA. The leaf explants were better
than other explants in the browning phenomenon, so that there was no evidence of browning in
different concentration of IBA and 2, 4- D. The maximum wet and dry weight of callus was
belonging to stem and bud explants under treatments of 2, 4- D and NAA at concentration of 3
mg L-1, respectively. In addition, the produced calluses had different texture and color. Most of
bud explants at concentration of 0.3 mg L-1 NAA were normal conditions but at concentration
of 6 mg L-1 IBA and 2, 4- D, they were converted to callus. The callus growth curves in
different explants showed that initiation and callus production and its growth is having a
relatively low rate.

Conclusion: 2, 4- D at concentration of 3 mg L™ for callus production from yew stem and leaf
explants, NAA at concentration of 3 mg L™ for callus production from apical bud and NAA at
concentration of 0.3 mg L™ for plantlet production from yew bud are suggested as suitable
protocols.

Keywords: Taxus baccata L., Callus, Growth regulators, In vitro culture, Callus growth curve
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